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CLASSIFICATION CODE CATEGORY

{Not all categories have programs. Piease refer to the INDEX

to HP BASIC Program Library for available programs in HP BASIC)

100  DATA HANDLING (VOLUME |)

191 EDITING

182 INFORMATION STORAGE AND RETRIEVAL
183 TAALE HANDLING

184 CHARACTER/SYMBOL MANIPULATION
185 CODE/RADIX CONVERSION

186 DUPLICATION

187 SORTING AND MERGING

188 DATA HANDLING UTILITIES

1A9 MEDIA CONVERSION

118 FILE MANAGEMENT

112 SPECIAL FORMAT DATA TRANSFER
114 PLOT ROUTINES IN HP BASIC

200 TESTING, DEBUGGING AND PROGRAMMING AIDS (VOLUMEL)

2a1  TRACING

272  INSTRUMENT TFEST

2@ DISC/DRUM EQUIPMENT TEST

204 MAGNETIC TAPE EQUIPMENT TEST
205 GRAPHIC EQUIPMENT TEST

2A6 MEMORY SEARCH AND DISPLAY

207 DUMP NG

2A@R  CNRE STNRARE TEST

209 CENTRAL PROCFESSING UNIT TEST
214 RBREAK PNINTS

211 DERUGGING AIDS

212 PROGRAMMING AIDS

213  PAPER TAPE EQUIPMENT TEST

214 PINCH CARD EQUIPMENT TEST

215 PRINTER ENUIPMENT TEST

216 A/D - D/A EQUIPMENT TEST

217 TELECOMMUNICATIONS EQUIPMENT TEST
218 SPFCIAL DEVICE EQUIPMENT TEST
219 DATA ACOUSISITION SYSTEMS TEST

300  MATH AND NUMERICAL ANALYSIS (VOLUME il)

3A1  MATHEMATICS., GENERAL

3A2  EXTENDEN-PRECISION ARITHMETIC
373 COMPLEX ARITHMETIC

3Aa BCOYASCI! ARITHMETIC

3AS  RONLEAN ALGERRA

A6 FUNCTIONS, COMPUTATION OF

387 INTERPOLATION/EXTRAPOLATION

329 CURVE FITTING

318  NUMERICAL INTEGRATION

311 POLYNOMIALS AND POLYNOMIAL EQUATIONS
312 MATRIX OPERATIONS

313 EIGENVALUES AND EIGENVECTORS
314 SYSTEMS OF LINEAR EQUATIONS

315 SYSTEMS OF NNON-LINEAR EQUATIONS
316 INTEGRAL TRANSFNRMS

317 NUMERICAL DIFFERENTIATINN

317  ORDINARY DIFFERENTIAL EQUATINNS
319 PARTIAL DIFFERENTIAL EQUATIONS

400 PROBABILITY AND STATISTICS (VOLUME I1)

471 UNTVARIATE AND MULTIVARIATE PARAMETRIC STATISTICS
4P2  TIME SERIES aNALYSIS

4@3  DISCRIMINANT ANALYSIS

an4  REGRESSION ANALYSIS

4A5 RANDOM NUMBER GENERATORS

a6 PROBABILITY DISTRIRUTIONN SAMPLING
4A7 NON-PARAMETRIC STATISTICS

4A%  STATISTICS., GENERAL

4f9 CORRELATION ANALYSIS

41@  ANALYSIS NOF VARJANCE AND COVARIANCE
ali FACTNR ANALYSIES

412  SCALINSG

413 GENERAL PRORARILITY

500 SCIENTIFIC AND ENGINEERING APPLICATIONS (VOLUME 11)

5A 1 SNCIAL AND REHAVINRAL SCIFNCFS
Se2 RFNPHYSICS

543  GEOLNGY

9P a4  NCEANNGRAPHY

700

800

900

5A5 PHYSICS

5A4 MEDICAL SCIFNCES

SA7 CHEMISTRY

SAR  RI0L.OGY

SA9 ASTRONNMY AND CFLFSTIAL NAVIGATION
StA  PETROLEUM ENGINEERING
S11  HYDRAULIC ENGINEERING
512 NUCLEAR ENGINEERING

S13 FELECTRICAL ENGINEERING
S14 MECHANICAL ENGINEERING
S1S CIVIL ENGINEERING

S16 CHEMICAL ENGINEERING

517 AERONAUTICAL ENGINEERING
SIR  STRUCTURAL FNGINEERING
519 SYSTEM THENRY

MANAGEMENT SCIENCES AND OPERATIONS RESEARCH ( VOLUME i)

6M2 PERT

“03 CRITICAL PATH ANALYSIS

6A4 OPTIMIZATINN PROGRAMS

6AS LINEAR PROGRAMMING

606 DISCRETE SYSTEMS SIMULATION
6A7T CONTINUOUS SYSTEMS SIMULATION
6A”  FORECASTING TECHNIQUES

610 DYNAMIC PROGRAMMING

BUSINESS AND MANUFACTURING APPLICATIONS (VOLUME I1t)

TA1 JOB REPNRTING

7A2 NUALITY ASSURANCE PERFORMANCE ANALYSIS
783 QUALITY ASSURANCE TESTING
7M4a  NUMERTCAL CONTROL

7S RILL NF MATERTALS

76 PAYROLL ACCOUNTING

1727  WORK-IN-PROCESS CONTROL

788 INVENTORY ANALYSIS

79 ACCOUNTS PAYARLE

712 SALES FORECASTING

711  ACCNOUNTS RECEIVARLE

712 FINANCIAL ANALYSIS

713 INVESTMENT ANALYSIS

714 ECONOMIC ANALYSIS

716 BUDGETING PRNGRAMS

717 BUSINESS INFORMATION SYSTEMS
71R  RUSINESS SERVICES

EDUCATION (VOLUME IV)

831 MATHEMATICS (EDUCATION)

818 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)
820 ENGINEERING (EDUCATION)

838 ECONOMICS (EDUCATION)

833 SCIENCE (EDUCATION)

85@ FINE ARTS (EDUCATION)

868 SOCIAL SCIENCE (EDUCATION)
863 MISTORY (EDUCATION)

R79 ENGLISH (EDUCATION)

871 FOREIGN LANGUAGES (EDUCATION)
872 READING (EDUCATION)

880 .BUSINESS (EDUCATION)

B85S EDUCATIONAL ADMINISTRATION
89@ VOCATIONAL (EDUSATION)

UNCLASSIFIED (VOLUME v)
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GENERAL

Hewlett-Packard is a major designer and manufacturer of
electronics for measurement, analysis and computation.

HP customers in science, industry, medicine, and education
know and appreciate Hewlett-Packard’s reputation for tech-
nical excellence, quality, and reliability. '

Over 170 world-wide offices sell and service the products of
21 manufacturing facilities located in the United States,
Europe, and the Far East. ‘

THE HP 2000 CONTRIBUTED LIBRARY

Hewlett-Packard makés available to all users a wide variety
of computer programs through the HP 2000 Contributed
Library.

Before writing a program for your particular application,
scan the list of contributed programs. (A complete Index of
contributed programs is available at your local HP sales
office). You may be able to use these programs without
modification, or as a starting point for developing your own
special-purpose software.

The Contributed Library collects, indexes and distributes
programs submitted by HP users throughout the world.
These programs range from complex data communications
‘packages to educational games, and all are classified ac-
cording to the functions they perform.

2000 BASIC

Programs written in HP 2000 BASIC are documented in 5
volumes, plus additional user manuals for certain individual
programs.

2000 NON-BASIC

Programs written for the HP 2000 series computers in
FORTRAN, ALGOL, HP Assembly language, etc. are ab-
stracted in the HP Program Catalog available from your
local HP sales office. This catalog contains a number of
programs for use with HP Time-Sharing systems, providing
conversion capabilities, diagnostics, etc.

NEW ORGANIZATION OF LIBRARY

Because of the rapid growth of library contributions, it has
been necessary to place a new emphasis on including only
programs of very widespread usefulness. A Program Review
Committee screens new submittals to determine this par-
ticular feature. Also, a number of programs have been
purged from the library, where it was decided that a wide-
spread application did not exist. You may elect to retain
the documentation or software for one of these programs;
however, HP will not be reprinting or updating them.

The documentation for BASIC Library programs has been
completely reprinted and reorganized. There are five vol-
umes available, and programs are arranged alphabetically,
by calling NAMe, within each major category.

Volume I (100) DATA HANDLING
(200) TESTING, DEBUGGING AND PRO-
GRAMMING AIDS

Volume II (300) MATH AND NUMERICAL ANALYSIS
' (400) PROBABILITY AND STATISTICS
(500) SCIENTIFIC AND ENGINEERING
APPLICATIONS

Volume III (600) MANAGEMENT SCIENCES AND
OPERATIONS RESEARCH
(700) BUSINESS AND MANUFACTURING
APPLICATIONS
Volume IV (800) EDUCATION
Volume V (900) MISCELLANEOUS (GAMES) **

** Plotting routines previously classified under 904 are
now found in Volume I under DATA HANDLING. This

- leaves Volume V exclusively for GAMES.

ORDERING INFORMATION

Contact your local HP sales office for ordering information
of contributed software. Programs are available individually
an paper tape, or collectively, on magnetic tape. Documen-
tation is provided in the 5 volumes of BASIC Handbooks,
and in some cases additional user manuals and classroom
supplementary materials are available. (See list of Supple-
mentary Documentation).

DOCUMENTATION

Volume I HP 36000-91001 HP BASIC Program Library
(100,200)

Volume II HP 36000-91002 HP BASIC Program Library
(300,400,500)

Volume IIT HP 36000-91003 HP BASIC Program Library
(600,700)

Volume IV HP 36000-91004 HP BASIC Program Library
(800) :

Volume V HP 36000-91005 HP BASIC Program Library
(900) (GAMES)

SOFTWARE (HP 2000C'/F MAG TAPE DUMP)

* HP 36000-10001 HP BASIC Contributed Software

(100,200)

* HP 36000-10002 HP BASIC Contributed Software

(300,400,500)

* HP 36000-10003 HP BASIC Contributed Software

(600,700)

* HP 36000-10004 HP BASIC Contributed Software

(800)

*

(900) (GAMES)

* 800 BPI. (1600 BPI mag tapes are also available under
separate order number)

HP 36000-10005 HP BASIC Contributed Software



SUPPLEMENTARY DOCUMENTATION

FINDIT Users Manual
CTC1 Documentation
CTC2 Documentation
CTC3 Documentation
CTC4 Documentation
CTC5 Documentation
CTC6 Documentation
PILOT Users Manual 5951-5660
COBOL/2000 Primer 5951-5664
IDA 5951-5606
GRAZE (Student Manual) 5951-5653

(Teacher’s Guide) 5951-5654

36250, Option DOO
36210, Option D00
36211, Option DOO
36212, Option D00
36213, Option DOO
36214, Option D00
36638, Option DOO

(Classroom Set) 5951-5655
CASE1l 5951-5661
CASE2 5951-5662

UPDATES

The BASIC Library will be updated every 6 months. An
addendum is printed, containing all new and revised pro-
grams in loose-leaf, 3-hole punched format to be easily
added to your handbooks. A new Index is also published at
this time to announce the release of new addenda and pro-
vide a complete updated list of library programs. Additions
and revisions are flagged for your reference. Again, contact
your local HP sales office to order addenda or a new Index.

SYSTEMS SPECIFICATIONS

Library programs have been collected over a period of
years, and some of the earlier programs were written for a
“single terminal”” BASIC system, or an early version of the
HP 2000 series Time-Share systems.

The chart below lists varying system features. In many cases
slight modifications in coding will allow a program to RUN
on systems other than the one for which it was originally
written. The Index listing all Library programs indicates
system compatibility for individual programs.

20001 Hign Spoewy
Program Fasiuies 20004 20008 2000C 2000€ 2000+
Max mum Progem
Sue $100 Worce 5100 Words 10000 Wa: ds 4180 Wody 10000 Mor
Masimom Numoer
Fie [} . 0 . 1%
Maximum Number
" 178 8 12787 @ sem)
Mesimum Numoas
ot Words/Aecord o o 26 o8 6
Piogrammatie
Funcriom
TimE x x x x
ENTER x x A
COMMON & x x
CHAIN Chan Name | Cha SName | Chain SNeme Chain $Neme
Staterment No Staterner + No
x x x x
PRINT USING
MACE! x
BAK
ASSILN x
RESTAATANLE
AND x - a x
sPaCE x
UNE x

ERRORS IN CONTRIBUTED SOFTWARE

Every HP BASIC Program included in the Contributed
Library is checked by HP personnel and verified for accu-
racy with the sample RUN submitted. However, it is im-
practical to test programs under all circumstances, and HP
does not assume responsibility for errors in contributed
software. If you do encounter errors, please report them to

the HP Contributed Library on the Error Report form
supplied with this publication.

RELATED INFORMATION

An active Educational Users’ Group at HP invites inquiries.
Also, Hewlett-Packard offers a number of supported pro-
grams in Education Administration and Instruction. For
more information on these activities, contact the Education
Marketing Department, Hewlett-Packard Company, 11000
Wolfe Road, Cupertino, California 95014.

There are a number of manuals and documents relating to
HP 2000 series Time-Sharing Systems that may be useful

to you:

LANGUAGE MANUALS:

A Guide to HP Educational Basic (02116-91773)
HP BASIC (02116-9077)
2000F: Time-Shared BASIC Programmers’ Guide (02000-900

OPERATING SYSTEM MANUALS:
2000F: Time-Shared BASIC Operator’s Guide (02000-90074)
EDUCATIONAL APPLICATIONS MANUALS:

2000C/2000F System Operator Instructions for Edﬁcational
Application (02000-90046)

2000C/2000F Instructional Management Facility and In- '
structional Dialogue Facility—Proctors Manual (02000-90047

2000C/2000F Mathematics Drill and Practice Program—
Proctors Manual (02000-90051)

2000C/2000F Instructional Dialogue Facility—Authors
Manual (02000-90055)

2000C/2000F IDF Author’s Pocket Guide (02000-90076)

2000C/2000F Mathematics Drill and Practice Program—
Teachers Handbook (02000-90052)

COPYFL (02000-90032)
EDCALC (02000-90033)
Integer to String (02000-90035)
Date and Time (02000-90036)

2000C/2000F Introduction to Mathematics Drill and Prac-
tice (02000-90050)

2000C/2000F Mathematics Drill and Practice Curriculum
Guide (02000-90053)

Course Developers’ Manual for IDF-1 and IMF-1 (02000-9006:
Upshift (02000-90037)

Character Removal (02000-90038)

Key Word Search (02000-90039)

Downshift (02000-90040)

String Match with “Don’t Cares” (02000-90041)

String to Number (02000-90042)

Student Response Analysis (02000-90043)

The preceding publications are available at nominal cost
through your local HP sales office.



VOLUME IV
CONTENTS

801 MATHEMATICS (EDUCATION)

NAME

ALGIE
AREA
BASE
BISGAR
CADA11
CRVLEN
CVAREA
CXSYSS

DERSIN
DERTIV
DESCAL
DIFFEQ

DIMIS
DRILL
EXTEND
FUNDTH
GAME
GRAPH1
GRAPH2
INTEGR
LIMSIN
LINES

LOGIC
P1
POLSUB
QUADT

RATIO
ROOTS2
SAT
SETS
SIPRAC
SLOPE
SORT
STATAL
SURFAC
SYSSOL
TENS

TRIFAC
TRUTH
TWQUES
voLSsoL
WKSHT

TITLE ORDER NO.

BASIC ALGEBRA DRILL
COMPUTER-AUGMENTED CALCWUS TOPICS
BASE CONVERTER

SQUARING BINOMIALS

COMPUTER ASSISTED ARITHMETIC DRILL
COMPUTES LENGTH OF ANY CURVE

AREA UNDER CURVE

SOLVING SYSTEMS OF COMPLEX LINEAR
EQUATIONS

COMPUTER-AUGMENTED CALCULUS TOPICS
COMPUTER-AUGMENTED CALCULUS TOPICS
DESK CALCULATOR SUBROUTINE

CAl IN SOLUTION OF LINEAR FIRST-ORDER
DIFFERENTIAL EQUATIONS

X=-Y AX1S SEGMENT PROGRAM

BASIC ARITHMETIC DRILL

INFINITE PRECISION MATH UTILITY PROGRAM
COMPUTER-AUGMENTED CALCULUS TOPICS
CLASSIC MATRIX OF GAME THEORY
COMPUTER-AUGMENTED CALCULUS TOPICS
COMPUTER-AUGMENTED PHYSICS TOPICS
COMPUTER-AUGMENTED CALCULUS TOPICS
LIMIT OF (SIN X)/X

CONVERSATIONAL COMPUTER GENERATED
CALCULUS QUIZ

LOGIC EXAMINATION PROGRAMS

CALCULATES PI

POLYNOMIAL SUBTRACTION

NATURE OF GRAPH OF A 2ND ORDER EQUATION
IN TWO VARIABLES

SOLVES PROPORTIONS

QUADRATIC EQUATION SOLVER -
TRIGONOMETRIC SOLUTIONS OF TRIANGLES
UNION AND INTERSECTION OF SETS
PRACTICE WITH SIGNED NUMBERS

FINDS DERIVATIVES

FINDS SQUARE ROOT

ARITHMETIC MEAN

AREA OF SURFACE OF REVOLUTION

SOLVING SYSTEMS OF LINEAR EQUATIONS
DRILL IN MULTIPLICATION OF NUMBERS WITH
TRAILING ZEROS

FACTORING QUADRATIC TRINOMIALS

TRUTH TABLES FOR BOOLEAN EXPRESSIONS
MATHEMATICAL GAME OF TWENTY QUESTIONS
VOLUME OF SOLID OF REVOLUTION
GENERATES MATH WORKSHEETS

36851
36668
36796
36240
36205
36333
36620
36262

36663
36662
36674
36159

36277
36129
36253
36664
36265
36665
36666
36667
36622
36708

36251
36623
36239
36335

36336
36625
36182
36337
36238
36626
36627
36628
36338
36278
36128

36237
366082
36130
36339
36133




VOLUME 1V
CONTENTS (Continued)

810 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)

TITLE ORDER NO.

NAME
BRAIN BRAIN SIMULATOR PROGRAM 36219
coBOL HP COBOL SIMULATOR 36845
HPASMB HP ASSEMBLER PACKAGE 36806
P-TUA PILOT TUTORIAL 36758
P-TUB PILOT TUTORIAL 36775
P-TUC PILOT TUTORIAL 36877
PILOTE PILOT 73 AUTHOR LANGUAGE FOR HP 2000E 36637
PILOTF PILOT 73 AUTHOR LANGUAGE FOR THE HP 2080F 36756
SNOBOL SNOBOL3 COMPILER FOR HP 2908C SYSTEM 36849
STOP COMPUTER LITERACY - PSEUDO-MACHINE 36208
LANGUAGE
STPAL STOP MACHINE AND ASSEMBLY LANGUAGE 36765
SIMULATOR
™ TURING MACHINE SIMULATOR 36743
TUTOR TUTOR SERIES BASIC LANGUAGE PROGRAMMING 36139
COURSE,» TUT@1 - TUT25
820 ENGINEERING (EDUCATION)
AC-1 COMPUTER AIDED PRACTICE IN EE AC ANALYSIS 36152
COMPLX CAI IN ALGEBRA OF COMPLEX NUMBERS 36153
DVDRS CAI IN VOLTAGE AND CURRENT DIVIDERS 36156
EXPNTL CAI IN SIMPLE EXPONENTIAL FUNCTIONS OF 36148
TIME
INDMTR ANALYSIS OF A BALANCED POLYPHASE 36154
INDUCTION MOTOR
JACOBI EIGENVALUES AND EIGENVECTORS OF A REAL 36167
SYMMETRIC MATRIX
POLAR PLOTS SINGLE VARIABLE IN POLAR FORM 36155
SOLVER SOLVES COMPLEX SIMULTANEOUS EQUATIONS 36149
UNITS CAI IN INTERPRETATION OF EE UNITS 36157
830 ECONOMICS (EDUCATION)
CIRFLW CIRCULAR FLOW MODEL 36632
GMCR@1 F1SCAL POLICY GAME 36519
GMCR®S ECONOMIC POLICY GAME 36521
833 SCIENCE (EDUCATION)
ALERA PROPAGATION OF ERROR 36603
ATOM DERIVES THE ELECTRONIC CONFIGURATION OF 36705
. ANY ELEMENT
ATWT CALCULATES ATOMIC WEIGHT 36613
AVOGA AVOGADRA'S NUMBER 36614
BFIELD MAGNETIC FIELD PICTURE 36312
BOHR ENERGY LEVEL DIAGRAM 36313
BOLA NUCLEAR PHYSICS GAME 36879
CALORI CALORIMETRY EXPERIMENT 36314
CHARG MILLIKAN'S OIL-DROP EXPERIMENT 36621
CHEM SELF-CORRECTING CHEMISTRY TEST 36295
CHEM1 CAl IN CHEMISTRY 36878
CLIMAT CLIMATE TEACHING PROGRAM 36760




VOLUME IV
CONTENTS (Continued)

833 SCIENCE ( EDUCATION) Continued

NAME

CLOUDS
CONVRT
DECAY1
DECAY2
DRAGON
DROS
EFIELD
EINDIS
ELMENT
EMPIR
EQUIL1
EVOLU
GAMGN
GENE1
GRAZE
H-LIFE
IONIC
IONIC1
I1SOMER
KINERV
KINET
LANDIN
LENSES
LOCKEY
MALAR
MASSD
MEMBR
MKS 1
MKS2
MOLAR
NEWTN2
NZYM2
NZYMC
ORBIT
ORG1

ORGCHE
P-HYP
P-KEPL
PHOSWN
PHOTEL
PHOTON
PHPOH
PLANK
POLUT
POP
PRCNT
PRJTL
REFLCT
REFLEC
REFRAC
SLITS
SNELL
SPACE
SPCTRA

STERL
STOICH
uspPoP
VFIELD
VLOCTY
WATER1
WATER2
WAVES

TITLE ORDER NO.

CLOUD FORMATION

TEMPERATURE SCALE CONVERSION
RADIOACTIVE DECAY GAME

NUCLEAR DECAY

SOLAR ECLIPSE SIMULATION

GENETIC CHARACTERISTICS

ELECTRIC FIELD STRENGTH

EINSTEIN DISTORTIONS

DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS
CALCULATES EMPIRICAL FORMULAS
EQUILIBRIUM SYSTEMS

NATURAL SELECTION EXPERIMENT
PROCESS OF GAMETOGENESIS

GENETICS SIMULATION

GRASSLANDS ECOLOGY SIMULATION
HALF LIFE SIMULATION

DRILL ON FORMULAS AND CHARGES OF I10NS
DRILL ON FORMULAS OF IONIC COMPOUNDS
DRILL ON NAMING ALKANES

REVIEW OF KINEMATICS

KINETIC REACTION
COMPUTER-AUGMENTED PHYSICS TOPICS
SOLVES LENS PROBLEMS

LOCK & KEY MODEL OF ENZYME ACTION
MALARIA ERADICATION PROGRAM

MASS DEFECT

DIFFUSION EXPERIMENT
COMPUTER-AUGMENTED PHYSICS TOPICS
COMPUTER-AUGMENTED PHYSICS TOPICS
ACID-BASE TITRATION

NEWTON*S 2ND LAW

ENZYME REACTION RATE

ENZYMATIC REACTION RATES
INTEGRATES EQUATIONS OF MOTION
TEACHES STRAIGHT ALKANE NOMENCLATURE AND
NAMING OF BRANCHED ALKANES

DRILL ON ORGANIC COMPOUND NOMENCLATURE
SCIENTIFIC METHOD AND HYPOTHESIS
KEPLER 'S 3RD LAW

PHOTOSYNTHESIS EXPERIMENT
PHOTOELECTRIC EFFECT

ENERGY LEVEL PROBLEM

PH, POH, PCT, DISSOCIATION

A PHOTOELECTRIC SIMULATION

WATER POLLUTION SIMULATION
POPULATION GROWTH

PERCENT COMPOSITION

PROJECTILE MOTION

LEAST TIME PRINCIPLE AND LIGHT
COMPUTER-AUGMENTED PHYSICS TOPICS
COMPUTER~-AUGMENTED PHYSICS TOPICS
YOUNG®S DOUBLE SLIT EXPERIMENT
SNELL 'S LAW

SPACECRAFT ORBITS

OPTICAL ABSORPTION SPECTRA SIMULATION, 2-
SPECIES EQUILIBRIUM MIXTURES

FLY POPULATION CONTROL

MASS VOLUME

HUMAN POPULATION PROJECTION
POTENTIAL FIELD PICTURE
INSTANTANEOUS VELOCITY

WATER BUDGET PROBLEM CHECK

WATER BUDGET

SUM OF TWO WAVES

36325
36685
36306
36307
36785
36300
36629
36716
36267
36615
36308
36301
36302
36642
36746
36134
36260
36266
36261
36315
36309
36670
36630
36624
36797
36310
36611
36671
366173
36616
36316
363084
363083
36121
36826

36646
36759
36779
36385
363117
36318
36617
36350
36639
36844
36311

36631

36319
36672

36669
36351

36320
36321

36184

36641
36618
36882
36322
36323
36326
36327
36324




VOLUME IV
CONTENTS (Continued)

850 FINE ARTS (EDUCATION)

NAME TITLE ORDER NO.
KEYSIG  GIVES MAJOR SCALES 36258
MUSIC2  TRIAD SOLVING PROGRAM 36276
MUSICS FINDS DOMINANT SEVENTHS 36259
860 SOCIAL SCIENCE (EDUCATION)
BALANC  TRADE AND PAYMENT BALANCES 36328
BANK SOLVES FINANCIAL PROBLEMS 36329
CHARGE  CHARGE ACCOUNT SIMULATION 36604
CONSMP  DEPRESSION/EQUILIBRIUM 36330
ELECT  CAMPAIGN STRATEGY AND ELECTIONS 36798
POLICY  STUDENTS FORMULATE NATIONAL POLICY 36649
POLSYS  SIMULATION OF CITY COUNCIL 36640
SAP SURVEY ANALYSIS PROGRAM 36843
STOCK  STOCK MARKET SIMULATION 36331
WHEELS  AUTO PURCHASE AND MAINTENANCE SIMULATION 36187
870 ENGLISH (EDUCATION)
VOCAB CAI IN WORD USAGE 36880
871 FOREIGN LANGUAGES (EDUCATION)
CARLOS  COMPUTER-ASSISTED REVIEW LESSONS ON 36175
SYNTAX FOR SPANISH 11
880 BUSINESS (EDUCATION)
BNKSIM  SIMULATES ONE YEAR'S DEPOSIT AND 36713
WITHDRAWAL ACTIVITIES OF SMALL BANK
CASE!1 CASES IN COMPUTER AND MODEL ASSISTED 36798
MARKETINGt PLANNING
CASE2 CASES IN COMPUTER AND MODEL ASSISTED 36841
MARKETINGt DATA ANALYSIS
GSPMG  STANFORD PORTFOLIO MANAGEMENT GAME 36502
LABOR  LABOR/MANAGEMENT BARGAINING 36233
MARKET  TWO COMPANIES IN ONE-PRODUCT COMPETITION 36619
MRKSIM  MARKETING SIMULATION 36199
SETUPC  MANAGEMENT SIMULATION GAME FOR THE 2008C 36209




VOLUME 1V
CONTENTS (Continued)

885 EDUCATIONAL ADMINISTRATION

NAME

ATTEND
AVERG1
BASKET
COLREG
FREQ
GMARKS
GPAC
GRADE
1TEM!
SALSIM
SGFMS
STAT

TITLE ORDER NO.
ABSENTEE LISTING 36202
AVERAGES AND CURVES GRADES 36340
BASKETBALL STATISTICS 366085
COLLEGE REGISTRATION DEMO 36282
BAR GRAPHS OF GRADES 36341
GSB GRADING PROGRAM 36518
COLLEGE GRADE PACKAGE 36636
TEST GRADE FOR NUMBER OF QUESTIONS MISSED 36342
NUMBER FREQUENCIES 36343
SALARY SCHEDULE COST SIMULATOR 36072
STUDENT GRADE FILE MANAGEMENT SYSTEM 36832
STATISTICAL ANALYSIS OF LAB DATA 36344




VOLUME IV
CONTENTS

801 MATHEMATICS (EDUCATION)

August 1976

NAME TITLE

ALGIE :BASIC ALGEBRA DRILL

AREA :COMPUTER-AUGMENTED CALCULUS TOPICS

BASE :BASE CONVERTER

BISQAR: SQUARING BINOMIALS

CADA1I1:COMPUTER ASSISTED ARITHMETIC DRILL

CRVLEN$COMPUTES LENGTH OF ANY CURVE

CUVAREA: AREA UNDER CURVE

CXSYSSs SOLVING SYSTEMS OF COMPLEX LINEAR
EQUATIONS

DERSIN: COMPUTER~-AUGMENTED CALCULUS TOPICS

DERTIV:COMPUTER~-AUGMENTED CALCULUS TOPICS

DESCAL:DESK CALCULATOR SUBROUTINE

DIFFEQ:CAl IN SOLUTION OF LINEAR FIRST-ORDER
DIFFERENTIAL EQUATIONS

DIMIS :X-Y AXIS SEGMENT PROGRAM

DRILL $BASIC ARITHMETIC DRILL

EXTEND: INFINITE PRECISION MATH UTILITY PROGRAM

FUNDTH: COMPUTER-AUGMENTED CALCULUS TOPICS

GAME :CLASSIC MATRIX OF GAME THEORY

GRAPH! : COMPUTER-AUGMENTED CALCULUS TOPICS

GRAPH23: COMPUTER~AUGMENTED PHYSICS TOPICS

INTEGR: COMPUTER-AUGMENTED CALCULUS TOPICS

LIMSIN:LIMIT OF (SIN X)/X

LINES :CONVERSATIONAL COMPUTER GENERATED
CALCULUS Qulz

LOGIC :LOGIC EXAMINATION PROGRAMS

PI $ CALCULATES P!

POLSUB: POLYNOMIAL SUBTRACTION

QUADT :¢NATURE OF GRAPH OF A 2ND ORDER
EQUATION IN TWO VARIABLES

RATIO :SOLVES PROPORTIONS

ROOTS2: QUADRATIC EQUATION SOLVER

SAT s TRIGONOMETRIC SOLUTIONS OF TRIANGLES

SETS sUNION AND INTERSECTION OF SETS

SIPRACsPRACTICE WITH SIGNED NUMBERS

SLOPE :FINDS DERIVATIVES

SQRT 1FINDS SQUARE ROOT

STATAL: ARITHMETIC MEAN

SURFAC3s AREA OF SURFACE OF REVOLUTION

SYSSOL: SOLVING SYSTEMS OF LINEAR EQUATIONS

TENS DRILL IN MULTIPLICATION OF NUMBERS
WITH TRAILING ZEROS

TRIFAC: FACTORING QUADRATIC TRINOMIALS

TRUTH :1TRUTH TABLES FOR BOOLEAN EXPRESSIONS

TVQUEStMATHEMATICAL GAME OF TWENTY QUESTIONS

VOLSOL:VOLUME OF SOLID OF REVOLUTION

WKSHT 3GENERATES MATH WORKSHEETS

PROGRAM
NUMBER

36351A
36668A
36 796A
362408A
36205A
36333A
36620A
36262A

36663A
36662A
36674A
36159A

36277A
36129A
36253A
36664A
36265A
36665A
36666A
36667A
36622A
36700A

36251B
36623A
36239A
36335A

36336A
36625A
36182A
36337A
36238A
36626A
36627A
36628A
36338A
36278A
36128A

36237A
36602B
3613¢2A
36339A
36133A




VOLUME IV
CONTENTS (Continued)

810 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)

PROGRAM

NAME TITLE NUMBER
BRAIN :BRAIN SIMULATOR PROGRAM 36219A
PNAG :STELLAR MAGNITUDES 36888-18018
PZTUA :PILOT TUTORIAL 36758B
PZTUB :PILOT TUTORIAL 36775A
PZTUC :PILOT TUTORIAL 36877A
PTUD :PILOT TUTORIAL 36888-18016
PTUE :PILOT TUTORIAL 36888-18017
PILOTF:PILOT 73 AUTHOR LANGUAGE FOR THE HP 36756B

2000 SERIES SYSTEM
POLISH:POLISH CONVERSION 36888-18014
SNOBOL: SNOBOL3 COMPILER FOR HP 2000C SYSTEM 36849B
STOP :COMPUTER LITERACY - PSEUDO-MACHINE 36208B

LANGUAGE
STPAL :STOP MACHINE AND ASSEMBLY LANGUAGE 36765A

SIMULATOR
™ : TURING MACHINE SIMULATOR 36743A

820 ENGINEERING (EDUCATION)

ACZ1 :COMPUTER AIDED PRACTICE IN EE AC 36152A
ANALYSIS

BASP :BASIC ANALOG SIMULATION PROGRAM 36888-18022

COMPLX:CAI IN ALGEBRA OF COMPLEX NUMBERS 36153A

DVDRS :CAI IN VOLTAGE AND CURRENT DIVIDERS 36156A

EXPNTL:CAI IN SIMPLE EXPONENTIAL FUNCTIONS OF 36148A
TIME

illii%ill
IIII%iiiII
INDMTR:ANALYSIS OF A BALANCED POLYPHASE 36154A
INDUCTION MOTOR
JACOBI:EIGENVALUES AND EIGENVECTORS OF A REAL 36167A
SYMMETRIC MATRIX
POLAR 36155A
'IIIE%%!I\
'III%E%!I

:PLOTS SINGLE VARIABLE IN POLAR FORM
SOLVER:SOLVES COMPLEX SIMULTANEOUS EQUATIONS 36149A
UNITS :CAI IN INTERPRETATION OF EE UNITS 36157A

August 1976



VOLUME IV
CONTENTS (Continued)

830 ECONOMICS (EDUCATION)

NAME TITLE

CIRFLW:CIRCULAR FLOW MODEL

GMCR@1:FISCAL POLICY GAME

GMCR@5: ECONOMIC POLICY GAME

STABIL:FEDERAL GOVERNMENT STABILIZATION POLICY
USECON:TESTING ECONOMIC HYPOTHESES

PROGRAM
NUMBER

36632A
36519A

36521A
36888-15023

36388-18@31

833 SCIENCE (EDUCATION)

H

August 1976

ALERA :PROPAGATION OF ERROR

ATOM :DERIVES THE ELECTRONIC CONFIGURATION
OF ANY ELEMENT

ATWT :CALCULATES ATOMIC WEIGHT

AVOGA :AVOGADRA'S NUMBER

BFIELD:MAGNETIC FIELD PICTURE

BOHR :ENERGY LEVEL DIAGRAM

BOLA :NUCLEAR PHYSICS GAME

CALORI:CALORIMETRY EXPERIMENT

CHARG :MILLIKAN'S OIL-DROP EXPERIMENT

CHEM :SELF-CORRECTING CHEMISTRY TEST

CHEM1 :CAI IN CHEMISTRY

CLIMAT:CLIMATE TEACHING PROGRAM

CLOUDS : CLOUD FORMATION

CONVRT: TEMPERATURE SCALE CONVERSION

DECAY1:RADIOCACTIVE DECAY GAME

DECAY2:NUCLEAR DECAY

DRAGON: SOLAR ECLIPSE SIMULATION

DROS :GENETIC CHARACTERISTICS

EFIELD:ELECTRIC FIELD STRENGTH

EINDIS:EINSTEIN DISTORTIONS

ELMENT:DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS

EMPIR :CALCULATES EMPIRICAL FORMULAS

EQUIL1:EQUILIBRIUM SYSTEMS

EVOLU :NATURAL SELECTION EXPERIMENT

GAMGN :PROCESS OF GAMETOGENESIS

GRAZE :GRASSLANDS ECOLOGY SIMULATION

IONIC :DRILL ON FORMULAS AND CHARGES OF IONS

IONIC1l:DRILL ON FORMULAS OF IONIC COMPOUNDS

ISOMER:DRILL ON NAMING ALKANES

KINERV:REVIEW OF KINEMATICS

KINET :KINETIC REACTION

LANDIN: COMPUTER-AUGMENTED PHYSICS TOPICS

LENSES: SOLVES LENS ,PROBLEMS

LOCKEY:LOCK AND KEY MODEL OF ENZYME ACTION

MALAR :MALARIA ERADICATION PROGRAM

MASSD :MASS DEFECT

MEMBR :DIFFUSION EXPERIMENT

MKS1 :COMPUTER-AUGMENTED PHYSICS TOPICS

MKS2  :COMPUTER-AUGMENTED PHYSICS TOPICS

MOLAR :ACID-BASE TITRATION

NEWTN2:NEWTON'S 2ND LAW

NZYM2 :ENZYME REACTION RATE

36603B
36705A

36613A
36614A
36312A
36313A
36879a
36314A
36621A
36295B
36878B
36760A
36325A
36685A
36306A
36307A
36785A
36300A
36629A
36716A
36267A
36615A
36308A
36301A
36302A
36746A
36260A
36266A
36261A
36315A
36309A
36670A
36630A
36624A
36797A
36310A
36611A
36671A
36673A
36616A
36316A
36304A




VOLUME IV
CONTENTS (Continued)

833 SCIENCE (EDUCATION) Continued

PROGRAM
NAME TITLE NUMBER
NZYMC :ENZYMATIC REACTION RATES 36303A
ORBIT :INTEGRATES EQUATIONS OF MOTION 36121A
ORGl :TEACHES STRAIGHT ALKANE NOMENCLATURE 36826A
AND NAMING OF BRANCHED ALKANES
ORG5 :TEACHES NOMENCLATURE OF ALKYL HALIDES 36888-18011
AND ALCOHOLS
ORGCHE:DRILL ON ORGANIC COMPOUND NOMENCLATURE 36646A
PZHYP :SCIENTIFIC METHOD AND HYPOTHESIS 36759A
PZKEPL:KEPLER'S 3RD LAW 36779A
PHOSYN:PHOTOSYNTHESIS EXPERIMENT 36305A
PHOTEL: PHOTOELECTRIC EFFECT 36317A
PHOTON:ENERGY LEVEL PROBLEM 36318A
PHPOH :PH, PHO, PCT, DISSOCIATION 36617A
PLANK - :A PHOTOELECTRIC SIMULATION 36350A
POLUT :WATER POLLUTION SIMULATION 36639B
POP :POPULATION GROWTH 36844A
PRCNT :PERCENT COMPOSITION 36311A
PRJTL :PROJECTILE MOTION 36631A
REFLCT:LEAST TIME PRINCIPLE AND LIGHT 36319A
REFLEC : COMPUTER-AUGMENTED PHYSICS TOPICS 36672A
REFRAC: COMPUTER-AUGMENTED PHYSICS TOPICS 36669A
SLITS :YOUNG'S DOUBLE SLIT EXPERIMENT 36351B
SNELL :SNELL'S LAW 36320A
SPACE :SPACECRAFT ORBITS 36321A
SPCTRA:OPTICAL ABSORPTION SPECTRA SIMULATION, 36184A
2-SPECIES EQUILIBRIUM MIXTURES
STERL :FLY POPULATION CONTROL 36641B
STOICH:MASS VOLUME 36618A
TITER :SIMULATES TITRATION OF A BASE BY AN 36888-18006
ACID
TRIVIA:COMMON NAME QUIZ FOR CHEMISTRY 36888-18012
STUDENTS
USPOP :HUMAN POPULATION PROJECTION 36802A
VFIELD:POTENTIAL FIELD PICTURE 36322A
VLOCTY : INSTANTANEOUS VELOCITY 36323A
WATER1:WATER BUDGET PROBLEM CHECK 36326A
WATER2:WATER BUDGET 36327A
WAVES :SUM OF TWO WAVES 36324B
MCMAN :CARDIOVASCULAR SIMULATION 36888-18002
850 FINE ARTS (EDUCATION)
KEYSIG:GIVES MAJOR SCALES 36258A
MUSIC :TUELVE TONE COMPOSITION PROGRAM 36888-18@28
MUSIC2: TRIAD SOLVING PROGRAM 36276A
MUSICS:FINDS DOMINANT SEVENTHS 36259A

August 1976
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CONTENTS (Continued)

860 SOCIAL SCIENCE (EDUCATION)

B

PROGRAM
NAME TITLE NUMBER
BALANC:TRADE AND PAYMENT BALANCES 36328A
BANK :SOLVES FINANCIAL PROBLEMS 36329B
CHARGE : CHARGE ACCOUNT SIMULATION 36604A
CONSMP : DEPRESSION/EQUILIBRIUM 36330A
ELECT :CAMPAIGN STRATEGY AND ELECTIONS 36798A
INQUIR: SOCIAL SCIENCE INQUIRY PACKAGE 36888-18001
POLICY:STUDENTS FORMULATE NATIONAL POLICY 36649A
POLSYS:SIMULATION OF CITY COUNCIL 36640B
PYRMID:BUILD A PYRAMID 36888-18013
SAP :SURVEY ANALYSIS PROGRAM 36843A
STOCK :STOCK MARKET SIMULATION 36331A

870 ENGLISH (EDUCATION)
VOCAB :CAI IN WORD USAGE 368804
871 FOREIGN LANGUAGES (EDUCATION)
CARLOS: COMPUTER-ASSISTED REVIEW LESSONS ON 361754

SYNTAX FOR SPANISH I1

880 BUSINESS (EDUCATION)

ATG :COMPUTER ORIENTED ACCOUNTING - 36888-18032

INTERACTIVE VERSION

BNKSIM:SIMULATES ONE YEAR'S DEPOSIT AND 36713A
WITHDRAWAL ACTIVITIES OF A SMALL BANK

GSPMG :STANFORD PORTFOLIO MANAGEMENT GAME 365027

LABOR :LABOR/MANAGEMENT BARGAINING 36233A

August 1976
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885 EDUCATIONAL ADMINISTRATION

PROGRAM
NAME TITLE NUMBER
ATTEND:ABSENTEE LISTING 36202A
AVERG1 :AVERAGES AND CURVES GRADES 36340B
FREQ :BAR GRAPHS OF GRADES . 36341A
GRADE :TEST GRADE FOR NUMBER OF QUESTIONS 36342A
MISSED
ITEM1 :NUMBER FREQUENCIES 36343A
STAT :STATISTICAL ANALYSIS OF LAB DATA 36344A

August 1976




HEWLETT-PACKARD SOFTWARE CENTER
DOCUMENTATION FORM FOR CONTRIBUTED BASIC PROGRAMS

TITLE

PROGRAM NAME CLASSIFICATION CODE D]j

SELECT UP TO FOUR CROSS REFERENCE WORDS FROM CROSS REFERENCE INDEX

DESCRIPTION { )} Program () Subroutine

(Please include the specific application of your program - i.e., how do you use it, or recommend its application.)

USER INSTRUCTIONS

if possible, please include ‘INSTRUCTIONS' as an option in your program. (Define the inputs requested by the program or subroutine.
List the files used, and the data format of each. List the maximum file size. If applicable, include algorithms used.)

NOTE ON SUBROUTINES: The following conventions have been adopted for stand-alone subroutines. Variable names should begin
with Z. When more than 10 variables are used, Z, . . . Z9, list the other variable names under Special Considerations. Subroutine line

number should begin at 9000.




SYSTEM SPECIFICATIONS

System: ( ) Single Terminal Basic ( )} 2000A ( ) 20008 {( ) 2000C ( ) 2000E ( ) 2000C'/F
Terminal: { ) Teletype ( )} Mark Sense Card Reader ( ) CRT ( ) Other
Note: Does this program use the BRK function? ( ) Yes ( ) No

SPECIAL CONSIDERATIONS

List any special hardware requirements, subroutine variable names not beginning with a ‘Z’, accuracy limitations, literature references, etc.

CONTRIBUTOR'S NAME AND ORGANIZATION ADDRESS

TOBEPUBLISHED? ( ) yes ( ) no

DISCLAIMER
To the best of my knowledge this contributed program is free of any proprietary information and | hereby agree that HP may reproduce,
publish, and usa it, and authorize others to do so without liability of any kind.

Signature Date

Attach a sample run including input data and resulting TTY output data. Send a paper tape, or whenever possible, please send program on
2000C/F dump tape, {D B500.

Do you use this program for instructional purposes?
What age level are the students?

Piease briefly describe the course, and topics within the course.



ERROR REPORT FORM
(HP BASIC CONTRIBUTED)

Comment fully on any software “bugs’”’ in the space provided and enclose any teleprinter output that may be useful in defining the probiem.
A copy will be forwarded to the contributor. A reply will be returned to the person who submits this report. Send complated report to:

Submitted By
Organization Name
Address

City, State, Zip

Phone

Has software been modified by user?

Enclosed References: »

TTY LOG

LISTING

‘ Hewlett-Packard Company
HP Basic Users’ Library
11000 Wolfe Road
Cupertino, California 95014

Date
Program Name

Order No.

NO YES (if YES, explain below)

Corrected Tape Corrected LISTING



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (8Q1)

CONTR!IBUTED PROGRAM BASIC

B ALGIE
BASIC ALGEBRA DRILL , 36851

This program provides drill in elementary algebraic equations. Any one
of four different types of equations may be chosen and the user may
elect to give himself a limited amount of time which he may specify

to respond to each problem. A session lasts until the user gets twenty
correct answers. A summary is printed at the end of the run.

The program asks for the user's name, type of problem desired, whether
the user wishes to time himself and if so how many seconds are to be
allowed for answers.

Bill Jarosz
De Paul University
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RUN

RUN
ALGIE

THIS 1S A COMPUTER-ASSISTED DRILL IN BASIC ALGEBRA.

TO STOP PRACTICE BEFORE A SESSION IS COMPLETE., HOLD THE
CTRL KEY DOWN, HIT THE LETTER C., AND RETURN.

A SESSION LASTS UNTIL YOU GET 20 CORRECT ANSUERS.

ALL ANSWERS ARE POSITIVE OR NEGATIVE INTEGERS.

WHAT'S YOUR NAME?BILL JAROSZ

TYPE | FOR PROBLEMS OF THE FORM: 3X=1S

2 FOR PROBLEMS OF THE FORM: 3X+5=20

3 FOR PROBLEMS OF THE FORM: 2(X+4)=}2

4 FOR PROBLEMS OF THE FORM: 2(X-J)+4(X-7)=-]0
‘WHICH DO YOU VANT?4

DO YOU WANT TO TIME YOURSELF (1=YES,0=NQ)?1l
HOW MANY SECONDS PER ANSWER?730

2(Y=9)+3(Y=-7)= =44 Y=-1]
1(J=4)+3(J+1)= 35 J=9
1(Z=-6)-4(Z+3)m 6 I=-8
1(C+1)=3(C+6)= -9 C=-4
3(Z~6)+5(Z~1)= 9 =y
6(X+4) +8(X~9)= 22 X=4
SORRY, TIME'S UP. LET'S TRY ANOTHER PROBLEM.
9(C+4)+8(C+4)= 102 C=2
3(Z-3)-2(Z~1)= -1}0 Z=-3
1(B=9)+1(B-2)= 1 B=6
1¢J=T)+4(J*1)= -18 J=-3
B(K~1)+7(K~-})=-10S K=-6

YOU'RE HALF WAY THROUGH NOV.

3(B=6)+6(B-7)= =33 B=

SORRY, TIME'S UP. LET'S TRY ANOTHER PROBLEM.
S(C=1)=7(C+5)= =28 C=-6

5(Z-8)+5(Z+7)= -75 I=~-7

2(J=T)+T(J=6)= 7 J=

SORRY, TIME'S UP. LET'S TRY ANOTHER PROBLEM.
6(C+8)-9(C-3)= 63 Cs=

SORRY, TIME®'S UP. LET'S TRY ANOTHER PROBLEM.
S(Z+2)-4(Z-6)= 4} =7

B(C+2)=7(C+7)= =42 C=75

YOUR ANSWER IS WRONG. TRY IT AGAIN. =75
YOUR ANSWER IS STILL WRONG. LET'S TRY ANOTHER PROBLEM.

8(C-9)+2(C-3)= -58 C=2
1(B~7)+2(B-3)= -28 B=-5
A4(U+2)-2(U+5)= |6 U=9
T(X+5) -6 (X+6)m= 7 X=8
S(W=3)+9(VW-6)=-]81 W=-8
2(B+1)-1(B+7)= -4 B=~-1

YOUR ANSWER IS WRONG. TRY IT AGAIN. |
THAT'S RIGHT.

YbU ONLY NEED ONE MORE CORRECT ANSVER.

T(Ze1)+9(2+9)= 232 Z=9

BILL JAROSZ
YOU TRIED 25 PROBLENMS.
19 WVERE CORRECT ON THE FIRST TRY.
1 WAS CORRECT ON THE SECOND TRY.
1 VWAS NOT ANSWERED CORRECTLY ON EITHER TRY.
YOU GAVE YOURSELF 30 SECONDS TO ANSWER EACH QUESTION.
YOU RAN OUT OF TIME 4 TIMES.
YOUR TOTAL TIME WAS 9 MINUTES AND 45 SECONDS.

DONE



" TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PIRO(SRAANH:I!L!‘LEE;][‘::

. AREA
COMPUTER-AUGMENTED CALCULUS TOPICS (PROJECT SOLO) 36668

This program uses Euler's method (rectangles) to approximate the area of
any specified polynomial of the form

3 2

Y = AXY + BX" + CX +D

over any specified interval on the X-axis.

The user is asked to input the values of A, B, C, and D in the polynomial.
They may take any value, including P.

Then the program asks the user to select an interval on the X-axis (lower
bound, upper bound), and then specify the number of approximating rec-
tangles to be used.

When the program has printed its resulting approximation to the area under
the curve in the interval, the user may select option 1, 2, 3, or 4, which
represent:

1. Change the number ~f approximating rectangles.
. Change the interv:! on the X-axis.

3. Input new values of A, B, C, and D.

4. Terminate program run.

This program is one of 7 which accompany the Project Solo Module "Computer-
Augmented Calculus Topics" of the Hewlett Packard Curriculum series.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science

Student Background Required: Elem. Calculus (can be concurrent), BASIC

The curriculum material listed below is .available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:
HP Computer Curriculum Project

11000 Wolfe Road
Cupgrtino, California 95014

Project Solo
University of Pittsburgh
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RUN

RUN
AREA

THIS PROGRAM COMPUTES APPROXIMATIONS TO THE AREA

BOUNDED BY THE X-AXIS AND THE GRAPH OF ANY POLYNOMIAL
FUNCTION OF DEGREE THREE OR LESS OVER AN INTERVAL OF

THE X-AX1S. ‘THE METHOD USED TO APPROXIMATE THE AREA

IS TO BUILD RECTANGLES WHOSE SUM WILL BE AN APPROXIMATION
TO THE AREA WE ARE TRYING TO FIND. )
THE POLYNOMIAL FUNCTION IS OF THE FORM

Y = AxXt3 + B#xX12 ¢+ C=*xX + D,

YOU CAN GIVE ANY VALUES C(INCLUDING &> TO A.B,C, AND D.
OK., ASSIGN NUMERICAL VALUES TO A, B, C, AND D.
A=?0

Ba?1

C=?92

D=?Q

SELECT AN INTERVAL (R,S) ON THE X-AXIS

BY ASSIGNING VALUES TO R AND S.

R=?3

5=72

HOW MANY RECTANGLES DO YOU WANT TO BUILD ON (R,S)?
N=?4

THE INTERVAL IS ( @ s 2 l.

THE NUMBER OF RECTANGLES !S & .

THE FUNCTION IS

[*] Xt3 + 1 Xt2 + @ X+ 2 .

THE APPROXIMATION TO THE AREA IS #sxsx .75 bbbl

PLEASE SELECT OPTION 1, 2, 3, OR 4. YOUR OPTION?!
HOW MANY RECTANGLES DO YOU WANT TO BUILD ON (R,S1?
N=?256

THE INTERVAL IS ( @ , 2 J.

THE NUMBER OF RECTANGLES IS 256 .

THE FUNCTION IS

") Xt + | X2 + 2 X+ 0 .

THE APPROXIMATION TO THE AREA IS =#xxx 2.65106 R Ekk

PLEASE SELECT OPTION 1, 2, 3, OR 4. YOUR OPTION?2
SELECT AN INTERVAL (R,S) ON THE X-AXIS

BY ASSIGNING VALUES TO R AND S.

R=?-2

$=22

HOW MANY RECTANGLES DO YOU WANT TO BUILD ON (R,S1?
N=?512

N MUST BE A POSITIVE WHOLE NUMBER

LESS THAN S5@3. TRY AGAIN.

HOW MANY RECTANGLES DO YOU WANT TO BUILD ON CR,S)?
N=?256

THE INTERVAL 1S (-2 s 2 l.

THE NUMBER OF RECTANGLES IS 256 .

THE FUNCTION IS

a Xt3 + 1 Xt2 + 2 X+ 3 .

THE APPROXIMATION TO THE AREA IS »*s*s 5,3335 ko
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PLEASE SELECT OPTION 1, 2, 3, OR 4. YOUR OPTION?3

OK., ASSIGN NUMERICAL VALUES TO A, B, C, AND D.

A=?75

B=?7-3.5 -

C=78.111 | .

D=70.,81 -
SELECT AN INTERVAL (R,S) ON THE X-AXIS

BY ASSIGNING VALUES TO R AND S.

R=?-2

S=72

HOW MANY RECTANGLES DO YOU WANT TO BUILD ON (R,S1?
N=?7256

THE INTERVAL IS (-2 s 2 D)

THE NUMBER OF RECTANGLES IS 256 .
THE FUNCTION IS
S Xt3 + =3.5 Xt2 + 8.111 X ¢+ .01

THE APPROXIMATION TO THE AREA IS =**%%x 72,6652 wE R

PLEASE SELECT OPTION 1, 2. 3, OR 4. YOUR OPTION?4

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

. BASE
TITLE: BASE CONVERTER 36796
DESCRIPTION: Converts a number in any base (1-10) into any base (1-10).
INSTRUCTIONS: User will input a number and its base and then input into what base he

would 1ike the number converted. The computer will then print the number
in the new base.

(s:‘:)‘:hcsil‘l\)IERATIONS: It will not work in any base higher than base 10.
ACKNOWLEDGEMENTS: Peter Katz

Ravenswood High School
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RUN

RUN
BASE

THIS PROGRAM IS A BASE CONVERTER

IT CONVERTS A NUMBER IN A BASE 1@ OR LESS
INTO A GIVEN BASE (1@ OR LESS)

ENTER THE NUMBER?256

ENTER 1TS BASE?10

ENTER DESIRED BASE?8

THE NUMBER 256 IN BASE 8 IS 480
ENTER THE NUMBER?64

ENTER ITS BASE?192 -

ENTER DESIRED BASE?2

THE NUMBER 64 IN BASE 2 1S 1.08000E+06
ENTER THE NUMBER?49890

ENTER ITS BASE?8

ENTER DESIRED BASE?10

THE NUMBER 400 IN BASE 10 IS 256
ENTER THE NUMBER?1.0B00QE+06

ENTER ITS BASE?2

ENTER DESIRED BASE?10

THE NUMBER 1.00008E+Q6 IN BASE 19 IS 64
ENTER THE NUMBER?18,2 49

EXTRA INPUT - WARNING ONLY

ENTER ITS BASE?1Q
ENTER DESIRED BASE?6

THE NUMBER 1@ IN BASE 6 IS 14

ENTER THE NUMBER? 102 49

ENTER ITS BASE?10

ENTER DESIRED BASE?6

THE NUMBER 18249 IN BASE 6 1S 115241,
ENTER THE NUMBER?1152 41

ENTER 1TS BASE?6

ENTER DESIRED BASE?10

THE NUMBER 115241. IN BASE 19 IS 18249

ENTER THE NUMBER?
DONE



MATHEMATICS (EDUCATION) (801)

contrisuten procrav BASIC

‘ BISQAR
TITLE: ’ SQUARING BINOMIALS 36240
DESCRIPTION: This program presents the student with a series of five binomials to be

squared. He types in the coefficients of the correct answer and 1s told
whether or not he is correct on the problems when he is through the list.
The time taken for his response to all five is printed out. :

INSTRUCTIONS: Directions to the student are included on an optional basis within the
program. The student is asked to practice squaring binoméa]s of the form
A*X + B. The answers will be a trinomial of the form P*X® + Q*X + R. The
values of P, @ and R should be typed in, separated by commas.

SPECIAL FOR INSTRUCTIONAL PURPOSES .

CONSIDERATIONS: Suitable Courses: Algebra I or as a review in Algebra II

Student Background Required: Ability to mentally square a binomial
Application: This program affords a student a chance to hone up his
skill in rapidly squaring binomials. In particular it should reinfgrce
the jdea of getting the correct middie term and the fact that (a+b)- ¢
a2+b%, The time factor provides for a good deal of competition among
students.

ACKNOWLEDGEMENTS: Michael Bolduan
Clackamas High School
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RUN

RUN
B1SQAR

SQUARING BINOMIALS eeceoves

DO YOU WANT DIRECTIUONS?7YEES~~S

YOU ARE GOING TO PRACTICE SQUARING BINOMIALS OF THE FORM
AsX + B. IN EACH CASE YOUR ANSWER VWILL BE A TRI-

NOMIAL OF 'THE FORM PsX12 + Q#X + R. WHEN 1 ASK FOR YOUR

ANSWER, YOU SHOULD TYPE IN THE VALUES OF P,Q,AND R SEPAR-

ATED BY COMMAS. AFTER YOU HAVE TYPED IN 'R’ YOU SHOULD HIT

THE *RETURN' KEY. NOTE THAT YOU ARE ONLY TYPING IN THE

COEFFICIENTS OF THE ANSVER. YOU WILL BE ASKED TO DO FIVE

PROBLEMS AND THEN YOU WILL BE TOLD HOW WELL YOU DID.

NO. 1 ] . o

WHAT 1S THE SQUARE OF 3 =X + 1

79,651 '

NO. 2 3

WHAT 1S THE SQUARE OF -1@ X + 1

7100,-22,1 ’

NO. 3 3

WHAT 1S THE SQUARE OF 18 X + 2

7100,408,4

NO. 4 3 .

VHRT 1S THE SQUARE OF 5 X + 1

125,5,1

NO. 5 )

WHAT 1S THE SQUARE OF -9 =X ¢+ -9

781,162,81 h .

YOU GOT 4 QuUT OF 5 CORRECT. YOU MISSED THE FOLLOVING:

NO. 4 h

IT TOOK YOU 2 MINUTES.

CORRECT YOUR ERRORS ON THIS PAPER AND TURN IT IN FOR

CREDIT. MAYBE NEXT TINE YOU WILL GET 104%. BYE!

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS: .

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

CADA1I
COMPUTER ASSISTED ARITHMETIC DRILL 36205

These programs give students drill problems in the four operations of
arithmetic. All problems have integer answers. All problems of one drill
session are of the same operation. The program stores the raw score

data from a drill session in a record for up to twenty five students.
Record management is accomplished by using a special program designed

for this purpose.

To use the program for the first time open a file, (CRE-CADA1F,25).

Next RUN CADATI to format the records of the file. Once the file is
set, this program never needs to be used again unless the file is to be
obliterated and restarted. When CADA1I is run, there will be no output
on the teleprinter.

To use the arithmetic drill program, get CADAIP and type run. The computer
will type some preliminary remarks and then ask for a student ID number.
Reply with the correct student number if known, otherwise any number less
than twenty five will do except zero.’ Student number zero is reserved for
students who do not wish to have a permanent record on file.

The computer will type OPERATION 1=ADDITION, ETC. to which you respond
1, 2, 3, or 4 for addition, subtraction, multiplication, or division
respectively.

Next CORRECT PROBLEMS? will be typed. Your response must be a number
greater than zero and will determine the number of correct problems
your student must get correct on his first attempt to complete his drill.

Finally the computer will ask what is the LARGEST ADDEND? Your answer will
determine the largest possible addend in the addition drill. Similar
results are obtained for subtraction, multiplication, and division.

Arithmetic drill problems will now appear and answers must be supplied
by the student. Commentary will be supplied for incorrect student
responses. A student has two chances to answer correctly. Failure to
give a correct response after two tries will cause a new problem to be
typed.

At the end of the practice a summary of the current practice will be

typed and then questions will be asked to which you reply with yes, no, or
the student name. When the proper student record has been located and
revised, the program will end.

Using a student number of zero will cause the computer toiskip the record
revising routine of this program.

For management of student records there is a special file management
program called CADAIM entitled File Manager for CADAIF.

The management program allows for opening, altering, closing, printing
one record, or printing all records. Instructions are conversational.
The sample run will show how to open, alter, and close a record.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Arithmetic from grade one
Student Background Reguired: Knowledge of arithmetic operations.

This program can be used for drill work in the four arithmetic operations.
Daily sessions with the computer are best if they are kept fairly short,
i.e. ten to twenty problems.

William H. Jones
Chatham Township High School
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RUN

CRE=CADALF, 25
GET-CADALll
RUN"
CADAl1I

DONE
GET-CADAlP
RUN '’
CADALP

TH1S PROGRAM IS A CAI-DRILL IN INTEGER ARITHMETIC. TO
STOP PRACTICE BEFORE COMPLETE, HOLD CTRL KEY DOWN AND
DEPRESS THE LETTER C, THEN RETURNe A PERMANENT SUMMARY
OF THIS WORK CAN BE OBTAINED THROUGH MR. JONES.
STUDENT #23 - ”
OPERAT 10N I=ADDITION, ETC.

72 "
CORRECT PROBLEMS?14d
LARGEST MINUEND?25

24 - 23 =714

YOUR ANSWER IS WRONG, TRY IT AGAIN.

71
THAT 1S BETTER. TRY TH1S PROBLEM.
15 - 10 =75 o
17 - 16 =71
23 =11 =712
12 -7 =75

10 -7 =23
YOU HAVE ANSWERED HALF OF YOUR PROBLEMS CORRECTLY.
KEEP UP THE GOOD WORK. h
22 - 21 =71 ”

18 - 14 =74
24 - 17 =27
8 -2 =76

YOU NEED TO GET ONE MORE PROBLEM CORRECT TO FINISH
YOUR WORK.
25 - 22 =23

THIS STUDENT HAS ATTEMPTED 11 PROOBLENMS .
18 WERE CORRECT ON THE FIRST TRY. S
1 WERE CORRECT ON THE SECOND TRY.
"] WERE NOT ANSWERED CORRECTLY ONEITHER TRY.

NO RECORD LISTED FOR STUDENT # 3

DO YOU WISH TO OPEN A RECORD?YES

STUDENT NAME?JOKN DOE

JOHN DOE 1S THE STUDENT NAME, IS THAT CORRECT?YES

WHEN 1 FINISH TYPING YOU MAY TEAR OFF THE PAGE AND
GIVE IT TO YOUR TEACHER.

DONE

GET-CADAIM
RUN"’
CADAIM

I =UPDATE RECORD OF STUDENT, 2=0PEN STUDENT RECORD., 3=ERASE
STUDENT RECORD, 4=PRINT ONE STUDENT RECORD., 5=PRINT ALL
STUDENT RECORDS.

72 . .
STUDENT NUMBER IS ! STUDENT NAME 1S57JACK SMITH
.DO YOU WISH FURTHER MAINTANENCE?YES X

71

STUDENT # 24

A a

August 1976
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OPERATION ATTEMPTED 1 ST TRY 2 ND TRY . INCORRECT
ADD. 2 2 2 "]
SUB. 2 ] 2 [
MULT. ) ] [*] @
DIV. "’ ] ] -] 0

HOW SHOULD THE F1LE READ
216,10,5,1,0,8,08,0,0.,08,08,0,5,1,1,3
DO YOU WISH FURTHER MAINTANENCE?YES
74

WHAT 1S STUDENT #7?

774

A [}

OPERATION ATTEMPTED 1 ST TRY 2 ND TRY INCORRECT

ADDe (-} 2
SuB+
MULT.

1
"]
]
DivV." 1

Ve . —
—-—-—naun
[AR--N. -

DO YOU WISH FURTHER MAINTANENCE?NO

DONE



CTITLE:

DESCRIPTION:

. INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E‘J‘!L!i‘][‘::

: CRVLEN
CRVLEN: Computes Length of Any Curve 36333 -

This proaram approximates the length of any curve between two fixed
points on the. curve, by taking an increasing number of subintervals
and computing the sum of the secants involved.

OBJECTIVES:
A. Time saving factor for computations.

B. By typing out successive approximations, the machine displays the
manner by which the limit is approached.

C. The attendant discussion focuses attention upon the techniques needed
to build up the analytic method for finding the length of a curve.

PRELIMINARY PREPARATION: None.

DISCUSSION: See following page.

Huntington Project
Polytechnic Institute of Brooklyn
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INSTRUCTIONS: continued

DISCUSSION:

The operator inserts any function, sets up his own limits, and the computer proceeds to print out
several approximations to the actual length a diagram (such as below) should be displayed, indicating
the geometric basis for the computations.

Piecewise linear approximation of a smooth curve

RUN

RUN
CRVLEN

LENGTH OF A CURVE

THIS PROGRAM APPROXIMATES THE LENGTH OF ANY CURVE BETWEEN
TWO POINTS HAVING P AND Q@ AS THEIR RESPECTIVE ABSCISSAS.
THE PROGRAM DIVIDES THE CURVE INTO INCREASING NUMBERS OF
SUBINTERVALS, JOINS THESE WITH SECANTS AND FINDS THE SUM
OF THESE SECANTS. .

TO INPUT THE FUNCTION WHICH YOUR CURVE REPRESENTS., TYPE AS
FOLLOWS AFTER THE PROGRAM STOPS:
¢TYPE THE °‘RETURN®' KEY AFTER EACH LINE INCLUDING °*RUN®)

1 GO TO 200
300 DEF FNY(X)®meeoee(YOUR FUNCTION OF X)eesoe
RUN

FOR EXAMPLE, TO USE THE FUNCTION 2%Xt13¢32X12-2%X+3
YOU WOULD TYPE:

1 GO TO 200
300 DEF FNY(X)=2#Xt3+3#X12-2%xX+3
RUN

YOU MIGHT TRY THAT AS YOUR FIRST RUN.

DONE
1 GO TO 200
300 DEF FNY(X)=2#X13+438X12-28X+3
RUN
CRVLEN

WHAT ARE THE ABSCISSAS OF THE END POINTS OF THE INTERVAL
WHOSE LENGTH YOU WANT (SMALLER ONE FIRSTiP,Q)>?-1,6



NUMBER OF SUM OF
SUBINTERVALS SECANT LENGTHS X CHANGE IN LENGTH

1 525.0847 NO PREVIOUS VALUE
2 525.158 .82125 : '
4 529.652 +855745

8 531.817 +257691

16 531.964 «178364

32 532.017 9.82135E-023

64 532.042 4.72664E-03

128 532.049 1.28485E-03

256 532.05 2.06491E-04

LR 2 22 ]
WOULD YOU LIKE TO TRY NEW END POINTS (1-YES, 8-N0O)?8
TO TRY ANOTHER FUNCTION, RETYPE LINE 380, AND °‘RUN’‘.

SEE INSTRUCTIONS FOR MORE DETAILS. [IF YOU ARE FINISHED,
TYPE *1°' AND °'RETURN®' KEY AFTER THE PROGRAM STOPS.

DONE

CRVLEN, page 3



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;JE‘LEE;][‘::

CVAREA

TITLE: AREA UNDER CURVE ) 36620.
DESCRIPTION: By numerical methods, this program evaluates the definite integral of

‘ f(x), from x=a to x=b, by four different methods of successive approxi-

. mation:

I Rectangles (starting with f(a) as height)

Il Rectangles (starting with f(a+h) as height)
II1 Trapezoids

IV Parabolas (Simpson's Rule)

OBJECTIVES:

A. Enhances comprehension of the analytic procedures for finding
the area under a curve.

B. Dramatizes the limiting processes involved.
C. Decreases the time needed for lengthy computations.

INSTRUC?TONS: ' PRELIMINARY PREPARATION:

Prior to the computer run, diagrams should appear on the board, or
on the overhead projector screen to demonstrate the geometric signi-
ficance of the computer output.

f’:::sg‘,
y

Starting with
{(a) as height

- x
a D

Inscribed Rectangular Approximation

Continued on following page.

. Huntington Project
C :
ACKNOWLEDGEMENTS Polytechnic Institute of Brooklyn
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PREL IMINARY PREPARATION: continued

y = f(x)

Y ) /

——

L]

1]

R '/ Starting with
'.7 f(a + b) as height
1]

L] 1

prt—— x
a b
Circumscribed Rectangular Approximation

DISCUSSION:

This program macy be run as an introduction to the problem ot finding the area under a curve.
In some classes, the consideration of Simpson's Rule may be omitted or briefly hinted at.
With the more mathematically talented classes, an explanation of this parabolic approxi-
mation should precede the running ot the program. :

Y /{::"I\
g

a b

Trapezoid Approximation



RUN
CVAREA " !

AREA UNDER A CURVE - INTEGRATION

THIS PROGRAM EVALUATES THE DEFINITE INTEGRAL OF F(X)
FROM X=A TO X=B BY FOUR METHODS OF NUMERICAL APPROXIMATION:

I RECTANGLES C(INITIAL HEIGHT OF F(X))

11 RECTANGLES C(INITIAL HEIGHT OF F(X+H))
111 TRAPEZOIDS

IV PARABOLAS (SIMPSON'S RULE)

AFTER THE PROGRAM STOPS, YOU MAY ENTER YOUR FUNCTION AS FOLLOWS:

1 GO TO 200
300 DEF FNY(X)=.ee(YOUR FUNCTION OF X)eoe
RUN

FOR EXAMPLE, TO FIND THE AREA UNDER THE CURVE Y=Xt3 YOU
WOULD TYPE:

1 GO TO 2800
380 DEF FNY(X)=X13
RUN '

YOU MIGHT TRY THAT AS YOUR FIRST RUN.
END EACH LINE, INCLUDING °‘RUN’', WITH THE °‘RETURN' KEY.

DONE

1 GOTO 200. .

380 DEF FNY(X)=Xt3
RUN

CVAREA

WHAT ARE YOUR VALUES FOR A AND B (SMALLER FIRST:A,B)?1,10

NUMBER OF I. SUM OF I11. Sum OF 111 SuUm OF IVe SUM OF
SUBINTERVALS RECTANGLES RECTANGLES TRAPEZOIDS PARABOLAS
2 v 753.187 52 48. 69 3800.94 2499.75

4 1581.17 3748.92 2625.85 2499.75

8 1969.14 3093.01 2531.07 2499.75

16 2226.61 2788.55 2507.58 2499.75

32 2361.22 2642419 2501.71 2499.75

64 2430. 2570.48 2500.24 2499.75

NOTE THAT SIMPSON'S RULE (IV) CONVERGES FASTEST.

WOULD YOU LIKE TO TRY NEW VALUES FOR A AND B (1-YES, @-NO)>?0
seens

TO USE A NEW FUNCTION YOU NEED ONLY RETYPE LINE 3080

AND °*RUN‘'. SEE INSTRUCTIONS FOR MORE DETAILS.

IF YOU ARE FINISHED» TYPE °1' AND THE °'RETURN® KEY.

DONE

CVAREA, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

' CXSYSS
SOLVING SYSTEMS OF COMPLEX LINEAR EQUATIONS 36262

This program will solve systems like AX=Vy, AX=Vp,..AX=Vs where A is an m by

n matrix with complex coefficients of the form ajj+I*(bj;jf+1/(cyjf)), where the
aij, bjs, and ¢y are real numbers, and f is a real number that can be varied
by the user. The Vj are m-dimensional vectors, with complex components of the
form vy +I*wyj being the i-th component of the j-th vector. X is an n-dimen-
sional eector. The X's will be printed out for each different V§ and each
different value of f. The components of each vector X will in general be
complex numbers, and will be printed out in both rectangular and polar form.
If the system of equations is under-determined, the vectors of the null space
will also be printed out. These vectors will be orthonormalized, and their
elements will have their rectangular form and the argument of their polar
forms printed out.

Enter the above defined data as follows:
8900 DATA m, n, s

8901 DATA a4,by7sCy5212:0720C 00y pabyaCypaVy gy oV alyg
8902 DATA a b22’c?2""aZn’bZn’CZn'vzl'w21""v25'w25

Wb

210212212352

89xx DATA am]'bml'cml'amZ’me'cmZ"‘‘amn’bmn’cmn’vml’"m'“Vms'wms

When you run the program you will be asked what frequencies for which you wish
the system solved. Enter the values of f, one per line. When you have entered
as many values as you wish, type a 999 to end input.

1 and J (capitalized) are used interchangeably for the square root of negative
one. The maximum values of m and n are ten each, and the maximum value of s
is five. These values may be increased by redimensioning in line 10.

Phillip Short
Burnsville Senior High School
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RUN

8908 DATA 2,2,2

8901 DATA 1,3,2,5,6,-1,-1,1,-3,2
8982 DATA 1,51,1,-1,3515-2,1,2,-2
RUN

CXSYSS

WHAT FREQUENCIES WOULD YOU LIKE THE SYSTEMS SOLVED FOR?
t ?1
s ?2
t 24
t 2999

FREQUENCY = |

SOLUTIONS
SYSTEmM # 1
-.386785 + 560838 *J ARG = 2.17455 MOD = .68128
«314263 + 4.43191E-02 *J ARG = .140102 MOD = ,317372
SYSTEM ¢ 2
1.46011 +-.T717163 . *J ARG = 5.82663 MOD = 1.62673
-+936342 + 2457695 *J ARG = 2.68693 MOD = 1.84222

had A A AR A2 2 2 2 A R R R R I I T Y

FREGUENCY = 2
SOLUTIONS

SYSTEM ¢ 1

--117966 +-.5008021 *J ARG = 4.4807 MOD = .513748
1.24792 +-.298069 *J ARG = 6.04872 MOD = 1.28302
SYSTEM # 2
.222502 + .212826 *J ARG = .763175 MOD = .3079
-.383427 + 2.51306E-082 *J ARG = 3.97614 MOD = .38425

.-

(A A2 R AR 2R R R R AR R R R R R R R R R AR R 2 R R 2R R R R 2R R 2R 22 Rt 2t )

FREQUENCY = 4

SOLUTIONS

SYSTEM # |



-7.55172E-02 +-.211878 *J ARG = .4.37001 MOD = .224933
«599648 +-.233392 *J ARG = 5.91201 MOD = .643467

SYSTEM # 2

«114965 + 9.72171E-02 *J ARG = .781949 MOD = .158559
~«177335 + 2.16664E-02 *J ARG = 3.02002 MOD = +178654

BENRE B R R BEER B ERE SR AR XS SRR LSS XSRS N SR SR AR SR SRS RS S A E R RS R R EESE

DONE

8988 DATA 2,2,2

8901 DT«ATA 1,1,0,3,5,0,1,-3,3,9
8902 DATA ~-1,1,8,-5,3,0,3,1,2,1
RUN

CXSYSS

WHAT FREQUENCIES WOULD YOU LIKE THE SYSTEMS SOLVED FOR?

t ?]
T 7999

FREQUENCY = 1

VECTOR 1 OF NULL SPACE.

-.942809 +-.235782  ®J ARG = 3.38657
.235702 + 0 *J ARG = 8

VECTOR 2 OF NULL SPACE.

-.235701 + .942889 *J ARG = 1.81577
) +-.235792 *J ARG = 4.71239

SOLUTIONS

SYSTEM # 1

-5.55554E-82 +-e111111 *J ARG = 4.24874 MOD = .124226
-+333333 -+-.388889 *J) ARG =*= 4.808376 MOD = .512197
SYSTEM # 2 IS INCONSISTENT.

A A R a2 2 Rl 2 2 R Rt A R f i R Y Tt I It a]

DONE

CXSYSS, Page 3
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E‘H‘!L:E;:l:‘::

DERSIN
COMPUTER-AUGMENTED CALCULUS TOPICS " 36662

This program estimates the value of the derivative of SIN(X) for input
value of X.

The user is asked to input the value of X.

This program is one of 7 which accompany the Project Solo Module “Computer-
Augmented Calculus Topics" of the Hewlett Packard Curriculum Series.

FOR INSTRUCTIONAL PURPOSES -
Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science
Student Background Required: Calculus (can be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh



Di.RCIN, Paye 2

RUN

RUN
DERSIN

O®R0GRAM TO ESTIMATE THE DERIVATIVE OF
SIN(X) FOR ANY VALUE OF X.

WHAT IS X?-1

X = -1 SINC(X) = -.841471
H (SINCX+H)-SIN(X))/H
o1 .581441
-l «497364
.21 544488
=31 «536296
«2931 542733
~.331 «542218
<3231 «538826
-+3001 «54121
WHAT IS X?@
X= 2 SIN(X) = @
H (SIN(X+H)=SINC(X))/H
.l «998334
-1 «998334
31 «999983
-.21 «999983
221 1
~.2331 1
22331 1.
-.2031 l.

WHAT 1S X?1

X = 1 SIN(X) = .B4l471
H (SIN(X+H)=SINC(X))/H
o1 «497364
-l 581441
«21 536384
=~.01 544488
«221 «542318
~+321 «542733
3321 «54Q018
-«2221 .538826

WHAT 1S X?
DONE

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROG RAM ]E;a‘!&!i‘][‘::

. DERTIV

TITLE: COMPUTER-AUGMENTED CALCULUS TOPICS 36662
DESCRIPTION: This program computes a set of approximations to the derivative of a sup-

plied function, for an input value of X, the independent variable.
INSTRUCTIONS: - The function to be studied must be supplied as line 330, in the form:

330 LET Y=f(X)

During the program run, you will be asked to input a value for X.
SPECIAL
CONSIDERATIONS: This program is one of 7 which accompany the Project Solo Computer Topics

entitled "Computer-Augmented Calculus Topics" of the Hewlett Packard
Curriculum Series.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science

Student Background Required: Elem. Calculus (can be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 C(Classroom Set (30 books)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

ACKNOWLEDGEMENTS: Project Solo
University of Pittsburgh

August 1976
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RUN

338 LET YsEXP(X)

RUN
DERTIV

THIS PROGRAM WILL COMPUTE A SET OF APPROXIMATIONS

TO THE DERIVATIVE OF ANY FUNCTION F(X) WHICH YNU GIVE
IT FOR ANY VALUE YOU ASSIGN TO THE INDEPENDENT
VARTABLE X, PROVIDED THE FUNCTION HAS A DEKIVATIVE
FOR THAT X. ’

FOR EACH X YOU WILL GET AS OUTPUT THE VALUES OF X
AND F(X), AS WELL AS A SET OF APPROXIMATIONS TO
F'(X) FOR H= o1, =ols @1, =-.01, 081, -.001,
-AAA1, AND ~-.4001.

WHAT IS x?9

H APPROXIMATION TO F'(Xx)
ol 1.85171
el «951624
Al 1.205081
-.01 «995028
<201 1.0004
-.001 «999212
00921 +99897a
-.0901 1.00017
X = 8 Y = 1

WHAT IS Xx?1

H APPROXIMATION TO F'(X)
ol 2.85884
-l 2.58678
.31 2.73194
-.01 2.70472
791 2.7194
-.001 2.71702
20031 2.7132
-.A001 2.71797
X = 1 Y = 2.71828

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM :la‘l‘!L!E;:l[‘::

DERTIV
TITLE: COMPUTER-AUGMENTED CALCULUS TOPICS 36662
DESCRIPTION: This prdgram computes a set of approximations to the derivative of a sup-
plied function, for an input value of X, the independent variable.
INSTRUCTIONS: The function to be studied must be supplied as line 330, in the form:

330 LET Y=f(X)

During the program run, you will be asked to input a value for X.

SPECIAL

CONSIDERATIONS: This program is one of 7 which accompany the Project Solo Computer Topics

entitled "Computer-Augmented Calculus Topics" of the Hewlett Packard
Curriculum Series.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science
Student Background Required: Elem. Calculus (can be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:
HP Computer Curriculum Project

11000 Wolfe Road
Cupertino, California 95014

ACKNOWLEDGEMENTS: Project Solo
University of Pittsburgh
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RUN

334 LET YsEXP(X)

RUN
DERTIV

* THIS PROGRAM WILL COMPUTE A SET OF APPROXIMATIONS

TO THE DERIVATIVE OF ANY FUNCTION F(X) WHICH YNU GIVE
IT FOR ANY VALUE YOU ASSIGN TO THE INDEPENDENT
VARTABLE X, PROVIDED THE FUNCTION HAS A DERIVATIVE
FOR THAT X. ’

FOk EACH X YOU WILL GET AS OUTPUT THE VALUES OF X
AND F(X), AS WELL AS A SET OF APPROXIMATIONS TO
F*'(X) FOR H= +1ls =els .01, =-.01, 881, -.001,
30301, AND -.4001. :

WwHAT IS X?0

H ' APPROXIMATION TO F'(X)
. 1.85171
-1 .951624
.91 1.00501
-.01 .995028
261 1.0004
-.001 .999212
0001 .998974
-.0001 1.00817
X = @ Y = 1

WHAT IS Xx?1

H APPROXIMATION TO F*'(X)
el 2.85R84
-l 2.58678
A1l 2.73194
-.a1 2.70472
201 2.7194
-.001 2.71702
ARG 2.7132
-.A001 2.71797
x = 1 Y = 2.71828

WHAT IS Xx?
DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

’ DESCAL
TITLE: DESK CALCULATOR SUBROUTINE 36674
DESCRIPTION: This routine simulates a desk calculator. It is designed to be appended

to an interactive program to give the user the ability to calculate needed
values in "direct mode", then return to the interactive program and con-
tinue. Access to the subroutine is generally performed through a modifi-
cation of INPUT statements.

INSTRUCTIONS: The program requests the user to input: one number for unary operations,

: two numbers for binary operations, and a three-letter mnemonic code for
the operation (e.g., SQR for square root). Return to the main program is
achieved with the code EXT for Exit.

See REFLEC (HP 36672) as an example of appending DESCAL to an existing
program.

DESCAL may be used alone, or added to a program. DESCAL is written as a
subroutine beginning at line 9000 and ending at line 9414. It also includes
line 9999 END. Total size is 7000 words.
To run DESCAL as a separate program, type:

GET- DESCAL

1 GOSUB 9000

2 STOP

RUN

To add DESCAL to an existing program, load your program as you would
normally, then make these changes:

a) No line number in your program can be 9000 or greater. Renumber
if necessary.

b) The END statement in your program should be changed to STOP.

¢) Provide access to DESCAL at the appropriate point(s) in your
program by inserting GOSUB 9000 instructions {e.g., new lines).

continued on following page

SPECIAL

CONSIDERATIONS: This program was written to be used with some of the Project Solo
Computer Topics , a group of units in the Hewlett Packard Curriculum
Series.
Uses string variables X$(3) and 2$(60), dimensioned in the subroutine.

ACKNOWLEDGEMENTS: People's Computer Company

Menlo Park, California

August 1976
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INSTRUCTIONS continued
Suppose your program contains an interaction like:
100 PRINT “GIVE ME YOUR ANSWER"
110 INPUT A
120 (program continues here)
You could modify this interaction as follows:
100 PRINT "GIVE ME YOUR ANSWER, OR" TYPE 9000 FOR DESCAL."
110 INPUT A
112 IF A#¥9000 THEN 120
114 GOSuUB 9000
116 GO 70 100

120 (program continues here)

NOTE: 9000 is used as the "flag" in line 112. Any number which is unlike the true answer may be used
instead.

d) DESCAL uses the following variables:
Numeric: 20, 21, Z2
Subscripted: none
String: X$(3), Z$(60)  (Dimensions specified in line 9001)
You should avoid using any of these variable names anywhere else in your program.
When these four modifications have been compieted, type

APPEND- DESCAL

RUN

Functions available
Function Abbreviation Result
Exit EXT [return]
Clear CLR 21=22=0
Exchange EXC 21672
Addition ADD 21=21+22
Subtraction ‘ SUB 21=21-22
Multiplication MUL 21=21*12
Division DIV 21=11/12
Power POW 21=21+22
Hypotenuse of a right triangle HYP ’ 21=SQR(Z1*21+22*72)
Reciprocal RCP =1/
Negative NEG 21=-201
Exponentiation EXP L1=e+Z1
Logarithm (natural) LOG 21=Ln(Z1)
Square root SQR 21=SQR(Z1)
Sine ’ SIN 21=SIN(Z1)
Cosine cos 21=C0S(21)
Tangent TAN Z1=TAN(Z1)
Arctangent ATN 21=ATN(ZY)
Radians to degrees RTD 71=71%57.2958
Degrees to radians DTR 21=21/57.2958

a) To select a function, type the abbreviation of the function.
b) In the Result column above, "=" means "is replaced by".

¢) 21 is the "1st number," and also accumulates the answer.
2 is the "2nd number."

August1976



RUN

PRINT "MAIN PROGRAM BEGINS."

1

2 GOsSuUB 92322 .

3 PRINT "MAIN PROGRAM ENDS."
4 STOP

RUN

DESCAL

"MAIN PROGRAM BEGINS.
CALCULATOR MODE.
CLEARED TO ZERO

1ST NUMBER?3
FUNCTION?ADD

2ND NUMBER?5¢

ADD= 53

FUNCTION?MUL
2ND NUMBER?2
ML= 126

FUNCTION?CLR
CLEARED TO ZERO
1ST NUMBER?144
FUNCTION?SQR
SQRk= 12

FUNCTION?DIV
2ND NUMBER?3
DIv= 4

FUNCTION?DIV

2ND NUMBER?0

DIVISION BY ZERO 1S UNDEFINED.
DIV= 4

FUNCTION?SIN
SIN=-.756883

FUNCTION?SAQR
SQR OF NEGATIVE NUMBER IS UNDEFINED.
SQR=-.756823

FUNCTION?EXC
2ND NUMBER?12
EXC= 12

FUNCTION?NEG
NEG=-12

FUNCTION?EXT
EXIT.
MAIN PROGRAM ENDS.

DONE

DESCAL, Page 3
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DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

MATHEMATICS (EDUCATION) (801}

CONTRIBUTED PROGRAM BASIC

DIFFEO

AT IN SOLUTION OF LINEAR FIRST-ORDER DIFFERENTTAL 36159
FQUATIONS :

M.is progran solves a set of linear first-order differential equations
izing the Runge-Kutta-Gill Algorithm.

inctructions and a sample run are included within the program.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Differential equations and engineering courses.

Student Background Required: General knowledge of differential equations.

Intended as a general purpuse progran.

Anthony (. Baxter

ACKNOWLEDGEMENTS:

University of Virginia
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RUN

RUN
DIFFEQ

FOURTH ORDER RUNGE-KUTTA-GILL INTEGRATION ALGORI THM
THE FOLLOWING INFORMATION MUST BE SPECIFIED:
99008 DATA T1,T2,N,H,NP
WHERE T1=INITIAL TIME

T2=FINAL TIME

N =NUMBER OF DIFFERENTIAL EQUATIONS

H =INTEGRATION STEP SIZE

NP=NUMBER OF CALCULATIONS BETWEEN PRINTINGS

(PRINTING AT1T1,T1+NP*H, T1+2%NP%H,¢0.,T2)
© 9901 DATA <INITIAL CONDITIONS>
(IE+s X(T1l) FOR 1ST. EQUATION,
X(T1) FOR THE 2ND. EQUATION,
ETC.) .
THE EQUATIONS WILL BE ENTERED AS FOLLOWS:
8980 LET D(1)=FUNCTION OF (X(1),X(2)seee, X(N=1),X(N),T)
8901 LET D(2)«FUNCTION OF (X(1),X(2)s0eesX(N-1),X(N),T)
89"‘ v e 0e0e ceev e o0 0000 00ccc st R0RRsPOOES
89-~ LET D(N)=FUNCTION OF (X(1),X(2)5¢¢¢,X(N-1),X(N),T)
WHERE X(1)=SOLUTION TO D(1)> AT TIME T,
X(2)=SOLUTION TO D¢2) AT TIME T,
ETC.

FOR EXAMPLE TO SOLVE: X‘w2/Y
Y'm=-1/X
XC1)=Y(1)=]
ON THE INTERVAL (1,3) WITH STEP SIZE .062S
WE NEED ONLY SPECIFY THE FOLLOWING:
1. SPECIFY THE EQUATIONS
8900 LET D(1)=2/X(2)
8901 LET D(2)=-1/X(1)
2+ INTERVAL, ¢ EQUATIONS, STEP SIZE, AND PRINTING INSTRUCTIONS
99008 DATA 1,3, 2, +8625, 8
3+ INITIAL CONDITIONS
9901 DATA 1, 1|

DONE

8960 LET D(1)=2/X(2)
89@1 LET D(2)=-]1/X(1)
99082 DATA 1,3,2,.0625,8
9981 DATA 1,1

RUN

DIFFEQ

FOURTH ORDER RUNGE-KUTTA-GILL INTEGRATION ALGORI THM

SOLUTION ON THE INTERVAL: 1 3 STEP SIZE:s .0625
SOLUTION TO BE PRINTED EVERY .S UNITS
TIME EQUATION? | EQUATION: 2

1 1 1

15 2.25 «666667

2 4 5

2.5 6.25 4

3 9. «333333

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

DIMIS
X-Y AXIS SEGMENT PROGRAM 36277

This program finds the distance, midpoint, and slope of a line on the
coordinate X-Y axis. The line is determined by the two endpoints, Pl

and P2. The program is useful to users who do not want their answers

in decimal form. Fractions are left as fractions but are reduced to
lowest terms. Square roots are left as square roots but are rationalized
as far as possible.

Run the program and input the coordinates of the two endpoints on the
X-Y axis. After solving a problem it will ask for another.

The Aardvarkand Company Writing Team has designed programs to take up
an absolute minimum of computer storage and perform a maximum purpose.
The team encourages people to send good programs to Aardvark. As a
slight encouragement, the team will give anyone who sends a program
which is accepted a free "subscription" to the program handbook, and
include the contributor as a member of the writing team.

John C. Ridges

Aardvark and Company

2130 Bell Court

Lakewood, Colorado 80215
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RUN

RUN
DIMIS

INPUT P1(X1,Y1) AND P2(X2,Y2)?1,8,1,25
THE DISTANCE IS 25

THE MIDPOINT IS P(+1,425/2)

THE SLOPE IS UNDEFINED

INPUT P1(X1,Y1) AND P2(X2,Y2)?0,8,3,4
THE DISTANCE IS S

THE MIDPOINT IS P(+3/2,+2)

THE SLOPE 1S +4/3

INPUT P1(X1,Y1) AND P2(X2,Y2)728,4,93,2
THE DISTANCE IS SQR(4229)

THE MIDPOINT 1S P(+12}1/2,+3)

THE SLOPE 1S -2/65

INPUT P1(X1,Y1) AND P2(X2,Y2)?6,3,2,1
THE DISTANCE IS 2%SQR(5)

THE MIDPOINT IS P(+4,+2)

THE SLOPE IS +1/2

INPUT P1(X1,Y1) AND P2(X2,Y2)?
DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E’h‘%\iii][‘::

. DRILL
TITLE: SUPER DRILL IN ARITHMETIC FACTS . 36129

DESCRIPTION: DRILL provides students 30 seconds of drill in the so-calied
arithmetic facts. The student initiates the drill in addition,
subtraction, multiplication, or division. DRILL scores each
response and tallies his total number correct. DRILL then loops
and provides students with the option to practice some more.

Since the machine provides a limited response time, the students
are encouraged in both speed and accuracy.

A1l problems -resolve to positive whole numbers between @ and 2.

INSTRUCTIONS: The student is able to choose his area of drill. Inasmuch as the
machine recognizes only the first letter of his response to this
choice, "ADDITION," "ADD," or simply "A" are equivalent.

The teacher may alter the time-out factor--the number of seconds
allotted by the machine before continuing to the next problem--
--by changing line 9 to some other value for Z. DRILL is initially
set for 5 seconds.

SPECIAL FOR INSTRUCTIONAL PURPOSES:
CONSIDERATIONS: Suitable Courses: General Math, Arithmetic

Student Backaround: 1) to supplement the CAI Drill & Practice Program
2) to supplement typical high school general math class
3) to supplement any elementary school class

ACKNOWLEDGEMENTS: | Tim Aaronson
Woodrow Wilson High School/San Francisco
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RUN

RUN
DRILL

DO You WANT DRILL IN ADDITION,SUBTRACTION.

MULTIPLICATION, OR DIVISION (TYPE WHAT YOU WANT)?SUBTRACTIN
11 -
17 -

- s
0o -
[ T )

-
» -]
] [ I I A |

-
w
LI I I

-3
]
V= WLOLARW—=MOBNNLWDLD~ROV—WIEOPDINW®YO

Qa0 aAOXO0O000O000
-}
]
[ 2 B DO B BN DO B BN BN BN DNN BN BN B B B B BN BN R BN B RN BN BN AN
LRANUNDNNAIWERR==BNOONRNPLONNPO~ON

-}
[ T B B B I |

6
15
YOU GOT 27 CORRECT AND | WRONG IN 38 SECONDS OF SUPERDRILL

DO YOU WANT MORE?YES
DO YOU VWANT DRILL IN ADDITION,SUBTRACTION,
MULTIPLICATION, OR DIVISION (TYPE WHAT YOU VWANT)?DUB
C 24 = 8
c 36
c 18
54
8
9
3
6
10
49
C 16

aaaoaa
AN~ OO &EW

NNNNNNNNNANN

9
9
X
1

i

3
3
5
X
2
c

YOU GOT 9 CORRECT AND 2 WRONG IN 3@ SECONDS OF SUPERDRILL
DO YOU WANT MORE?YES

DO YOU WANT DRILL IN ADDITION,SUBTRACTION,
MULTIPLICATION, OR DIVISION (TYPE WHAT YOU WANT)?M
X -3

= 2

= 12X

=6

]

i

63X

24

4

7

[]

39 .

72 -

XOO [y X <]

VR == NWI=® =~
MM XX XXX KKK NN
RULUIBAINVNRORIPNO N —
L I B B B B AN

[+ NeNeNeNsNs]

YOU GOT 18 CORRECT AND 3 WRONG IN 3@ SECONDS OF SUPERDRILL
DO YOU WANT MORE?P

Qotolo..0..0-00;0.0.00.00000oo.'on-oooto-o'-ouooooo-ocLATER: MAN

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

EXTEND

“INFINITE" PRECISION MATH UTILITY PROGRAM 36253

This program does division, exponentiation, finds factorials, and finds
prime factors with complete accuracy.

Run the program. The instructions are self explanatory.

This program can be used on a 2000B system by reducing matrix A to
1800 elements and changing line 1040 to:
1040  L=J1=1800

The Aardvark and Company Writing Team has designed programs to take up an
absolute minimum of computer storage and perform a maximum purpose. The

- team encourages people to send good programs to Aardvark. As a slight

encouragement, the team will given anyone who sends a program which is
accepted a free "subscription” to the program handbook, and include the
contributor as a member of the writing team.

Aardvark and Company
2130 Bell Court
Lakewood, Colorado 80215
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RUN

RUN
EXTEND

THE FOLLOWING INSTRUCTIONS CAN BE USED:
FACTORIAL

DIVIDE

FACTOR

EXPONENTIATE

STOP

WHAT IS YOUR INSTRUCTION?FACTORIAL
INPUT .FROM, TO AND STEP?1,100.,25
25 FACTORIAL = 15,511,210,0843,330,985,984,000,000

S0 FACTORIAL = 30,414,093,201,713,378,043,612,688,166,064,768,844,377
2541,568,960.,512,000,000,000.,320 A

75 FACTORIAL = 24,809,1408,811,395,398,091,946,477,116,594,833,6606,926
+243,886,570,122,837,795,894,512,655,842,677,572,867,4089,443,815,424,0200
»900,200.,200,200,0202

108 FACTORIAL = 93,326.,215,443,944,152,681,699,238,856,266,7080,498,715
+968,264,381,621,468,592,963,895,217,599,993,229,915,608,941,463,976,156
+518,286,253,697,920.,827,223,758,251,185,210,916,864,200,0900,000,000,000
+0002,200.,000
WHAT 1S YOUR INSTRUCTION?DIVIDE
INPUT A/3211.,7
HOW MANY DIGIT ACCURACY (MIN. OF ! 1?7130

11 /17 = 1.5714285714285714285714285714285714285714285714285714285
71428571428571428571428571428571428571428571

WHAT IS YOUR INSTRUCTION?FACTOR
INPUT NUMBER TO BE FACTORED? 1234567890
2 x 3 x 3 * 5 * 3607 x 3883
WHAT 1S5 YOUR INSTRUCTION?EXPONENTIATE
INPUT THE BASE & EXPONENT?2,24
2 124 = 16,777,216
WHAT IS YQUR INSTRUCTION?STOPRP

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

FUNDTH
COMPUTER-AUGMENTED CALCULUS TOPICS . ‘ 36664

This program uses the trapezoid method to compute approximations to the
definite integral of a specified function, and compares the approximation
to g(B)-g(A), where

A is the lower bound
B is the upper bound
g(X) is a primitive of f(X), the specified function.

f(X) and g(X) must be specified as lines 300 and 500 respectively.

During the program run, the user is asked to input A, B, and the number of
approximating trapezoids.

When the program has printed the result, the user may select option 1, 2,
or 3, which represent:

1. Change the number of approximating trapezoids.
2. Change-the values of A and B.
3. Terminate the prograt.

This program is one of 7 which accompany the Project Solo Module "Computer-
Augmented Calculus Topics” of the Hewlett Packard Curriculum Series.

f(X) must be supplied as Tine 300 as follows:

300 LET Y=f(X)
Similarly, g{(X) must be supplied as line 500
500 LET Z=g(X)

before the program is run.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, Coliege); Elem. Computer Science

Student Background Required: Calculus (can be concurrent), BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.
Luzmerzer Lzlilu Trovcs

TToLet L. Liurt

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh
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RUN

323 LET Ys=sSINCX)
S@8 LET Z=-C0S(X)
RUN

FUNDTH

THIS PROGRAM COMPUTES APPROXIMATIONS TO THE DEFINITE
INTEGRAL OF THE FUNCTION YaF(X) WHICH YOU SUPPLIED ON
LINE 382, OVER THE INTERVAL (A,B), AND COMPARES THE
APPROXIMATION TO G(B)-G(A), WHERE Z=G(X) IS A
PRIMITIVE OF F(X) SUPPLJED BY YOU ON LINE 53d.

WHAT 1S A?-3.14159 ‘
WHAT 1S B?0
HOW MANY SUBINTERVALS ON (A,Bl?64

NTERVAL (-3.14159 , @ J. 64 TRAPEZOIDS.
APPROXIMATION TO INTEGRAL 1S »xxsxx%-]1.9996 SEEEEEN
G(B)-GC(A) = ~1. L K = -2, .

TYPE THE CODE?!
HOW MANY SUBINTERVALS ON [A,B1?256

INTERVAL (-3.14159 . @ l. 256 TRAPEZOIDS.
APPROXIMATION TO INTEGRAL IS *ssxx%%-1,99997 LAl L L

G(B)~G(A) = -]. - | = =2, X .

TYPE THE CODE?2

WHAT 1S A?-3.14159

VHAT 1S B?3.14159

HOW MANY SUBINTERVALS ON (A,B1?64

INTERVAL (-3.14159 . 3.14159 J. 64 TRAPEZOIDS.
APPROXIMATION TO INTEGRAL IS ###s3$4-2,57787E-86  sss*xs»x»

G(B)-G(A) = . = 1l = g .

TYPE THE CODE?3

DONE

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

GAME
TITLE: CLASSIC MATRIX OF GAME THEORY _ 36265
DESCRIPTION: This program accepts as input an n x m matrix, and checks for a minimax

solution to the game. If mo solution exists it then generates a mixed
strategy using linear programming. The game is then played with the
computer having columns and paying the value of the chosen matrix element.

INSTRUCTIONS: The first inputs concern the game matrix - how many rows are there in the
matrix followed by how many columns. Then enter the matrix row by row. If
the value of the game is positive, it will be subtracted from each of your
winnings, and added to the computers'. If it is negative, the player has

five seconds after the matrix is printed to type in CAESAR. This action
insures that the value of the game,(which is negative) will be subtracted

from the players winnings and added to the computers' winnings. The player is
now asked how many times he wants to play. For each play he is asked which
row he wants to play.

SPECIAL - R : :
CONSIDERATIONS: The game matrix can be of dimensions up to 20 by 20.
ACKNOWLEDGEMENTS: Phillip Short

Burnsville Senior High School



GAME, Page 2

RUN

RUN
GAME

THIS PROGRAM PLAYS THE CLASSIC MATRIX GAME. SEE S. VAJDA
AN INTRODUCTION TO LINEAR PROGRAMMING AND THE THEORY OF GAMES
OR ANY BOOK ON FINITE MATHEMATICS FOk A DESCRIPTION.

INPUT NUMBER OF YOUR STRATEGIES?4
AND THE NUMBE~ OF MINE?4

INPUT THE GAME MATKIX ROW BY ROW, YOU HAVE KOW STRATEGIES.,

AND RECEIVE PAYOFFS?-1,6,-6,1
??1:3;‘2’1

?2?27,7575-15

??1131'5316

HERE IS A COPY OF THE GAME MATRIX.

-1 6 -6

1 i 3 -2

7 7 7

1 3 -5
YOU PAY ME .860466 FOR EACH PLAY.

HOW MANY TIMES WILL WE PLAY THE GAME?6

WHAT ROW DO YOU PLAY?4

I CHOSE Ccorumn 3 .

PAY=-OFF 1S -5 .

MY NET GAIN IS 5.860847 UNITS.

YOU HAVE A TOTAL OF -5.86847 POINTS,
1 HAVE S5.86047 POINTS."

WHAT ROW DO YOU PLAY?3

1 CHOSE COLUMN 3 .

PAY=-0FF 1S 7 .

YOUR NET GAIN IS 6.13953 UNITS.

YOU HAVE A TOTAL OF .279068 POINTS,
I HAVE -.279068 POINTS.

WHAT ~QW DO YOU PLAY?4

1 CHOSE COLUMN 3 .

PAY-0FF IS =5 .

MY NET GAIN IS5 5.86047 UNITS.

YOU HAVE A TOTAL OF -5.5814 POINTS,

I HAVE 5.5814 POINTS.

WHAT ROW DO YOU PLAY?2

I CHOSE COLUMN 4 .

-15

16



PAY-OFF IS 1 . o

YOUR NET GAIN IS .139534 UNITS.
YOU HAVE A TOTAL OF -5.44186 POINTS,
1 HAVE 5.44186 POINTS.

WHAT ROW DO YOU PLAY?4

1 CHOSE COLUMN 3 .

PAY-OFF 1S -5 .

MY NET GAIN IS S5.86047 UNITS.

YOU HAVE A TOTAL OF -11.3023 POINTS,
I HAVE 11.3023 POINTS.

WHAT ROW DO YOU PLAY?4

1 CHOSE COLUMN 4 .

PAY-OFF IS 16 .

YOUR NET GAIN IS 15.1395 UNITS.

YOU HAVE A TOTAL OF 3.8372 POINTS.,
I HAVE -3.8372 POINTS.

ok ok 3 ok 2k ok ol ok e 3 S e ke ok ok sk ok ke o ok ke 3k ok o e ke 3 o ol ok ok ok ok sk ok ok ok ok ok ak ok ok ok o ak ok Xk

YOU WIN BY A TOTAL OF 3.&372 TO -3.8372
GOOD GOING. .«

DONE

GAME, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;d‘!LEE;][‘::

GRAPH!
COMPUTER-AUGMENTED CALCULUS TOPICS 36665

This program is designed-to provide information to the student about
functions. The program prints values of f{X), d{f(x)), and d'(f(x)), given
f(X) and X. The student should graph the values and attempt to discover
what the nature of f(X) is. . :
The program contains five different functions, on lines

220, 390, 490, 580, and 680

A1l functions are in the form Y=f(X).

The user is asked to select one ot the five functions by typing 100, 200,
300, 400 or 500, and then entering a value for X.

The proaram provides five opportunities to see the values of the function,
the first derivative, and the second derivative for input values of X.
After five values of X have been evaluated, the program asks the user to
type ! or 2, representing:

1. Enough information has been obtained.

2. Not enough information has been obtained; let me try 5 more
values of X.

If optica 1 s selected, the program will begin again at the beginning.

This prugram is one of / which accompany tne Project Solo Module "Computer-
Augmented Calculus Topics” of the Hewlett Packard Curriculum Series.

To change the functions, retype lines 220, 390, 490, 580, and/or 680.
Functions are in the form LET Y=f(X)

FOR .INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Se.ondary, College); Elem. Computer Science

Student Background Required: Calculus {can be concurrent); BASIC

The curricuium material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press :

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh
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RUN

RUN
GRAPHI

PLEASE TYPE THE CODE NUMBER (123,

2232

’

322, 49232,

OF THE FUNCTION THAT YOU WANT TO WORK WITH.

FUNCTION?122

TYPE A VALUE FOR X.
?-2

X = -2 Y = 4
TYPE A VALUE FOR X.
?-1

X = -1 Yy = 1
TYPE A VALUE FO0R X.
?2

X = 3 Y = ]
TYPE A VALUE FOR X.
21

X = 1 Y = 1
TYPE A VALUE FOR X.
72

X = 2 Y = 4

TYPE 1; FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(182, 288, 308. 488, OR 52@). TO STOP THE PROGRAM,
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?432 )

TYPE A VALUE FOR X

7-12

X = -1 Y = +544022 Dl = -.839872 D2 =
TYPE A VALUE FOR X

7-2.5

X = -2.5 Y = -.598472 Dl = -.831144
TYPE A VALUE FOR X

28

Xx= 8 Y= 2 DI = 1. D2 = 2
TYPE A VALUE FOR X

72.5 ‘

X a 2.5 Y = .598472 Dl = -.821144
TYPE A VALUE FOR X

718

X = 18 Y = -.544022 Dl = -.839871 D2 =
IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION,
TYPE 1J FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(122, 202, 302, 423, OR 538). TO STOP THE PROGRAM,
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?

DONE

August 1976

DI = -4
Dl = -2
Dl = 3
Dl = 2
DI = 4

D2

D2

D2

D2

D2 =
IF YOU HAVE ENOUGK INFORMATION ABOUT THIS FUNCTION,

2

5232)

-+544022

D2 =

D2 =

598472

‘0598472

544222



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PFZO(;RI\M ]E‘h[‘k!i;][‘::

GRAPH)
COMPUTER-AUGMENTED CALCULUS TOPICS . 36665

This program is designed to provide information to the student about
functions. The program prints values of f(X), d(f(x)), and d'(f(x)), given
f(X) and X. The student should graph the values and attempt to discover
what the nature of f(X) is.
The program contains five different functions, on lines

220, 390, 490, 580, and 680

A1l functions are in the form Y=f(X).

The user is asked to select one of the five functions by typing 100, 200,
300, 400 or 500, and then entering a value for X.

The program provides five opportunities to see the values of the function,
the first derivative, and the second derivative for input values of X.
After five values of X have been evaluated, the program asks the user to
type 1 or 2, representing:

1. Enough information has been obtained.

2. Not enough information has been obtained; let me try 5 more
values of X.

If option 1 is selected, the program will begin again at the beginning.

This program is one of 7 which accompany the Project Solo Module "Computer-
Augmented Calculus Topics" of the Hewlett Packard Curriculum Series.

To change the functions, retype lines 220, 390, 490, 580, and/or 680.
Functions are in the form LET Y=f(X).

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science

Student Background Required: Calculus (can'be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:
HP Computer Curriculum Project

11000 Wolfe Road
Cupertino California 95014

Project Solo
University of Pittsburgh
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RUN

RUN
GRAPHI

PLEASE TYPE THE CODE NUMBER (183, 203, 328, 4232, 522)
OF THE FUNCTION THAT YOU WANT TO WORK WITH.
FUNCTION?122

TYPE A VALUE FOR X.

?2-2 . v

X = -2 Y= 4 DI = -4 D2 2

TYPE A VALUE FOR X.

?2-1 :

X 2 =1 Y= 1 DI = -2 D2 2

TYPE A VALUE FOR X.

22

X = 8 Y= @ DI 2 D2 2

TYPE A VALUE FOR X.

71

X s 1 Y= 1 Dl 2 D2 2

TYPE A VALUE FOR X.

72

X = 2 Y= a DI = 4 D2 = 2

IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION,
TYPE 15 FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(1223, 200, 303, 428, OR S5S0@).
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?402
TYPE A VALUE FOR X
?7-12

X = -1@ Y = .544022 D1
TYPE A VALUE FOR X

?7-2.5

X = =2,5 Y = -.598472
TYPE A VALUE FOR X

79

X = @2 Y = 3 Dl = 1.
TYPE A VALUE FQOR X

72.5

X = 2.5 Y = .598472
TYPE A VALUE FOR X

718

X = 10 Y = -.544022 D1

IF YOU HAVE ENQUGH INFORMATION ABOUT THIS FUNCTION.

TYPE 1J FOR MORE INFORMATION.,

21

TO STOP THE PROGRAM.

-+839872 D2 =

Dl = -,881144

D2 = 2
Dl = -.821144
-.83987! D2 =

TYPE 2

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(193, 200, 303, 428, OR 532).
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?
DONE

TO STOP THE PROGRAM.,

-+544022

D2 =

D2 =

«598472

-+.598472

544022



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E’ul!t!ii][‘::

: GRAPH2
COMPUTER-AUGMENTED CALCULUS TOPICS 36666

This program is designed to provide information to students about functions.
For a selected f(X) and input value of X, the program prints the values of
the first and second derivatives of f(X). The student should graph the
values and attempt to discover what f(X) is.

The program contains five different functions, on lines 220, 390, 490,
580 and 680. A1l functions are in the form Y=f(X).

" The user is asked to select one of the five functions by typing 100, 200,

300, 400, or 500.

Then the program asks for a value for X, and the user has 5 opportunities
to input values of X, and obtain the values of the first and second deriv-
ative of the unknown f{X). After five values of X have been evaluated,
the program asks for an input of 1 or 2, representing:

1. Enough information has been obtained.
2. Not enough information has been obtained; let me try 5 more
values of X.

If option 1 is selected, another function may be selected.

This program is one of 7 which accompany the Project Solo Module "Computer-
Augmented Calculus Topics" of the Hewlett Packard Curriculum Series.

To change the functions, retype lines 220, 390, 490, 580, and/or 680.
Functions are in the form LET Y=f(X).

FOR INSTRUCTIONAL PURPOSES

Suitable Courses: Mathematics (Secondary, College); Elem. Computer Science

Student Background Required: Calculus (can be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculds Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh
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RUN

RUN .
GRAPH2

PLEASE TYPE THE CODE NUMBER (123, 28@., 302, 420, 508)
OF THE FUNCTION THAT YOU WANT TO WORK WITH.

FUNCTION?220
TYPE A VALUE FOR X.

?-1

X = -1 DI = -6 D2 = 2
TYPE A VALUE FOR X.

?0

X= @ Dl =-a D2 = 2
TYPE A VALUE FOR X

21

X = 1 Dt = -2 D2 = 2
TYPE A VALUE FOR X.

?5

X = & DI = 6 D2 = 2
TYPE A VALUE FOR X.

122

X = 1020 Dl = 196 D2 = 2

IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION.,
TYPE 13 FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(120, 200, 300, 4323, OR 5@0). TO STOP THE PROGRAM.,
PRESS CTRL/C., THEN PRESS RETURN.

FUNCTION?3020

TYPE A VALUE FOR X.

7-1

X = -] Dl = .367879 D2 = .,367879
TYPE A VALUE FOR X. )

8 -

X = @ DI = 1 D2 = 1

TYPE A VALUE FOR X.

71

X = 1 DI = 2.71828 D2 = 2.71828
TYPE A VALUE FOR X.

?7-1@

X = -10 Dl = 4.53999E-8S D2 = 4.53999E-85
TYPE A VALUE FOR X.

210

X = 1@ DI = 22826.5 D2 = 22826.5

IF YOU HAVE ENOUGH INFORMATION ABOUT TH!S FUNCTION.,
TYPE 13 FOR MORE INFORMATION, TYPE 2

71

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(120, 220, 308, 4202. OR 580). TO STOP THE PROGRAM,
PRESS CTRL/C., THEN PRESS RETURN.

FUNCTION?

DONE

August 1976



TITLE:

DESCRIPTION: -

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

‘MATHEMATICS (EDUCATION) (801)

CF)FJT'R IBUTED PROGRAM ][i“gi.si;][‘::

INTEGR
COMPUTER-AUGMENTED CALCULUS TOPICS i 36667

0

This program computes an approximation to the definite integral of a
function over a supplied interval on the X-axis, using the trapezoidal
method of approximation.

The desired function is supplied as program line 250, in the form
250 LET Y=f(X)

During the run, the user is asked to input A and B, which are the lower
and upper bounds of the desired interval on the X-axis.

The program then asks the number of approximating trapezoids (N must be
greater than §).

When the program has printed the resulting approximation, the user is
asked to select option 1, 2, or 3 which represent:

Change the number of approximating trapezoids.

1.
2. Change A and B.
3. Terminate the program.

This program is one of 7 which accompany the Project Solo Module "Computer-
Augmented Calculus Topics" of the Hewlett Packard Curriculum Series.

To change the function, line 250 must be retyped before running the program.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Mathematics (Secondary, College): Elem. Computer Science

Student Background Required: Calculus (can be concurrent); BASIC

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5611 Computer-Augmented Calculus Topics
HP 5951-5612 Classroom Set (30 books)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh
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RUN

25¢ LET YaXr2-2sX
RUN

INTEGR

THIS PROGRAM COMPUTES APPROXIMATIONS TO THE
DEFINITE INTEGRAL OF THE FUNCTION WHICH YOU
SUPPLIED ON LINE 258, OVER AN INTERVAL (A,B).
NOW TYPE A VALUE FOR A?1

TYPE A VALUE OF B?3
HOW' MANY SUBINTERVALS DO YQU WANT (A,B) DIVIDED INTO?16

THE INTERVAL IS (I » 3 l.

THE NUMBER OF APPROXIMATING TRAPEZOIDS IS 16

THE APPROXIMATION IS 'ssxxxx ,671875 EERREE

TYPE THE CHANGE CODE?1

HOW MANY SUBINTERVALS DO YOU WANT (A.B) DIVIDED INT0?256
THE INTERVAL IS ( 1! . 3 J.

THE NUMBER OF APPROXIMATING TRAPEZOIDS 1S 256

THE APPROXIMATION IS #s»x»s .666687 bt dd

TYPE THE CHANGE CODE?2

NOW TYPE A VALUE FOR A?-2

TYPE A VALUE OF B?2 ’
HOW MANY SUBINTERVALS DO YOU WANT (A.,B) DIVIDED INT0?32

THE INTERVAL 1S (-2 , 2 ).

THE NUMBER OF APPROXIMATING TRAPEZOIDS IS 32

THE APPROXIMATION IS *sxax% 5,3437S n"aRREE

TYPE THE CHANGE CODE?!

HOW MANY SUBINTERVALS DO YOU WANT [A,B) DIVIDED INTO0?64
THE INTERVAL IS (-2 , 2 l.

THE NUMBER OF APPROXIMATING TRAPEZOIDS IS 64

THE APPROXIMATION IS =*sxxx 5,33594 LEL L L]

TYPE THE CHANGE CODE?3

DONE

August 1976



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

_ LIMSIN
LIMIT OF (SIN X)/X 36622

sin x .
This program demonstrates that the limit of = x , as x approaches 0,
equals 1, provided x is measured in radians. If x is measured in
degrees, the limit equals approximately .017.

OBJECTIVES:
sin x
A. To demonstrate the manner by which the 1imit of x is approached.

B. To show that degree measure does not yield the same solution as
radian measure.

PRELIMINARY PREPARATION:

A. Student - Knowledge of degree vs. radian measure
B. Materials - None
DISCUSSION:

Following the computer type-out, the teacher will use the analytic
method to evaluate the limit. Prior to this discussion, the student
should be reminded of the area formulas for a triangle and for a
sector in terms of the central angle measured in radians. A geometric
diagram should be presented showing the sector lying between two tri-
angles. .o

B

Bere, ir? sin @ ¢ 429 < 4r2un o
Circular Sector with Circumscribed and Lascribed Triangles

The teacher can modify the type-out by inserting: 195 G0 Ty 300.
This decreases the number of lines typed out to the final eleven
appearing on the program "run".

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
LIMSIN

THIS PROGRAM DEMONSTRATES THAT THE LIMIT OF
FCX) = (SIN X)/X, AS X APPROACHES 8, IS EQUAL TO 1,
PROVIDED X IS MEASURED IN RADIANS.

SINCX)
LIMIT ------ = 1
X-->8 x

WHEN X IS IN DEGREES. WHEN X IS IN RADIANS,

X IS F(X) 1S X 1S FCX) 1S
9@ 1.11111E-02 1.5788 < 63662
85 1.17199E-82 1.48353 <671504
80 1.23181E-82 1.39626 +785317
75 .012879 1.309 <737913
70 1.342 42E-082 1.22173 <769149
65 1.39432E-02 1.13446 798887
60 1.44338E-082 1.0472 <826994
55 1.48937E-02 <95993 +853345
se 1.53289E-82 <872664 877823
as 1.57135E-22 < 785398 4980317
40 1.68697E-02 .698131 +920726
s 1.63879E-92 .6108865 +938958
30 1.66667E-082 +523598 +95493
25 1.69847E-02 .436332 <96857
20 .817181 <349066 +979816
15 1.72546E-02 +261799 <988616
10 1+.73648E-@2 +174533 <994931
H 1.74311E-82 8.72664E-82 <998731
1 1.7452 4E-02 1.74533E-82 +9999 49
.9 1.74526E-82 +815708 <999959
.8 1.74527E-082 1.39626E-02 +999968
.7 1.74528E-82 1.22173E-82 +9999175
.6 +017453 «810472 +999982
.S 1.74S31E-02 8.72664£-03 <999987
.4 1.74531E-82 6-98131E-83 +999992
.3 1.74532E-02 5.23598E-03 ©999996
.2 1.74532E-02 3.490866E-03 <999998
ol 1.74533E-082 1.74533E-83 1.

.29 1.74533E-82 1.57079E-83 1.
.08 1.74533E-82 1.39626E-83 1.
.07 1.74533€-02 1.22173E-83 1.
.86 1.74533E-082 1.047208E-83 1
.85 1.74533E-02 8.7266AE-04 1.
.04 1.74533E-02 6.98131E-84 1
.83 1.74533E-82 5.23598E-04 1
.82 1.74533E-82 3.49866E-84 1
.81 1.74533E-82 1+74533E-04 1.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E!;ngbii;:i[‘{:

: LINES
CONVERSATIONAL COMPUTER GENERATED CALCULUS QuUIZ 3670C

Conversational computer generated calculus quiz. Values are random so
the program can be used several times by a student.

Conversational

Babson College
Babson Park, Massachusetts



LINES, Page 2

RUN

RUN
LINES

TYPE ANSWER TO EACH QUESTION,THEN PRESS RETURN KEY.
FRACTIONAL VALUES MUST BE ENTERED IN DECIMAL FORM - ONE
DECIMAL PLACE IS O+K.

GIVEN THE POINTS (-3 s 7 J»AND ¢ 3 s 10 ),
WHAT IS THE SLOPE OF THE LINE PASSING THROUGK THESE PQINTS?.5
CORRECT :
WHAT IS THE SLOPE OF THE STRAIGHT LINE WHOSE EQUATION IS
Y = -1 X + 2 ?2-1
CORRECT ’
WHAT IS THE SLOPE OF THE LINE WHOSE EQUATION IS
é X + -8 Y = -} 2.7
CORRECT
WHAT IS THE Y-INTERCEPT OF THE ABOVE LINE?.1
CORRECT
THE LINE L HAS EQUATION 9 X ¢ -3 Y =-7
WHAT 1S THE VALUE OF X AT WHICH L CROSSES THE X-AXIS?-.7
CORRECT
WHAT IS THE VALUE OF Y AT WHICH L CROSSES THE Y-AX[S?2.3
CORRECT
GIVEN THAT THE POINT P IS ON L AND THAT THE X-COORDINATE
OF P 1S-3 » WHAT 1S THE Y-COORDINATE OF P?-.6

CORRECT ANSWER 1S5-6.7
CONSIDER THE STRAIGHT LINE WHOSE EQUATION IS

Y = 1@ X +« 2 o
WHAT 1S THE SLOPE OF A LINE PASSING THROUGH THE POINT
P ( a4 s 17 ) WHICH 1S PERPENDICULAR TO THE

GIVEN LINE?10
CORRECT ANSWER 1S-.1

YOU HAVE ANSWERED 6 QUESTIONS CORRECTLY OUT OF A TOTAL OF
8 QUESTIONS.

YOU SHOULD PRACTICE A LITTLE MORE. RUN THE PROGRAM AGAIN
EITHER NOW OR AFTER REVIEWING THE MATERIAL.

DONE
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DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

LOGIC
LOGIL ¢ XAMINATION PROGRAMS (LOGIC1,2,3,4,5) 36251

These programs teach the basics of logic. At the end of each program, the
score and percent riaht is printed. The package consists of five programs,
LOGICT, LOGIC2, LOGIC3, LOGIC4, and LOGICS.

Instructions are contained in the program. |

The Aardvark and Company Writing Team has designed programs to take up an
absolute minimum of computer storage and perform a maximum purpose. The
team encourages people to send good programs to Aardvark. As a slight
encouragement, the team will give anyone who sends a program which is
accepted a free "subscription" to the program handbook, and include the
contributor as a member of the writing team. i

Aardvark and Company
2130 Bell Court
Lakewood, Colorado 80215
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RUN

RUN
LOGIC!

IF PAUL PLAYS THEN THE TEAM WINS.

OeKa=-

NOW ASSUME PAUL DOES NOT PLAY.

CAN WE CONCLUDE THE TEAM DOES NOT WIN?NO
CORRECT.

OeKew- :

NOW ASSUME THE TEAM DOES NOT WIN.

CAN WE CONCLUDE PAUL DOES NOT PLAY?YES
CORRECT.

OeKe=-

NOW ASSUME THE TEAM WINS.

CAN WE CONCLUDE PAUL PLAYS?YES
WRONG, THE CONCLUSION IS INVALID.
YOU DENIED THE ANTECEDENT.

OOK.--

NOW ASSUME PAUL PLAYS.

CAN WE CONCLUDE THE TEAM WINS?YES
CORRECT.

IF ABCD IS A SQUARE THEN IT HAS FOUR RIGHT ANGLES.

OeKe=~

NOW ASSUME ABCD IS A SQUARE.

CAN WE CONCLUDE 1T HAS FOUR RIGHT ANGLES?YES
CORRECT.

OeKe--

NOW ASSUME 1T HAS FOUR RIGHT ANGLES.
CAN WE CONCLUDE ABCD IS A SQUARE?NO
CORRECT .

OeKa-=

NOW ASSUME IT MASN'T FOUR RIGHT ANGLES.
CAN WE CONCLUDE ABCD IS NOT A SQUARE?YES
CORRECT .

OcKe=-

NOW ASSUME ABCD IS NOT A SQUARE.

CAN WE CONCLUDE IT HASN'T FOUR RIGHT ANGLES?NO
CORRECT.

IF JOE STUDIES THEN HE PASSES THE COURSE.

O Ke=-

NOW ASSUME HE PASSES THE COURSE.
CaN WE CONCLUDE JOE STUDIES?YES
WRONG, THE CONCLUSION IS INVALID.
YOU DENIED THFE ANTECEDENT.

OeKo=-

NOW ASSUME JOE STUDIES.

CAN WE CONCLUDE HE PASSES THE COUKRSE?YES
COKRECT .

OeKe~=

NOW ASSUME JOE DOESN'T STUDY.

CAN WE CONCLUDE HE FAILS THE COURSE?YES
- WKRONG, THE CONCLUSION IS INVALID.

YOU AFFIRMED THE CONSEQUENT.



OeKoe--

NOW ASSUME HE FAILS THE COURSE.

CAN WE CONCLUDE JOE DOESN'T STUDY?YES
CORRECT.

IF A MAN IS PRESIDENT THEN HE IS AT LEAST 4@2.

OeKe=-

NOW ASSUME HE IS AT LEAST 40.

CAN WE CONCLUDE A MAN IS PRESIDENT?NO
CORRECT.

OsKo--

NOW ASSUME A MAN IS PRESIDENT.

CAN WE CONCLUDE HE 1S AT LEAST 4@?YES
CORRECT.

OeKe--

NOW ASSUME A MAN IS NOT PRESIDENT.

CAN WE CONCLUDE HE IS YOUNGER THAN 4B?N
CORRECT. .

OeKo=~

NOW ASSUME HE IS YOUNGER THAN 40.

CAN WE CONCLUDE A MAN IS NOT PRESIDENT?YES
CORRECT.

IF X AND Y ARE BOTH POSITIVE THEN X#*Y>0.

OOK‘--

NOW ASSUME X AND Y ARE NOT BOTH POSITIVE.
CAN WE CONCLUDE Xs*Y<=B?YES

WRONG, THE CONCLUSION IS INVALID.

YOU AFFIRMED THE CONSEQUENT.

OeKe-=

NOW ASSUME X AND Y ARE BOTH POSITIVE.
CAN WE CONCLUDE X*Y>0?YES

CORRECT .

OOK.--

NOW ASSUME X#*Y>@.

CAN WE CONCLUDE X AND Y ARE BOTH POSITIVE?NO
CORRECT.

OeKe=-
NOW ASSUME X*Y<=0.

CAN WE CONCLUDE X AND Y ARE NOT BOTH POSITIVE?YES

CORRECT .

IF THE WEATHER IS WINDY THEN THE BOAT SINKS.

OeKo =~

NOW ASSUME THE BOAT SINKS.

CAN WE CONCLUDE THE WEATHER IS WINDY?YES
WRONG, THE CONCLUSION IS INVALID.

YOU DENIED THE ANTECEDENT.

OeKe-~

NOW ASSUME THE WEATHER IS WINDY.
CAN WE CONCLUDE THE BOAT SINKS?YES
CORRECT.

OeKe--

NOW ASSUME THE WEATHER IS CALM.
CAN WE CONCLUDE THE BOAT FLOATS?NO
CORRECT.

LOGIC, Page 3
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OeKa=~-

NOW ASSUME THE BOAT FLOATS.

CAN WE CONCLUDE THE WEATHEKR IS CALM?YES
CORKRECT «

IF YOU RUN THIS PROGRAM THEN YOU LEARN SOMETHING.

OeKe=~

NOW ASSUME YOU LEARN SOMETHING.

CAN WE CONCJLUDE YQU RUN THIS PROGRAM?NO
CORRECT.

OOK'-- N

NOW ASSUME YOQU RUN THIS PROGRAM. )
CAN WE CONCLUDE YOU LEARN SOMETHING?YES
CORRECT .

OQK.--

NOW ASSUME YOU LEARN NOTHING.

CAN WE CONCLUDE YQU DON'T RUN THIS PROGRAM?YES
CORRECT .

OsKe=-

NOW ASSUME YOU DON'T RUN THIS PROGRAM.
CAN WE CONCLUDE YOU LEARN NOTHING?NO
CORRECT.

YOU ANSWERED 23 OUT OF 28 QUESTIONS CORRECTLY FOR
FINAL SCORE OF 82 Ze

DONE

IF IT IS A WARM NIGHT OR ! AM OVER MY COLD,
THEN 1 AM GOING TO THE GAME.

O«K. =--- NOW ASSUME 1 AM NOT GOING TO THE GAME.

CAN WE CONCLUDE:

IT IS NOT .A WARM NIGHT OR I AM NOT OVER MY COLD?Y
CORRECT.

IT IS NOT A WARM NIGHT AND I AM NOT OVER MY COLD?
CORRECT.

IF IT IS A WARM NIGHT AND I AM OVER MY COLD.,
THEN I AM GOING TO THE GAME.

O.Ke =--- NOW ASSUME I AM NOT GOING TO THE GAME.

CAN WE CONCLUDE:

IT IS A WARM NIGHT AND I AM NOT OVER MY COLD?N
CORRECT.

IT IS NOT A WARM NIGHT AND | AM OVER MY COLD?N
CORRECT.

IF JOE ATTENDS CLASS OR HE STUDIES DILIGENTLY.
THEN HE PASSES THE COURSE.

O0-K. =--- NOW ASSUME HE FAILS THE COURSE.

A

Y



CAN WE CONCLUDE: ‘
JOE DOES NOT ATTEND CLASS OR HE DOES NOT STUDY DILIGENTLY?Y
CORRECT. )
JOE DOES NOT ATTEND CLASS OR HE STUDIES DILIGENTLY?N
CORRECT.

IF JOE ATTENDS CLASS AND HE STUDIES DILIGENTLY.,
THEN HE PASSES THE COURSE.

O.K. --- NOW ASSUME HE FAILS THE COURSE.

CAN WE CONCLUDE:

JOE ATTENDS CLASS AND HE DOES NOT STUDY DILIGENTLY?N
CORRECT.

JOE DOES NOT ATTEND CLASS AND HE STUDIES DILIGENTLY?N
CORRECT »

IF GLEEBS ARE SEERY OR MODULS ARE TRUNE.
THEN FLORTZ ARE ARTIFERAKE.

O+Ke =-~-- NOW ASSUME FLORTZ ARE NOT ARTIFERAKE.

CAN WE CONCLUDE:
GLEEBS ARE NOT SEERY?N
WRONG --- GO BACK AND STUDY THE NEGATION OF A DISJUNCTION.
GLEEBS ARE NOT SEERY AND MODULS ARE NOT TRUNE?N
WRONG ~--- GO BACK AND STUDY THE NEGATION OF A DISJUNCTION.

IF GLEEBS ARE SEERY AND MODULS ARE TRUNE.,
THEN FLORTZ ARE ARTIFERAKE.

O¢Ke =-- NOW ASSUME FLORTZ ARE NOT ARTIFERAKE.

CAN WE CONCLUDE:

GLEEBS ARE NOT SEERY AND MODULS ARE NOT TRUNE?N
CORRECT.

GLEEBS ARE NOT SEERY AND MODULS ARE TRUNE?N
CORRECT.

IF EDGAR INHERRITS MONEY OR HE INVESTS WISELY.,
THEN HE BECOMES WEALTHY.

O.-K. --- NOW ASSUME HE DOES NOT BECOME WEALTHY.

CAN WE CONCLUDE: .

HE DOES NOT INVEST WISELY?Y
CORRECT. :

EDGAR DOES NOT INHERIT MONEY OR HE DOES NOT INVEST WISELY?Y
CORRECT.

IF EDGAR INHERRITS MONEY AND HE INVESTS WISELY.,
THEN HE BECOMES WEALTMHY.
O.K. --- NOW ASSUME HE DOES NOT BECOME WEALTHY.

CAN WE CONCLUDE?:
EDGAR DOES NOT INHERIT MONEY?N

LOGIC, Page 5
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CORRECT.
EDGAR DOES NOT INHERIT MONEY AND HE INVESTS WISELY?N

CORRECT.

YOU ANSWERED 14 OUT OF 16 QUESTIONS CORRECTLY FOR A
FINAL SCORE OF 87 2.

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;hlgkai;][‘[:

’ PI

TITLE: CALCULATES PI 36623
DESCRIPTION: This program computes the area of a circle and "pi" by using the areas

of inscribed and circumscribed regular polygons.

0BJECTIVES:

As an introduction to the limit process and a method for approximating

Ilp.i n .
INSTRUCTIONS: PRELIMINARY PREPARATION:

A. Student - Students must know how to ca]culzte the area of a circle
and a triangle using the formulas: A = 7R and A = 1/2bh.

B. Materials - Chalkboard, board compass, and straight edge.
DISCUSSION:

Ask students to find the area of a circle without using the formula.
The instructor may suggest to the class to inscribe and/or circum-
scribe an equilateral triangle. Have students compare the area of
their figures to that of the circle. Some students will suggest to
increase the number of sides and the instructor should suggest that
a regular hexagon be used for convenience of drawing. This can be
illustrated on the chalkboard for the class. Another comparison is
made between the areas and then the students will observe that to
obtain any satisfactory results, the number of sides must increase
greatly. At this moment the instructor should introduce this pro-
gram and explain to the class that the program will increase the
number of sides of a regular polygon and compute the area of each
new figure. A table is printed giving the areas of both inscribed
and circumscribed regular polygons and also the number of sides for
each area. The students can readily see that the machine has elimi-
nated the tedious calculations. Now, have the students calculate
the area of the circle using the formula and make a comparison of
results; thus, the students can observe that the areas of the poly-
gons approach the area of the circle.

ACKNOWLEDGEMENTS: Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
P1

AREA OF A CIRCLE USING INSCRIBED AND CIRCUMSCRIBED REGUWLAR POLYGONS.
1111

WHAT IS THE RADIUS OF THE CIRCLE?190

INSCRHBED CIRCUMSCRIBED NUMBER OF INSCRIBED CIRCUMSCRIBED

AREA AREA SIDES 2 ERROR 2 ERROR
129.904 5S19.614 .3 -58+65 65.4
259.807 346. 41 6 -17.3 18.27
3ge. 321.539 12 ~4.51 2.35

HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE
THE AREA OF THIS CIRCLE?1080

313.952 J14.262 180 -.07 «83

WOULD YOU LIKE TO TRY ANOTHER NUMBER OF SIDES (1-YES, ©~N0O)?1
HOW MANY SIDES DO YOU THINKX ARE NEEDED TO APPROXIMATE

THE AREA OF THIS CIRCLE?IES

THAT MANY SIDES IS VALID, BUT NOT NECESSARY FOR A

600D APPROXIMATION. USE 16080 AS THE MAXIMUM NUMBER.

HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE

THE AREA OF THIS CIRCLE?18808

314.159 314.159 10000 e [

WOULD YOU LIKE TO TRY ANOTHER NUMBER OF SIDES (1-YES, ©-NO)?0
WOULD YOU LIKE TO TRY ANOTHER RADIUS (1-YES, 8-NO)>?1

LA L L]

WHAT IS THE RADIUS OF THE CIRCLL?1000080
ANY RADIUS WILL WORK, BUT USE A NUMBER LESS THAN 1826.
WHAT IS THE RADIUS OF THE CIRCLE?999

INSCRMBED CIRCUMSCRIBED NUMBER OF INSCRIBED CIRCUMSCRIBED
AREA AREA SIDES I ERROR 2 ERROR
1.29644E+06 S«18576E+06 3 -58.65 65.4
2.59288E+86 3.45717E+06 [ =17.3 18.27
2.99480E+86 3.20896E+06 12 ~4.51 2.35

HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE
THE AREA OF THIS CIRCLE?10000

3.13531E+86 3.13531E+06 10000 ) ]

WOULD YOU LIXE TO TRY ANOTHER NUMBER OF SIDES (1-YES, ©8-NO)>?0
WOULD YOU LIKE TO TRY ANOTHER RADIUS (1-YES, 8-NO)>?@

L X2 2 1]

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

POLSUB -
POLYNOMIAL SUBTRACTION . ) 36239

This program presents the student with a list-of polynomials of degree one
through four which are to be subtracted in pairs. The student types in the
coefficient of the answer and is then told whether or not he is correct.

At the end of the list he is told what percent he got right.

Directions to the student are included in the program on an optional basis.
The student is asked to subtract polynomial No. 2 from polynomial No. 1.

After each question mark, the coefficients of the answer are typed, starting
with the coefficient of the highest degree term and going in descending order.
If a coefficient is zero, a zero must be typed in for it.

FOR INSTRUCTIONAL PURPOSES

Suitable Courses: Algebra I and as a review in Algebra II

Student Background Required: Familiarity with polynomial subtraction
Application: This program is best used as a drill for makeup with those
students who have difficulty remembering the rules for subtraction of
signed numbers,

Michael Bolduan
Clackamas High School
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RUN

RUN
POLSUB

DO YOU WANT DIRECTIONS?YES

NOW LET'S SUBTRACT SOME POLYNOMIALS. WHEN YOU ARE ASKED FOR
YOUR ANSWER YOU ARE TO SUBTRACT POLYNOMIAL NO. 2 FROM
POLYNOMIAL NO. 1| « AFTER EACH QUESTION MARK YOU ARE TO TYPE IN
THE COEFFICIENTS UF YOUR ANSVER STARTING WITH THE COEFFICIENT
OF THE HIGHEST DEGREE TERM AND GOING IN DESCENDING ORDER.

IF A COEFFICIENT IS ZERO, YOU MUST TYPE IN A ZERO FOR 1IT.
AFTER EACH COEFFICIENT BE SURE TO HIT THE 'RETURN' KEY.
HERE WE GO« GOOD LUCK! - - a

HOW MANY PROBLENMS DO YQU VANT TO TRY?3

HERE ARE THE POLYNOMIALS:

-3 X + 38

41 =X + 2

ANSVER PLEASE.
738 .
730

SORRY,VRONG |
HERE ARE THE POLYNOMIALS:
8 Xt 3 + @ Xt 2 .7 X + 28

34 =Xt 3 + 0 Xy 2 + 8 X + S
ANSWER PLEASE.
?-26 h
2?8
?7
723
RIGHT!
HERE ARE THE POLYNOMIALS:
1 =Xt 2 + 44 X + =9
1 =Xt 2 + 22 #X + 4
ANSWER PLEASE.
20 >
722
?flﬁ
SORRY,WRONG 1

YOU DID 3 SUBTRACTIONS AND GOT ! RIGHT. THIS

IS 33.333% PER CENT CORRECT. ’

I THINK YOU'D BETTER RE-STUDY THE RULES FOR SUBTRACTION
AND THEN TRY? ME AGAIN. I°LL BE VAITING. BYE!

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)
CONTRIBUTED PROGRAM BASIC

2 2 QUADT
QUADT: Nature of Graph of Ax“+Bxy+Cy“+Dx+Ey+F=0 36335

This program determines the nature of the graph of Ax2+Bxy+Cy2+Dx+Ey+F-0,
after the operator inputs the six constants (A, B, C, D, E, F). Limiting
cases, such as point or a line, are separated from the genera1 cases so
that the computer type-out gives the exact nature of the graph.

OBJECTIVE:

To permit exploration of the properties of the second-degree equation.

PRELIMINARY PREPARATION:

A. Student - should have a reasonable knowledge of conic section,
second-degree equations in two unknowns, invariant functions of the
coefficients under transformations, etc.

B. Materials - An overhead projector along with a transparency of the
flow chart would be desirable.

DISCUSSION:

Before running the program, the teacher should discuss the general form
of a second-degree equation in two variables, the functions of the
coefficients used in the program, and the implications of the flow chart.

The discussion of the flow chart for this program enhances the understanding
of the problem.

The type-out serves as a check on students' efforts in identifying
second-degree equations.

Huntington Project .
Polytechnic Institute of Brooklyn



QUADT, page 2

RUN

RUN
QUADT

THIS PROGRAM DETERMINES THE NATURE OF THE GRAPH OF1t
AxX12+4BasXaY+CxY 124D X+ExY+Fud
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

25,8,5,0:08,0
THE GRAPH OF YOUR EQUATION IS A SINGLE POINT.

ANOTHER RUN (1=YES, 28=NO) 3 ?7S,8«=~]
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

252825,0,0,36
THERE 1S NO REAL LOCUS FOR YOUR EQUATION.

ANOTHER RUN (1=YES, @9=NO) 31 2?1
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

10,58-,0,0,0,9
THE GRAPH OF YOUR EQUATION 1S A HYPERBOLA.

ANOTHER RUN (1s=YES, @=NO) & 71
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

215051,8,-16,5-16
THE GRAPH OF YOUR EQUATION IS A CIRCLE.

ANOTHER RUN (1=YES, @=NO) 3 7?1
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

20,0,0,5,-10,6
THE GRAPH OF YOUR EQUATION IS A SINGLE STRAIGHT LINE.

ANOTHER RUN (1sYES, @=NO)> 3 ?1
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

2120,0,650,~4
THE GRAPH OF YOUR EQUATION CONSISTS OF 2 PARALLEL LINES.

ANOTHER RUN (1=YES, @=NO) 1 71

ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

2158+05651,~4
THE GRAPH OF YOUR EQUATION 1S A PARABOLA.

ANOTHER RUN (1=YES, 0=NO) 3 20

DONE



TITLE: \

DESCRIPTION:

3

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)
CONTRIBUTED PROGRAM BASIC

) RATIO
RATIO: Solves Proportions 36336

This program solves a proportion of the type A/B = C/D. A, B, C, or
D can be unknown.

OBJECTIVES:
A. To teach the student(s) the relationships in a proportion.

B. To aid in teaching the solution of proportions.

PRELIMINARY PREPARATION:

A. Student - no particular preparation necessary
B. Materials - see discussion
DISCUSSION:

The student is given the opportunity to see any number of solutions to
proportions. The program then asks a series of questions designed to allow
the student to discover that in a proportion, the product of the means
equals the product of the extremes. The program can be used either with
individual students or with an entire class depending upon the availability
of equipment to display the output. The running time varies, depending
upon the number of proportions you wish to solve. In 10 to 15 minutes, the
program can be run with about 100 proportion problems. Included in this
time is a built-in variable pause for observation of the tabulated results.
Another value of using this program is that the teacher can easily handle
numbers in proportions that heretofore were too difficult.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN
RUN
RATIO

THIS PROGRAM SOLVES FOR THE UNKNOWN IN THE PROPORTION
A/B AS C/D. USE A ZERO AS A DUMMY VALUE FOR THE UNKNOWN.

HOW MANY PROPORTIONS DO YOU WISH TO SOLVE?4
WHAT ARE THE VALUES FOR AsB»C»D?3,4,6,0

3 / 4 AS 6 / 8
WHAT ARE THE VALUES FOR A,B,C,D?1,18,5,50
YOU FORGOT TO INPUT A ZERO FOR YOUR
UNKNOWN. TRY AGAIN.?1,10,8,58

1 /7 10 AS S /7 59

WHAT ARE THE VALUES FOR A»B»C,D?5,15,72.0

S /7 15 AS 72 /7 216
WHAT ARE THE VALUES FOR A,B»C»D?6,8,3,39

[ /7 18 AS 3 /7 39

TAKE A GOOD LOOK AT THE PROPORTIONS. THE TwO MIDDLE
POSITION NUMBERS ARE CALLED THE °'MEANS's THE TWO
END POSITION NUMBERS ARE CALLED THE °‘EXTREMES®.

LOOK AT THE °MEANS®' AND THE 'EXTREMES®' -~ SEE IF

YOU CAN FIND SOME KIND OF RELATIONSHIP BETWEEN THEM.

WHEN YOU THINK YOU HAVE FOUND A RELATIONSHIP BETWEEN

THME °MEANS' AND THE °‘EXTREMES®, TYPE 1| AND NIT THE RETURN KEY.
21

DID YOU SEE THAT IF YOU MULTIPLY THE °MEANS'
AND MULTIPLY THE °'EXTREMES's, THE PRODUCTS ARE EQUAL?

IN THE LAST PROPORTION 78 X 3 EQUALS 6 X 39
CHECK THE OTHERS, TOO. WHEN YOU ARE READY TO CONTINUE,
TYPE 1| AND HIT THE RETURN KEY.

71

IF YOU WISH TO USE THIS PROGRAM AGAIN TYPE 1, IF NOT TYPE @
0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

ROOTS2
QUADRATIC EQUATION SOLVER 36625

This program describes the nature of the roots of a quadratic equation,
and finds the roots whether real or complex.

OBJECTIVES:

A. To familiarize the student with quadratic function.
B. To review and drill exercise... to study the nature of roots.

C. To emphasize that roots of f(x) = 0 are the same as x-intercepts
of f(x) = y.

D. To impress the student with géometric interpretation(s) of the
nature of roots.

E. To provide "lead-in" material for the introduction of further
study of-the real number line, the real cartesian plane, complex
numbers, quadratic inequalities, etc.

PRELIMINARY PREPARATION:

A. Student - The teacher can use the program to introduce the
students to the quadratic formula, to conclude discussion of
the quadratic formula...or both.

B. Materials - None

DISCUSSION:

The program uses the "discriminant" to determine the nature of the
roots of the quadratic equation. Regardless of the nature of the
roots, the student is asked to graph y = F(x), and to compare his
graph with the kind of roots he finds for a specific F(x) = 0. He
should be impressed with the picture; and he should understand
(ultimately) the reasonableness and validity of the analytic methods
presented in class.

Huntington Project :
Polytechnic Institute of Brookly
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RUN

RUN
ROOTS2

THIS PROGRAM HANDLES ALL THE POSSIBLE CASES OF SOLUTION OFTHE EQUATION

A*Xt2 + BsX + C = 9
TYPE IN YOUR VALUES FOR A, B» AND C : ?1,2,3
DISCRIMINANT IS LESS THAN ZERO, SO ROOTS ARE IMAGINARY.
THEY ARE OF THE FORM t P+1%Q , P-1%Q , WHERE
Pz~ 0= 1.41421

L L

D0 YOU WANT ANOTHER RUN (@ = NO , 1 = YES > 3 ?1

TYPE IN YQUR VALUES FOR A, B, AND C 3 ?1,7,3

. DISCRIMINANT IS GREATER THAN ZERO, SO ROOTS ARE REAL.
ROOTS ARE X1 AND X2 .

X1 3-.458619 X2 =-6.54138

L2 2 ]

DO YOU WANT ANOTHER RUN (@8 = NO , 1| = YES ) 1 ?]
TYPE IN YOUR VALUES FOR A, B, AND C & 71,6,9
DISCRIMINANT IS EUQAL TO ZERO, SO ROOTS ARE EQUAL. X =-3

LE 2 J

DO YOU WANT ANOTHER RUN (8 = NO , 1 = YES ) 1 ?1

TYPE IN YOUR VALUES FOR A, B, AND C 1t 72,8,6
DISCRIMINANT IS GREATER THAN ZERO, SO ROOTS ARE REAL.
ROOTS ARE X1 AND X2 .

X1 =-1 X2 =-3

LR 1

DO YOU WANT ANOTHER RUN (@ = NO , 1 = YES ) t ?0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

(;ONTRIBUTED PROGRAM BASIC

y SAT
TRIGONOMETRIC SGLUTIONS OF TRIANGLES 36182

The program is a compilation of several programs which solve for the
remaining parts of a triangle given three parts. The program uses the
Law of Sines, the Law of Tangents, and the Half-Angle Formulas. The
user must know the given information.

Instructions are included in the program and input is conversational.

IT this is used with the Educational system on a single terminal the
program is too long unless the matrix package is deleted.

Robert Watson/William Smith
Haddonfield Memorial High School
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RUN

RUN
SAT

THIS PROGRAM WILL SCLVE ANY TRIANGLE GIVEN;

(1)AAS (2)SSA (J)SAS (4)ASA (5)S8SS

WHEN ENTERING ANGLES, ENTER THE DEGREES AND MINUTES

SEPERATED BY A COMMA3Jl.E. 36,50 FOR 36 DEGSOMIN AND 26,8FOR 26 DEGREES.
THE ORDER THE PARTS ARE ENTERED 1S IMPORTANT!

PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.

2?3

ENTER THE TVWO SIDES AND THE INCLUDED ANGLE. IN THAT ORDER!

27,9,68,8

THIS 1S AN ACUTE TRIANGLE.

- ANGLES S1DES
DEGREES MINUTES
Al= a7 47 .32 As 7
Bl= 72 12.98 B= 9
Cl= 69 9 C= 8.18535

PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.
74

INPUT THE TWO ANGLES AND THEN THE INCLUDED SIDE.
748,31,75,11,284.8

THIS IS AN ACUTE TRIANGLE.

ANGLES S1IDES

DEGREES MINUTES
Al= 48 31 A® 256.453
Bl= 56 1799 B= 284.8
Cl= 75 11 C= 333.944
PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.
?2
INPUT THE TWO SIDES AND THEN THE ANGLE OPPOSITE THE SECOND SIDE.
718425

2726.43,56,16
THERE 1S ONLY ONE TRIANGLE FORMED.
THIS IS AN ACUTE TRIANGLE.

ANGLES SIDES

DEGREES MINUTES
Als= 35 2.8 A= 18.25
Bl= Sé 16 B= 26.43
Cl= 88 41.19 C= 3147726
PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.
75
ENTER THE THREE SIDES!
?22,3,5

DIVIDE BY ZERO - WARNING ONLY IN LINE 5062

UNDERFLOV - WARNING ONLY IN LINE 50682
THIS 1S AN OBTUSE TRIANGLE.

ANGLES S1DES
DEGREES MINUTES
Al= e ] A= 2
Bl= "] 2 B= 3
Cl= 183 "] C= 5
PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.
75
ENTER THE THREE SIDES!
?2l30“
THIS 1S AN OBTUSE TRIANGLE.
ANGLES S1DES
DEGREES MINUTES
Al= 28 57.3 A= 2
Bl= 46 34.85 B= 3
Cls= 184 28.65 C= a4

PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.

71

INPUT THE TWO ANGLES AND THEN THE SIDE OPPOSITE THE SECOND SIDE.
739,46,81,54,36492 ) :
THIS 1S AN ACUTE TRIANGLE.

ANGLES ’ SIDES
.DEGREES MINUTES
Al= 39 a6 A= 23.8543
Bl= 81 $3.99 B= 36.92
Ci= 58 1999 C= 31.7399

PLEASE INPUT THE NUMBER CORRESPONDING TO YOUR PROBLEM.
?
DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (8071)

CONTRIBUTED FF(O(SR AM ]E;4£§LEE;][€::

SETS
SETS: Union and Intersection of Sets 36337

This program finds the intersection and union of any two numerical sets.

OBJECTIVES:

A. To motivate students to find the union and intersectfon of any two
sets.

B. To learn the logic involved in finding the union and intersection.

PRELIMINARY PREPARATION:

A. Student - no special preparation necessary.
B. Materials - see discussion

DISCUSSION:

This program may be used with individuals, small groups, or class-size
groups. The elements of the two sets are entered as per instructions.
Incidently, one or both of the sets may be empty. The computer then
types back the elements in the union and intersection. The speed with
which the computer operates enables the students to see a great many
examples, givina them the opportunity to make discoveries about what is
the union and what is an intersection of two sets. The teacher may use
the flow chart that follows to explain the logic behind finding the
union and intersection.

It is suggested that when used with large aroups, a supplementary device
be used to display output.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
SETS

THIS PROGRAM FINDS THE UNION AND INTERSECTION OF ANY TWO
NUMERICAL SETS. i

HOW MANY ELEMENTS IN THE FIRST SET?S

THESE ARE - (MIT THE RETURN KEY AFTER ENTERING EACH ELEMENT?2
74
76
78
718

HOW MANY ELEMENTS IN THE SECOND SET?6

THESE ARE:
?1 )
72

73

74

25

76

THE INTERSECTION CONTAINS 2 A 6
TME UNION CONTAINS 1 4 3 4 5 6 8 10
DO YOU WANT ANOTHDR RUN (1=YES, @=NO) 3 78

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASEC

SIPRAC
TITLE: PRACTICE WITH SIGNED NUMBERS 36238
DESCRIPTION: This program presents the student with a random number of problems dealing

with addition, subtraction, or multiplication of signed numbers. The stu-

dent has a set amount of time in which to answer before the next problem

is posed. (As written this time is set to 5 seconds). At the end of his

list he is told the number correct, the percent correct, and the problems
" which he missed.

INSTRUCTIONS: Instructions are included on an optional basis within the program. The
student is asked his "lucky" number and told how many problems will be
stated. The time constant is set in line 20 {variable K).

SPECIAL FOR INSTRUCTIONAL PURPOSES ‘

CONSIDERATIONS: Suitable Courses: Algebra I or General Mathematics

Student Background Required: Knowledge of the sign rules for addition,
subtraction and multiplication of signed numbers.

Application: This program provides good drill on an individual basis
(since each student gets a list of different problems and of different .
length. The time constant may be adjusted to make this a challenge for
even the best students or a success experience for the slower ones.

ACKNOWLEDGEMENTS: Michael Bolduan
Clackamas High School
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RUN

RUN
SIPRAC

SIGNED NUMBER MANIPULATION PRACTICE eccsese

DO YOU WANT DIRECTIONS?YES
IN THIS PROGRAM YOU VILL BE PRACTICING ADDITION,SUBTRACTION.
AND MULTIPLICATION OF SIGNED NUMBERS . YOU WILL HAVE
5 SECONDS AFTER THE PROBLEM IS STATED IN WHICH TO
TYPE IN YQUR ANSWER. (MULTIPLICATION WILL BE SHOWN
BY USING AN *X'.
WHAT'S YOUR LUCKY NUMBER?8
YOU'LL BE DOING 10 PROBLEMS. GOOD LUCK!!

NO. H -9 + 14 =5
NO. 2 I 17 X -19 =
TOO LATE! TRY THE NEXT ONE.

NO. 3 t 8 X 11 =88
NO. 4 t -8 - 16 a-
TOO0 LATE! TRY THE NEXT ONE.

NO . 5 H 1@ - 8 =2
NO. 6 1 -18 X 12 =6
NO. 7 ] 14 + =4 =l@
NO. 8 ] -7 X 14 =
TOO0 LATE! TRY THE NEXT ONE.

NO. 9 s 19 X 12 =198
NO. l@ ] 14 + [} =14

HERE'S HOW YOU DID:

YOU GOT 6 RIGHT OUT OF 10
THIS IS 6@ PERCENT.
YOU MISSED THE FOLLOWING PROBLEMSt

NO. 2 NO. 4 NO. 6 NO. 8
CORRECT YOUR ERRORS AND TURN IN YOUR PAPER FOR CREDIT.
DONE
GET-S1PRAC
RUN
SIPRAC

S1GNED NUMBER MANIPULATION PRACTICE ceccese

DO YOU WANT DIRECTIONS?NO
WHAT'S YOUR LUCKY NUMBER?S
YOU'LL BE DOING S PROBLEMS. GOOD LUCK!!

NO. 1 ] L X 8 =40
NO. 2 H -1 - 19 =
TOO LATE! TRY THE NEXT ONE.

NO. 3 s 19 + 7 =26
NO. & H 16 - 18 =2
NO. S H -1 X 7 =-7

HERE®S HOW YOU DID1

YOU GOT 4 RIGHT OUT OF S
THIS IS 8@ PERCENT.
YOU MISSED THE FOLLOWING PROBLEMS:

‘NO. 2
CORRECT YOUR ERRORS AND TURN IN YOUR PAPER FOR CREDIT.

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

SLOPE
TITLE: - FINDS DERIVATIVES ’ - 36626

DESCRIPTION: This program considers a function which is differentiable at x=a,
and at all points in the interval [a,a+1]. The value of the derivative
at x=a is approximated through secant slopes.

OBJECTIVES:

A. The preliminary discussion of the method whereby the machine
solves the problem enhances the students' comprehension of the
techniques. These techniques are then used in developing the
analytic method for finding the siope of the tangent line.

B. The type-out of successive approximations to the tangent slope
clarifies and dramatizes the nature of the limiting processes.

C. Time-saving factor through the elimination of lengthy computations.

INSTRUCTIONS: PRELIMINARY PREPARATION:

A. Materials - The diagram below may be shown to the students on a
bTackboard, or an overhead projector, to explain the computations
geometrically.

(continued on following page)

ACKNOWLEDGEMENTS: Huntington Project
Polytechnic Institute of Brooklyn
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Math
SLOPE
Yy ’ y= f(x)
Secants
Tangent
j‘///r/////””’ (Limiting Case)
x
a a+1  a+l

DISCUSSION:

The use of the computer and the attendant discussion of the program dramatically
introduces the idea of differentiation.



RUN

RUN
SLOPE

SECANT SLOPE OF A CURVE - THE DERIVATIVE

THIS PROGRAM CONSIDERS A FUNCTION OF X (Y=F(X)) WHICH IS
DIFFERENTIABLE AT X=A AND AT ALL POINTS IN THE INTERVAL
(A,A+1)s THE VALUE OF THE DERIVATIVE AT X=A IS
APPROXIMATED THROUGH SECANT SLOPES.

AFTER THE PROGRAM STOPS, TYPE IN THE FOLLOWING:
(END EACH LINE, INCLUDING 'RUN', WITH A °‘CARRIAGE RETURN®)

1 GO TO 3090
300 DEF FNY(X)Zeooeoe (YOUR FUNCTION OF X)eoveos
RUN

FOR EXAMPLE, TO FIND THE SLOPE OF THE EGQUATION Y=X13
YOU WOULD TYPE AS FOLLOWS:

1 GO TO 390
368 DEF FNY(X)=Xt3
RUN

YOU MIGHT TRY THAT AS YOUR FIRST RUN.

FOR SUBSEQUENT RUNS, YOU NEED ONLY CHANGE LINE 300 FOR
A NEW FUNCTION, FOLLOWED BY °‘RUN‘.

DONE

1 GOTO 300

308 DEF FNY(X)=X1t3

RUN
SLOPE

FOR WHAT VALUE OF A IS THE SLOPE TO BE EVALUATED?2
'CHANGE IN X' IS THE DISTANCE FROM ‘'A°’, AND °'CHANGE IN Y°*
1S THE DISTANCE FROM °F(A)® UPON WHICH THE SLOPE 1S CALCULATED.

CHANGE IN X CHANGE IN Y SECANT SLOPE X CHANGE IN SLOPE

17 1 19 19 NO PREVIOUS VALUE
17 2 7.625 . 15.25 197368

1/ a4 3.39062 13.5625 11.0656

17 8 15957 12.7656 5.87558

17 16 «773682 12.3789 3.02938

17 32 «38089 12.188S 153834

1/ 64 « 188969 12.094 « 775178

1/ 128 9.41162E~02 12.0469 «3896088

17 256 4.69666E-82 12.0234 " 194553

17 512 2.34604E-082 12.0117 9.74659E-02
1/ 1924 1+17245E-082 12.8059 4.87805E-02
17 2048 5.86128E-03 12.80839 1.62681E-02
senss

DO YOU WISH TO USE A DIFFERENT VALUE OF X (1-YES, ©0-N©®)?0
TO CHANGE YOUR FUNCTION SEE THE INSTRUCTIONS.

IF YOU ARE FINISHED, TYPE °*1°, AND THE °'RETURN® KEY

AFTER THE PROGRAM STOPS.

DONE

SLOPE, Page 3



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]EE;JFQL!E;]eqz .

SQRT
TITLE: FINDS SQUARE ROOT 36627

DESCRIPTION: This program finds the square roct of counting numbers up to five
decimal places.

OBJECTIVES:
A. To demonstrate and familiarize the students with square roots.

B. The method utilizes "pinching" ¥7 between the endpoints of
smaller and smaller domains.

INSTRUCTIONS: PRELIMINARY PREPARATION:

A. Student - 1) The definition of square root as the inverse operation
of squaring; and 2) Drill in estimating square roots to the nearest
tenth, hundredth, etc.

B. Materials - None

DISCUSSION:

This program provides an "introduction to“, and a “"review of" evclution
and involution. Limiting the neighborhood of vZ to find successively
closer approximations of the square root of a number, demonstrates to
the student that he is able to determine the square root to any degree.

The program may be effectively utilized for introducing the limiting
process.

ACKNOWLEDGEMENTS. Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN

SGRT

PROGRAM FINDS SQUARE ROOT OF ANY POSITIVE NUMBER

BY °‘PINCHING®' IT WITHIN A SMALLER AND SMALLER INTERVAL.

" WHAT 1S THE NUMBER WHOSE SQUARE ROOT YOU SEEK?S4

LOWER LIMIT UPPER LIMIT
"] < SQ.RT. OF 54 < 54
S.4 < SQ.RT. OF 54 < 18.8
7.02 < SQ.RT. OF 54 < 756
Te344 < SQ«RT. OF 5S4 < 7.398
T344 < SQ.RT. OF Sa < 7.3494
7+34832 < SQ.RT. OF 5Sa < 7.34886
T+34843 <« SQ.RT« OF 54 < 7348 48
T«34847 < SQ.RT. OF 54 < T«34847

APPROXIMATION NOW CORRECT TO AN ACCURACY OF .0001
YOU MAY USE EITHER 7.34847 OR 7.34847 AS THE SQUARE ROOT OF Sa

WANT TO TRY ANOTHER NUMBER (1aYES, @=NQ) 1 71

WHAT iS THE NUMBER WHOSE SQUARE ROOT YOU SEEX?39

LOWER LIMIT UPPER LIMIT
") < SQ.RT. OF 39 < 39
3.9 < SQ.RT. OF 39 < 7.8
624 < SQ.RT. OF 39 < 6.63
624 < SQ.RT. OF 239 < 6.279
62439 < SQ.RT. OF 39 < 6.2478
6.24468 < SQ.RT. OF 29 < 6.24587
6245 < SQ.RT. OF 39 < 6.24503
6.245 < SQ.RT. OF 29 < 6.245

APPROXIMATION NOW CORRECT TO AN ACCURACY OF .0801
YOU MAY USE EITHER 6.245 OR 6.245 AS THE SQUARE ROOT OF 39

WANT TO TRY ANOTHER NUMBER (1=sYES, 9aNO) 3 2?8

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

: STATAL
ARITHMETIC MEAN 36628

This program finds the average (arithmetic mean), median, and standard
deviation of up to one hundred numbers.
OBJECTIVES:

A. To familiarize the student with the concepts of arithmetic mean
(average), median, and standard deviation of a group of numbers.

B. To impress him with the speed and accuracy of the computer as a
calculating device.

C. To provide teachers with handy means of computing averages.

PRELIMINARY PREPARATION:

A. Student - "Arithmetic mean", "average", "median", and "standard
deviation" must be well-defined.

B. Materials - None
DISCUSSION:
Given N terms, "A(1), A(2),..., A(N-1), A(N)", students will have

learned the average of these N terms is "A(1)+A(2)+...A(N-1)+A(N)".
N

The program prints out the median value of the user's data when

there is an odd number of data values. .When there is an even number,
the median value printed is the average between the N/2 and the
(N+2)/2 terms.

The program serves as an excellent vehicle for drill in division and
addition, and helps strengthen the concept of arithmetic mean (average).

This program is useful in demonstrating a simple “loop" routine for
students interested in programming.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN
RUN
STATAL
MEAN, MEDIAN, AND DEVIATION OF A SET OF NUMBERS.

ENTER YOUR NUMBERS IN DATA STATEMENTS ON LINES
1808 - 2908, FOR EXAMPLE, YOU MIGHT TYPE 1

_ 1888 DATA 1,2,3,4 ETC. (YOUR DATA GOES HERE)
WHEN YOUR DATA HAS BEEN ENTERED, TYPE @

1 GO TO 300
RUN

THEN RELAX WHILE THE MACHINE GRINDS OUT THE ANSWERS.

IF A 'SUBSCRIPT ERROR® APPEARS, INCREASE THE SIZE OF THE
ARRAY IN LINE 295.

WARNING -- THE NUMBER 9999 IS USED AS AN INTERNAL DATA
VALUE. IF THIS VALUE IS ONE OF YOUR DATA VALUES, SIMPLY
RE-TYPE LINES 999 AND 2001 WITH A COMMON DATA VALUE WHICH
YOU WILL NOT USE.

DONE

1000 DATA 244,182,112,2,198,10,314,169,18,38
1 GOTO 300 V

RUN

STATAL

THESE ARE YOUR NUMBERS 1
244 182 112 2 198 10 314 169 18 38

THESE ARE YOUR NUMBERS (HIGHEST TO LOWEST)
314 244 198 182 169 112 38 18 10 2

NUMBER OF VALUES IS 10

SUmM OF THE VALUES IS 1287

THE MEAN VALUE IS 128.7

THE MEDIAN VALUE IS 148.5

THE STANDARD DEVIATION IS 209.541

FOR ANOTHER RUN, RE-ENTER DATA ON LINES

1860 - 2008, TAKING CARE TO ELIMINATE OLD DATA

BY TYPING THOSE LINE NUMBERS WHICH YOU DO NOT USE AGAIN3
THEN TYPE °‘RUN‘.

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

SURFAC
TITLE: SURFAC: Area of Surface of Revolution . 36338
DESCRIPTION: L This program approximates the area of a surface of revolution, by computing
lateral areas of frustrums of cones of revolution.
OBJECTIVES:

A. The saving of time in computations.
B. The speedy demonstration of limiting processes.

C. The focusing of attention upon those processes neeced to develop the
analytic approach. i

INSTRUCTIONS: PREL IMINARY PREPARATION:

Before running this program, the lateral area of a frustrum of a cone should
be discussed. Many students in the Advanced Placement Program have not
taken a course in Solid Geometry and may be unfamiliar with the formula:

Lateral Area = 1 (ry + rp)

Frustrum of a Cone

Whether or not this formula is derived in class will depend on the amount
of time available. Most likely it will merely be stated; students who

have not taken Solid Geometry may be asked to look up the derivation on
their own.

ACKNOWLEDGEMENTS: | Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
SURFAC

AREA OF A SURFACE OF REVOLUTION

THIS PROGRAM APPROXIMATES THE AREA OF A SURFACE OF
REVOLUTION BY COMPUTING LATERAL AREAS OF FRUSTUMS OF CONES
OF REVOLUTION. TYPE IN YOUR FUNCTION OF X (Y=F(X)).,

WHOSE GRAPH WILL BE ROTATED ABOUT THE X AXIS, AS FOLLOWS:

1 GO TO 200
380 DEF FNY(X)®eoee(YOUR FUNCTION OF X)eoo
RUN

FOR EXAMPLE, TO USE THE FUNCTION Y=Xt2 YOU WOULD TYPE:

1 GO TO 200
300 DEF FNY(X)=X12
RUN

YOU MIGHT TRY THAT AS YOUR FIRST RUN.
END EACH LINE, INCLUDING °'RUN', WITH THE °*RETURN' KEY.

DONE

1 GO TO 200

300 DEF FNY(X)=X1t2
RUN

SURFAC

WHAT ARE THE ABSCISSAS OF* THE END POINTS OF THE SECTION
TO BE CONSIDERED (SMALLER FIRST: P,Q)>?-3,2

NUMBER OF SUM OF % CHANGE
SUBINTERVALS APPROXIMATING AREAS IN SUM

1 288.787 NO PREVIQUS VALUE

2 324.623 11.6841

4 317.682 2.16125

8 315.335 «741601

16 314743 « 187694

32 314.593 4.76964E-02

64 3144556 ' 1.18549E-02

128 3144546 3.08522E-023

WOULD YOU LIKE TO TRY NEW END POINTS (1-YES, 8-N0)>?0
TD ENTER A NEW FUNCTION YOU NEED ONLY RETYPE LINE
300 AND 'RUN°’. SEE INSTRUCTIONS FOR MORE DETAILS.
IF YOU ARE FINISHED, TYPE °"1°' AND THE °‘RETURN®' KEY.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;hlaL:E;]{‘{:

‘ SYSSOL
SOLVING SYSTEMS' OF LINEAR EQUATIONS 36278

This program solves systems of linear equations for up to twenty equations
in twenty variables. It will solve even over-or underdetermined systems.
It employs Gaussian Elimination, and will automatically round the dif-
ference of two numbers to zero if six significant digits of accuracy have
been lost. Also, if the system is underdetermined, the solution is in

the form X+A,X,+A_X,..., where the X, and X are vectors, and A,, AZ"'

are arbitrary congtgnts. The user hds the option of having tha X1
orthogonalized or orthonormalized.

The program asks if the user wishes printouts (text) in terms of Linear

Transformations or Simultaneous equations (LIN or SIM). Since this pro-
gram will solve at the same time up to five systems with the same coef-

ficient matrix, like:

142, =(1 ] and x+2y = |3

-1x+3y =2} and x+3y = |2

The next input is how many of these systems there are (in this case 2).
The next input is the elements of.the coefficient matrix and the elements
of the constant(s) array, in this case 1, 3, 2, 2 (these are the elements
to the right of the equals sign). The program gives the user the option
of verifying this input, and also seeing a copy of the reduced matrix.

This program is subject to the same accuracy problems as any using the
Gaussian Elimination method.

Phillip Short
Burnsville Senior High School



SYSSOL, Page 2

RUN

RUN

SYSSOL

DO YOU WANT PRINTOUTS TO BE IN TERMS OF LINEAR TRANSFORMATIONS OR
IN TERMS OF SIMULTANEOUS EQUATIONS?SIM

DO YOU WISH A DESCRIPTION?YES

THIS PROGRAM SOLVES SYSTEMS OF LINEAR EQUATIONS. IT CAN
FIND THE SOLUTIONSET OF A GIVEN SET OF COEFFICIENTS WITH UP TO
S DIFFERENT SETS C.” CONSTANT TERMS. IF THE SOLUTION IS NOT
UNIQUE, IT CONSISTS OF A LINEAR COMBINATION OF ORDERED N-TUPLES
VaW, ETC» ADDED TO A CONSTANT N-TUPLE, THE LATTER OF WHICH DEPENDS
ON THE ABOVE MENTIONED CONSTANT TERMS. THE V.,W, ARE GIVEN
(OUTPUTTED) FIRST, THEN THE CONSTANT N-TUPLES ONE BY ONE.
HOW MANY EQUATIONS ARE THERE?3
HOW MANY VARIABLES?3

HOW MANY SETS OF CONSTANTS?2

INPUT THE COEFFICIENT MATRIX ROW BY ROW?152,3,4,4,455,6,7

INPUT THE ARRAY OF CONSTANTS ROW BY ROW?2,8,8,31,10,40
DO YOU WANT VERIFICATION OF INPUT?YES

HERE iS5 A COPY OF THE COEFFICIENT MATRIX.

X X X
1 2 3
1 2 3
4 4 4
5 6 7

c C
1 2
2 8
8 31
10 40

BEEBN BB E S E DR RIS S ER BRSNS

DO YOU WISH A COPY OF THE REDUCED MATRIX?YES



X X X
1 2 3
1 0 -1 )
2 1 2
0 0 0
c c
1 2
2 7.5
"] 25
[} 1

DO YOU WISH THE BASIS TO BE ORTHOGONALIZED?NO

THE SOLUTION CONSISTS OF ANY LINEAR COMBINATION OF THE FOLLOWING
N-TUPLES, PLUS THE CONSTANT N-TUPLE, TO BE GIVEN SHORTLY.
1 -2 1 ]

THE CONSTANT N-TUPLE IN SYSTEM 1 1S:
2 0 ] ]

SYSTEM# 2 IS INCONSISTENT.

DONE

RUN

SYSSOL

DO YOU WANT PRINTOUTS TO BE IN TERMS OF LINEAR TRANSFORMATIONS OR
IN TERMS OF SIMULTANEOUS EQUATIONS?LIN

DO YOU WISH A DESCRIPTION?NO

WHAT IS THE DIMENSION OF THE IMAGE SPACE?3
WHAT IS THE DIMENSION OF THE PRE-IMAGE SPACE?3

HOW MANY IMAGE VECTORS?2

INPUT THE TRANSFORMATION MATRIX ROW BY ROW?1,2,3,0,08,0,8,0,0

INPUT THE IMAGE VECTORS, FIRST ALL THE FIRST COMPONENTS.
THEN ALL THE SECOND COMPONENTS», ETC+.+0K?1,3,0,0,0,1

DO YOU WANT VERIFICATION OF INPUT?NO

CEEESE SR EER LSS EBEREEEE RSO S

SYSSOL, Page 3
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DO YOU WISH A COPY OF THE REDUCED MATRIX?NO
DO YOU WISH THE BASIS TO BE ORTHOGONALIZED?YES
DO YOU WISH IT ORTHOGONALIZED OR ORTHONORMALIZED?ORTHONORMALIZED

HERE IS A BASIS OF THE NULL SPACE AS SPECIFIED.

(-.894427 «447214 2 ]

+(-.358569 -«T17137 «597614 ]

THE PRE-IMAGE VECTOR FOR IMAGE VECTOR 1 1S3

[ 794082 ~1.18368E-082 7.65306E-02 ]

IMAGE VECTOR # 2 HAS NO CORRESPONDING PRE-IMAGE.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

TENS
DRILL IN MULTIPLICATION OF NUMBERS WITH TRAILING ZEROES 36128

TENS dEills'students in the multiplication of numbers of the form
Ax 10" , e.g. 3000 x 400 =

By affording the student only a few seconds to answer, it encourages him
to use a short-cut method. -

TENS gives 25 problems and scores the student responses.

The teacher may vary the Time-Out factor by changing the value of Z in
line 100.

Tim Aaronson
Woodrow Wilson High School/ San Francisco
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RUN
RUN
TENS
68 X S = 320
9000 X 5 = 4500
3 X 4080 = 12000
70 X 9900 - X
3 X 3 - 9
7 X 200 = 1400

7000 X 40089 = 280000000
5000 X 9 = 45000
6000 X 8900 = 48000000

70 X 5¢8 = 35000
2 X 800 = 1600
30 X 900 = 21000

4000 X 808 = 3260000
9000 X 4 = 36000

OOXOOOXO0OO0OaXaan0aXoo axXo

90 X 800 = 72000
900 X 60 = 54000
6 X 29 = 120
680 X 20 = 12000
50 X 6 = 3800

8 X 4 = 32

7% X 480 = 280000
50 X 600 = 30000
60 X 700 = 43000
400 X 600 = 240000
3 X 50 = 150

YOU GOT 19 RIGHT AND 6 WVRONG

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASKC

TRIFAC
FACTORING QUADRATIC TRINOMIALS 36237

This program asks a student for his “"lucky" number. It then presents him_
with a random number of factoring problems based on this number (minimum
of 6). When the student has his list he returns to his seat to work out
the problems. When he has finished the set he prepares a DATA tape with
his answers on it, feeds the tape into the program and RUNs it again. He
is then informed of his errors and what percent he worked correctly.

Instructions to the student are included on an optional basis within the
program. 25 lines may be used for DATA; it is suggested that one DATA
line be used per problem. Data lines are 600 through 625. Enter data as
follows: coefficient of trinomial, then coefficients of each factor.

FOR INSTRUCTIONAL PURPOSES

Suitable Courses: Algebra I or as a review in Algebra II

Student Background Required: Knowledge of trinomial factoring
Application: This program may be used effectively to provide different
students with completely different sets of problems (both in length and
in content). It may be used with an entire class (average time per
student at the terminal is 2-3 m1nutes) or with individuals for extra
pract1ce or makeup work. ‘

Michael Bolduan
Clackamas High School
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RUN
RUN
TRIFAC

DO YOU WANT DIRECTIONS?YES

IN THIS PROGRAM YOU'LL BE GIVEN SOME TRINOMIALS

WHICH ARE TO BE FACTORED. IN EACH CASE THE FACTORS
VILL BE TWO BINOMIALS. (VE'LL IGNORE ANY COMMON
FACTORS WHICH MAY APPEAHR.) AFTER YOU HAVE YOUR

LIST OF PROBLEMS,RETURN TO YOUR SEAT TO SOLVE THEM
THEN SEE YOUR TEACHER FOR THE VAY TO MAKE A TAPE VITH
YOUR ANSVERS ON IT. WHEN YOU HAVE YOUR TAPE DO

THE FOLLOVING SERIES OF STEPS:

A) AT THE ON-LINE TTY TYPE GET~TRIFAC
B) TYPE TAPE h
C) PUT YOUR TAPE IN THE READER AND TURN 1T ON
D) VWHEN TAPE 1S THROUGH, TYPE KEY
E) TYPE RUN-600
WHAT®S YOUR LUCKY NUMBER?4

YOU WILL BE DOING 6 PROBLEMS

NO. 1

27 *X12 + 34 *X + =35
NO. 2 v

8" xX12 + 26 X + 6
NO. 3

18 *Xt2 + =39 X + 20
NO. 4 .

25 “Xt2 + 0 X + =9
NO. S .

28 *Xt2 ¢« 25 = + 5
NO. 6

25 X112 + @ X + =1
NOV RETURN TO YOUR SEAT TO VORK ON THESE.

DONE

609 DATA 21,34,~35,7,-5,3,+7
631 DATA 8,26,6,8,2,1,3

682 DATA 18,-39,1+208,3,-4,6,-5
633 DATA 25,8.,-9,5,-3,5,3
614 \ TR .

6084 DATA 28,25,5,4,1,5,5

685 DATA 25,8.,-1,5,-1,5,1

RUN-6080
TRIFAC

HOW MANY PROBLEMS DID YOU DO?76
NO. 1 N
27 »Xt2 + 34 *X + =35
7 *X + =5 AND 3 "~ sX ¢+ 7 ARE CORRECT.
NO. 2 .. b
8" =X12 ¢+ 26 X + 6
8 =X ¢ 2 AND 1 X « 3 ARE CORRECT.
NO. 3 N ”
18 *X12 + -39 =X + 28 :
3 X ¢ -4 AND 6 X + -5 ARE CORRECT.
NO. & .. .. e
2% X2 +» @ X ¢ =9
L) X + =3 AND § ~sX + 3 ARE CORRECT.
NO. S . 2
20 *Xt2 + 25 X + S :
4 = + 1 AND 8 sX + 5 ARE CORRECT.

NO. 6
25 X112 + @ X + -1
S X + -1 AND S '~ X + | ARE CORRECT.
YOU GOT &6 ~ RIGHT OUT OF 6 « THIS IS 108 PERCENT.

YOU SURE KNOW HOW TO FACTOR TRINOMIALS! GOOD WORK!

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
* CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

TRUTH
TRUTH TABLES FOR BOOLEAN EXPRESSIONS 36602

This is a program to produce truth tables for Boolean expressions. The
expression is analyzed into reverse polish form, and for all possible
values of the variables in the expression, a truth value for the expres-
sion is computed.

Instructions are provided in the program,

Any single letter may be used as a variable. The Boolean operators are:

priority symbol mnemonic description
1 ! NOT negation
2 & AND conjunction
3 + OR disjunction
3 # XOR exclusive or
4 > IF conditional
5 = IFF biconditional

Note that OR and XOR have the same priority, these are evaluated left to
right. A1l operators except NOT are binary operators and are placed between
two quantities. Negation is indicated by an apostrophe (prime ?) following
the quantity. Parentheses may be used at will to change the order of eval-
uation. Blanks in the expression are ignored.

Very 1ittle syntax checking is done. The program will try to evaluate any
expression that is entered. It will only give an error message if it is
impossible to evaluate the expression. Thus the user must take care that
his expression is correct, otherwise the resultant truth table may not re-
flect his wishes.

Up to 26 separatssvariables are allowed. However, this would produce a
truth table of 2°° = 67,108,864 lines if all 26 variables were used. This
table would take about 10 years to print on a conventional teletype! The
use of any of the 26 letters is to increase the user's choice of which ones
he wishes to use.

Continued on following page.

Lawrence E. Turner, Jr.
Pacific Union College
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SPECIAL CONSIDERATIONS: continued

FOR INSTRUCTIONAL PURPQSES
Suitable Courses: Introductory Programming, Elementary Logic, Boolean Algebra

Student Background Required: Elementary concepts of logic or Boolean Algebra

This program was specifically written for a course in introductory programming. One to two
lectures are devoted to number systems and the elementary Boolean operators of: NOT, AND,
and OR. Applications to circuit analysis and logic problems are illustrated both in the
lectures and in the homework assignments. Typically the student would reduce a set of
english statements to a Boolean expression and then evaluate the truth table for the
result. The text in use is Introduction to Computers and Computer Science, by Richard

C. Dorf (Boyd and Fraser PubTishing Co., San Francisco, 1972).

In writing the program the operators: XOR, IF, and IFF were added to the above. Thus
the program contains the commonly used Boolean operators and is applicable to elementary
logic courses.

The program can quickly produce truth tables for very elaborate Boolean expressions,

and may be used to reduce the tedious evaluations or as a check on the results. In
addition many theorems that two expressions are equal may be easily checked by producing
the truth tables for the two expressions and comparing them,

RUN

RUN
TRUTH

TRUTH

'BEAUTY IS TRUTH, TRUTH BEAUTY--THAT IS ALL
YE KNOW ON EARTH, AND ALL YE NEED TO KNOW.
KEATS

INSTRUCTIONS ?YES

THIS PROGRAM PRODUCES TRUTH TABLES FOR BOOLEAN EXPRESSIONS.
ANY SINGLE LETTER MAY BE USED AS A VARIABLE.

THE BOOLEAN OPERATORS ARE:

PRIORITY SYMBOL MNEMONIC DESCRIPTION

1 ' NOT NEGATION (UNARY OPERATOR)
2 & AND CONJUNCTION

3 + OR DISJUNCTION

3 L XOR EXCLUSIVE OR

4 > 1F CONDI TIONAL

S = IFF BICONDI TIONAL

WITHIN A PRIORITY GROUP EVALUATION IS LEFT TO RIGHT.

ALL OPERATORS EXCEPT °NOT' ARE BINARY AND ARE PLACED BETWEEN VARIABLES.
NEGATION 1S INDICATED BY AN APOSTROPHE FOLLOWING THE QUANTITY.
PARENTHESIS MAY BE USED AT WILL TO CHANGE THE ORDER OF EVALUATION.

EXP=?F&B*+(C "' +H&F) "

F&B*+(C* +HAF) "

______________ 1 881 1

1818

2000 o Ve 11 1

1128 o
e2a1 o

1181 o

6010 1 |

11190 1

a0 11 1 Ly s
2108 o
2101 o
2110 1
8111 1
1200 1

EXP=?

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)
CONTRIBUTED PROGRAM BASIC

TWQUES
MATHEMATICAL GAME OF TWENTY QUESTIONS 36130

TWQUES challenges the student to a game of mathematical twenty questions.
The student must try to outwit the machine in finding out what number the
machine is "thinking of." He communicates his guess by one of three
assertions: the number is greater than, less than, or equal to a certain
number.

The program encourages students to develop a strategy for narrowing the
range of possibilities and enhances his understanding of the number-line.

TWQUES is initially set for a range of O to 100, but this may bé changed
at the discretion of the teacher by altering the value of Z in line 180.

FOR INSTRUCTIONAL PURPOSES

Suitable Courses: General Math, Elementary Arithmetic

1. Used to supplement Hewlett-Packard drill and practice program
2. Used to supplenent any arithmetic class

REFERENCES: John Holt's book, HOW CHILDREN FAIL, has a lucid description
of the use of this game in a class situation.

Tim Aaronson
Woodrow Wilson High School/San Francisco
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RUN

RUN
TWQUES

TWENTY QUESTIONS

I'M THINKING OF A NUMBER
BETWEEN | AND 180
TRY TO GUESS MY NUMBER!Itt!11

YOU MAY ASK ME IF MY NUMBER IS
GREATER OR LESS THAN OR EQUAL TO SOME NUMBER

TYPE IN > OR¢ OR = AND YOUR GUESS

FOR EXAMPLE, IF YOU THINK THAT
MY NUMBER IS GREATER THAN 73, YOU WOULD
TYPE >73 (THEN HIT THE RETURN KEY)

UP, UP, AND AVAY scesccccece

YOUR GUESS

>50 NO... YOU NOV HAVE 19 QUESTIONS LEFT
YOUR GUESS

>25 NO..s YOU NOV HAVE 18 QUESTIONS LEFT
YOUR GUESS

>12 NO... YOU NOW HAVE 17 QUESTIONS LEFT
YOUR GUESS

»>6 YESe.s.e YOU NOV HAVE 16 QUESTIONS LEFT

YOUR GUESS .

>9 NO.ee YOU NOVW HAVE 15 QUESTIONS LEFT

YOUR GUESS

=7 P91t YOU GOT IT tpteye

DO YOU WANT ANOTHER TRY?NO

SO LONG, AND THANKS FOR THE GAME

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC .

VoLSOL
TITLE: . VOLSOL: Volume of Solid of Revolution . 36339
DESCRIPTION: ‘| Through the use of cylindrical discs, the program approximates the volume

of a solid of revolution generated by rotating about the x-axis the area
bounded by y=f(x), the x-axis, and the vertical lines x=a and x=b.

OBJECTIVES:

To help the student understand the analytic procedures and to appreciate
the nature of the limiting process.

INSTRUCTIONS: PRELIMINARY PREPARATION:

The class should be reminded of the formula for the volume of a cylfnder,
and the way in which a cylinder is generated by rotating a rectangle about
one of its sides.

DISCUSSION:

It would be desirable to make use of an overhead projector transparency
to display the cylindrical discs generated.

y = fx)

Rotated about the

Xx-axis

Approximation of Volume of Revolution by Cylindrical Discs

ACKNOWLEDGEMENTS: | Huntington Project
Polytechnic Institute of Brooklyn
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RUN
RUN -
voLsoL

VOLUME OF A SOLID OF REVOLUTION

THIS PROGRAM USES CYLINDRICAL DISCS TO APPROXIMATE
THE VOLUME OF A SOLID OF REVOLUTION. THE SOLID IS GENE-
RATED BY ROTATING AB THE X-AXIS THE AREA BOUNDED BY
Y=F(X)» THE LINES X=A AND X=B, AND THE X-AXIS.

TO INPUT YOUR FUNCTION OF X (Y=F(X)) TYPE AS FOLLOWS:

1 GO TO 200 ’
220 DEF FNY(X)Zeose CYOUR FUNCTION OF Xdeoeo
RUN

FOR EXAMP, TO USE THE FUNCTION Y=Xt2 YOU WOULD TYPE:

1 GO TO 200
220 DEF FNY(X)=Xt2
RUN

YOU MIGHT TRY THAT AS YOUR FIRST EXAMPLE. )
END EACH LINE, INCLUDING °RUN', WITH THE °‘RETURN® KEY.

DONE :

1 GO TO 200

228 DEF FNY(X)=Xt2
RUN

VoL soL

WHAT ARE YOUR VALUES FOR A AND B (SMALLER FIRST: A,B)?9.,5

NUMBER OF SUM OF 2 CHANGE
CYL INDERS CYLINDER VOLUMES IN SUM
1 ] NO PREVe VALUE, OR IT WAS ZERO
2 306.796 NO PREV. VALUE, OR IT WAS ZERO
4 939.562 206.25
8 14880.95 49.1971
16 1669.48 19.167
32 1813.29 861439
64 1887+59 4.09763
128 1925.34 199994
256 1944.37 + 988143
s12 1953.92 «491114

WOULD YOU LIKE TO TRY YOUR OWN °'NUMBER OF CYLINDERS® (1-YES, @-N0)?@

L XL L]

WOULD YOU LIKE TO TRY NEW VALUES OF A AND B (1-YES» 0-N0)?9
TO USE A NEW FUNCTION YOU NEED ONLY RETYPE.LINE 228 AND
‘RUN's SEE INSTRUCTIONS FOR MORE DETAILS.

IF YOU ARE FINISHED, TYPE °'1°* AND THE °‘RETURN® KEY.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

WKSHT
GENERATES MATH WORKSHEETS 36133

Program generates a worksheet on basic math operations  (addition, sub-
traction, multiplication, or division) of a specified level of difficulty
(determined by the maximum number of digits in each of the two numbers
with which the operation is to be performed). Spacing on the worksheet

- is such that it may be duplicated using ditto masters and run on

8 172" x 11" paper.

Teacher will be asked to input four types of information before the work-
sheet is generated:

1. Type of problem (addition, subiraction. multiplication, or division).
2. Maximum number of digits desired in each number (1,2, or 3).

3. Number of problems on the worksheet (up to 25).
4

Choice of whether answers are to be printed at the bottom of the page
for student reference or whether additional blank print lines are to
be inserted (so that when the answers are printed on the teletype roll,
they will be positioned too low to be included on an 8 1/2" x 11"

page, but will be available for teacher reference).

Subtraction problems with negative differences will not be generated.
Division problems involving division by zero will not be generated.

The two numbers with which the operation is to be performed will always
be positive inteqgers.

FOR INSTRUCTINNAL PURPOSES

Suitable Courses: Basic mathematics in junior or senior high school, or
. mathematics for elementary grades.

This program can be used whenever the teacher wishes to have several sets
of problems available that are similar in type and difficulty. This
allows: for much more individualizing of instruction. The teacher has the
option (at the time that he originally generates the worksheets) of making
the problem answers available to the students if he wishes to.

Donald E. Gettinger
Stillwater Senior High School
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RUN

RUN
VKSHT

TYPE { FOR ADDITION, 2 FOR SUBTRACTION, 3 FOR
MULTIPLICATION AND 4 FOR DIVISION.

74 .

TYPE A 1, 2, OR 3 FOR THE NUMBER OF DIGITS DESIRED
IN EACH NUMBER.

HOW MANY DIGITS DQ YOU WANT PER NUMBER? 1,2, OR 3173
HOV MANY PROBLEMS DO YOU WANT ON THIS WORKSHEET?
PLEASE NO MORE THAN 251

718 )

TYPE A 1 IF YOU VANT THE ANSVERS PRINTED AT THE
BOTTOM OF THE VWORKSHEET OR A 2 IF ANSVERS ARE TO BE
PRINTED SEPARATELY. 1 OR 87!

MATH PROBLIMS

1 621 / 815 = ?

2 886 / 754 = ?

3 433 v/ 81 = ?

4 193 7/ 739 = ?

S 876 7 585 = ?

6 446 7 331 = 7

7 912 ~, 283 = ?

8 117 7 191 = ?

9 266 7/ 283 = ?

10 388 7/ 372 = ?
ANSWERS

1 2.88837 2 117507

S+34568 4 «261164 -] 173465
6 134743 7 3.22261

147914 9 939929 10 «88172

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

PROGRAM AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

CLEARB

CWF SUBPROGRAM 36888-18025

CLEARB is one of a series of user-written subprograms that extend the
capabilities of Hewlett-Packard's licensed instructional product: Course
Writing Facility (CWF). For more information about CWF, users should
cons$1t the Course Writing Facility Reference Manual, part number 24383-
90001.

Sometimes an author would like to fill a buffer full with one repeated
character. Perhaps he wishes to clear a buffer with spaces so that he
can check buffer contents without interference from previous contents, or
perhaps he is building up a buffer using variable length loads. In

the latter case, if the buffer has previously been filled with "end of
buffer" characters (EC) there will always be an “eob" at the end of the

message in the buffer.

The CWF author can simply invoke this sub-program with a call of the
form "fn /clearb".

CALLING FORMAT
n /clearb/bn,n

bn - a buffer from b0 to b5 (default b0)

n - any character, as well as N° (line feed),
Eﬁ (end of buffer), or Qﬁ (carriage return)
(default = spaces).

SAMPLE CALLS

fn /clearb

fn /clearb/b2,*
fn /clearb/bd

fn /clearb/bs,EC

The last statsment would cause buffer 5§ to be filled with end of buffer
characters (E~) in positions O through 97.

COURSE FACILITIES AFFECTED

This sub-program fills positions O through 97 of any buffer (b0 - b5)
with the specified character, and places a carriage return (0C) and an eob
(Ec) into positions. 98 and 99.

HP 24383A, Course Writing Facility must be present in the system for this
subprogram to RUN.

Jutta Kernke
Hewlett Packard



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

Doamentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

CLEARF

36888-18026
CWF SUBPROGRAM

CLEARF is one of a series of user-written sub-programs that extend the
capabilities of Hewlett-Packard's licensed instructional product:

Course Writing Facility (CWF). For more information about CWF, users
should consult the Course Writing Facility Reference Manual, part number
24383-90001.

When a CWF author invokes this sub-program with a call of the form “fn

"fn /clearf", various course facilities can be set to zero (all counters,
all the switches, and/or all the parameters) or to blanks (all the buffers)
on one operation.

CALLING FORMAT

fn. /clearf/n

- an integer from 1 to 7 such that

- counters set to ¢

- buffers set to blanks ‘
switches set to §

- parameters set to #

- reset counters and switches

- reset counters, switches and buffers

O W Ny -3
1

N o

- reset all four

COURSE FACILITIES AFFECTED

This function resets the facilities as specified

SAMPLE CALL
fn /clearf/6

The above statement would cause all counters and switches to be reset to
0, and all buffers to be filled with blanks.

HP 24383A, Course Writing Facility must be present in the system for this
subprogram to run.

Jutta Kernke
Hewlett Packard



Doaumentation Date 3/75

PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

LENGTH

] 36888-18024
TITLE: CWF SUBPROGRAM

DESCRIPTION: LENGTH is one of a series of user-written sub-programs that extend the
capabilities of Hewlett-Packard's Ticensed instructional product: Course
Writing Facility (CWF). For more information about CWF, users should
consult the Course Writing Facility Reference Manual, part number 24383-
90001.

When an author wishes to find the position of the first "end of buffer"
character (EC) in a buffer, he can invoke this sub-program by simply
calling fn /length. This function then returns the "eob" position in a
counter. If no "end of buffer" character is found, 100 is returned in
the counter.

INSTRUCTIONS: CALLING FORMAT

fn /length/cn/bn
cn - a counter from cO to
c30 (no default)
bn - a buffer from b0 to
b5 (default b0)

SAMPLE CALLS

fn /length/c2/b3
fn /length/cl

COURSE FACILITIES AFFECTED

The first statement would return in C2 the position of the first "end of
buffer" character in B3. The second statement would return the first "eob"
in BO in C1; since no buffer is specified, the default is BO.

SPECIAL
CONSIDERATIONS: HP 24383A, Course Writing Facility must be present in the system for this
subprogram to RUN.

ACKNOWLEDGEMENTS: Jutta Kernke
Hewlett Packard



Doawmentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (310)

CO‘NTRI'BUTED PROGRAM BASIC

. : PTUD
TITLE: PILOT TUTORIAL 36888-18016
DESCRIPTION: This is the fourth program in the PILOT tutorial series. It is written
in PILOT to "teach the syntax and usage of PILOT.
This portion discusses the DEMAND and the COMPUTE statements.
INSTRUCTIONS: This program is stored on 3 files named P-TUD1, P-TUD2, P-TUD3 for use on
the HP 2000E systems and is stored on 1 file named PTUD for the 2000
series system.
The scratch file should be at least three records.
SPECIAL
\ . on 2000E: P-TUD1,48
CONSIDERATIONS: P-TUD2.48
* P-TUD3,48
on 2000 Serijes System: PTUD,70
ACKNOWLEDGEMENTS: Lawrence E. Turner

Department of Physics and Computer Science
Pacific Union College

August 1976
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RUN

CRE-5CR,.S
GET-PILCTE
RUN

PILOTF

NAME OF PILOT PROGRAM ?PTUD
NAME OF SCRATCH FILE ?SCR

? RUN

PILOT

HI! I AM READY TO GO AGAIN, HOW ABOUT YOU??
CONSIDER THIS SECTION OF A PROGRAM:

NAME TWO STATES BORDERING ON CALIFORNIA ?0REGON,ARIZONA
VERY GOOD!

THIS PROGRAM TAKES A TOTAL OF 8 STATEMENTS (INCLUDING A NEGATIVE RETORT
WHICH YOU DID NCT GET SINCE YOU ANSWERED CORRECTLY)>. IT ALSO TAKES
INTO ACCOUNT ANY COMBINATION OF THE THREE POSSIBLE STATES!

WHAT STATEMENT IS NECESSARY FOR THIS ? DEMAND
EXCELLENT, I CAN TELL YOU DID YOUR HOMEWORK!
LET'S LOOK AT A LISTING OF THE PROGRAM.

7008 T:NAME TWO STATES BORDERING ON CALIFORNIA +
7018 A:

7028 M:ARIZON,AZ

7830 M:NEVAD,NV

7042 M:0REG,O0R

7959 «D:2

7068 Y:VERY GOOD!

7072 N:NOPE.

THE HEART OF THIS IS STATEMENT 7058, THE DEMAND STATEMENT.

WHAT DO STATEMENTS 7028, 7830, AND 7848 DO ?MATCH

YES, THEY CHECK FOR THE POSSIBLE CORRECT STATES. NOW IF STATEMENT 7050
WERE LEFT OUT, THEN WHAT RESPONSE WOULD SET THE MATCH FLAG TO THE 'YES'
STATE ?R-0OREGON

EXACTLY! ONLY °'OREGON®' WOULD INITIATE °*VERY GOOD!'. WHAT THE DEMAND
STATEMENT DOES IS TO CHANGE THE MATCH FLAG TO 'YES' IF TWO OR MORE OF
THE EXECUTED MATCH STATEMENTS SINCE THE LAST EXECUTED ANSWER STATEMENT
HAVE BEEN SUCCESSFUL., OTHERWISE IT IS SET TO 'NO*!

WHAT OTHER PILOT STATEMENTS CAN CHANGE THE MATCH FLAG ?ANSWER

CORRECT, BUT YOU FORGOT ONE. BOTH THE ANSWER AND THE MATCH CAN ALSO
SET THE MATCH FLAG.

1F STATEMENT 7@56 WERE TO READ '7850 .D:1', THEN HOW MANY CORRECT
STATES WOULD HAVE TO BE ENTERED IN ORDER TO GET 'VERY GOOD!*' ?1!
EXACTLY! THE INTEGER OBJECT OF THE DEMAND STATEMENT (IN THIS CASE 1)
TELLS HOW MANY EXECUTED MATCH STATEMENTS MUST BE SUCCESSFUL SO THAT THE
'Y' CONDITION STATEMENTS WILL BE EXECUTED.

CONSIDER: . ‘

7058 T:YOU GOT +
7060 «D:1

7070 Y:ONE+

708@ «D:2

7098 Y:, TWO+

7188 «D:3

7118 Y:, THREE+

7120 .D:1

7138 Y: OF THEM!
7149 N:NOT EVEN ONE!
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TRY IT!

NAME TWO STATES BORDERING ON CALIFORNIA ?0REGON,ARIZONA
YOU GOT ONE, TWO OF THEM! .

TRY IT AGAIN!

NAME TWO STATES BORDERING ON CALIFORNIA ?ARIZONA,NEVADA
YQU GOT ONE, TWO OF THEM!

TRY IT AGAIN!

NAME TWO STATES BORDERING ON CALIFORNIA ?ARIZONA,NEVADA,OREGON
YOU GOT ONE, TWO, THREE OF THEM!

ONE MORE TIME.

NAME TWO STATES BORDERING ON CALIFORNIA ?ARIZONA,NEVADA,OREGON
YOU GOT ONE, TWO, THREE OF THEM!

THEREZ ARE, OF COURSE, MANY VARIATIONS MADE POSSIBLE BY THE DEMAND
STATEMENT. CONSIDER:

7050 «D:3

7868 Y:VERY. VERY GOOD! YOU GOT ALL THREE!
79070 JY:*NEXT

7080 +D:2

7099 Y:CORRECT!

7188 JY:*NEXT

7118 «D:1!

7126 Y:YOU DID GET ONE RIGHT.

7136 N:YOU DIDN'T EVEN GET ONE!

7148 *NEXT R:

WHY DO YOU THINK THE JUMP STATEMENTS ARE NECESSARY??

?

IF «D:3 IS SATISFIED, SO IS .D:2 AND .D:1!! THUS IF THREE ARE FOUND.,
THEN YOU MUST BRANCH AROUND THE SECTIONS THAT CHECK FOR TWO AND ONE.
NOTE THAT THE DEMAND STATEMENT CHECKS FOR °'AT LEAST'. IT DOES NOT
CHECK FOR 'EXACTLY'. )

0K, WHAT DO YOU THINK «.D:@ SETS THE MATCH FLAG TO ?

?2?7YES

RIGHT ON! SINCE IN ALL CASES AT LEAST ZERO MATCH STATEMENTS HAVE BEEN
SATISFIED, .D:@ ALWAYS SETS THE MATCH FLAG TO ‘'YES'. THIS IS A WAY OF
FORCING THE MATCH FLAG IRREGARDLESS OF PREVIOUS MATCHES.

AN EXAMPLE: :

3560 T:CAN YOU NAME THE CLOSEST STAR TO THE EARTH +
3578 A:

3580 M:YES,OF COURS.,RIGHT,CERTAIN, SURE,Y

3590 Y:0K, WHAT 1S IT +

3688 *STAR AY:

3610 M:SUN,SOL

3620 Y:VERY GOOD!

3630 JY:*%NEXT

3640 T:NO WAY, HERE'S A HINT: YOU ONLY SEE IT DURING THE DAY.
365@ T:NOW TRY IT +

3660 +D:9@ :

3670 J:*STAR

IF. STATEMENT 3660 WERE MISSING., WOULD *STAR AY: BE EXECUTED AFTER THE,
JUMP (J:*STAR) ?NO

THAT'S RIGHT! IN FACT, THERE WOULD BE NO WAY TO GET OUT OF THE LOOP!!
ACTUALLY THERE ARE PERHAPS OTHER WAYS OF ACHIEVING THIS SAME RESULT
WITHOUT RESORTING TO THE «.D:@, BUT AT TIMES IT IS CONVENIENT.

THERE IS ONE FURTHER POINT TO CONSIDER. 1IF THERE ARE TOO MANY
ALTERNATIVES IN A MATCH OBJECT TO FIT ON ONE LINE, THEN HOW DO YOU
'CONTINUE®* A MATCH?? : : )

?CONDITION

ACTUALLY, BY THE USE OF AN 'N' CONDITION YOU CAN 'CONTINUE® AS LONG AS
YOU WISH.

THE QUESTION TO BE ANSWERED IS: DOES THIS AFFECT THE FUNCTION OF THE
DEMAND STATEMENT?

WHAT DO YOU THINK ?NO

RIGHT! IT DOES WORK PROPERLY IF YOU THINK OF THE TWO OR MORE
STATEMENTS °'CONTINUED' TOGETHER AS A SINGLE MATCH STATEMENT. AT THE
MOST THERE WILL BE ONE SUCCESSFUL MATCH AMONG THEM. TO SEE THIS, EXAM:

PTUD, Page 3
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4873 T:NAME A DIGIT AND A COLOR.

42892 A:

4099 M:ZER,ONE, TWO, THRE,FOUR,FIVE
4102 MN:SIX,SEVEN,EIGHT,NINE

4112 M:BLUE,RED,GREEN,ORANGE.,GREY
4120 MN:PINK,BLACK,PURPLE,VIOLET

4130 MN:YELLOW,WHITE,BROWN

4140 +D:2

4159 Y:GROOVY!

4168 N:1 GIVE UP!

IF 'TWO*' IS TYPED IN, HOW MANY SUCCESSFUL MATCH STATEMENTS WILL
EXECUTED BEFORE 4149 ?1

CORRECT. ONLY NUMBER 4690 WILL BE SUCCESSFUL, IN FACT 4100 WILL NEVER
BE EXECUTED!

NOW WHAT IF 'NINE AND RED® ?2 }
RIGHT. BOTH 4108 AND 4119 ARE SUCCESSFUL. NUMBER 4090 IS EXECUTED BUT
FAILS. 4122 AND 4132 ARE NOT EVEN EXECUTED.

IF °'NOTHING' IS TYPED IN 20

0K, THEY ALL WILL BE EXECUTED, BUT NONE SUCCESSFULLY.

NOTICE THAT EACH SET OF ‘*CONTINUED® MATCH STATEMENTS ACTS LIKE ONLY ONE
STATEMENT AS FAR AS BOTH THE MATCH FLAG AND THE DEMAND STATEMENT.

WHAT DO YOU THINK 1S THE MAXIMUM NUMBER OF SUCCESSFUL MATCHES THAT CAN
BE ‘'DEMANDED' 2?99

I GUESS YOU REALLY DID YOUR HOMEWORK! THE LARGEST ALLOWED OBJECT OF A
DEMAND STATEMENT IS 99« THUS YOU CAN HAVE UP TO 99 MATCHES TO BE
*DEMANDED'! IT IS RARE THAT YOU WILL EVER NEED THIS MANY FOR A VERY
SIMPLE REASON.

WHAT IS THE LONGEST RESPONSE ALLOWED BY PILOT 272

CLOSE! EXACTLY! UP TO 72 CHARACTERS MAY BE TYPED IN AT ANY TIME.
THIS IS THE MOST THAT PILOT CAN CHECK FOR POSSIBLE MATCHES AT ANY ONE
TIME.

THAT COMPLETES EVERYTHING THERE IS TO KNOW ABOUT DEMAND! YOU NOW KNOW
(OR HAVE BEEN EXPQSED TO)> MOST OF THE PILOT LANGUAGE STATEMENTS. YOU
CAN CAUSE THE COMPUTER TO PRINT OUR STUFF, ASK QUESTIONS, MATCH THE
RESPONSE, MAKE APPROPRIATE COMMENTS, JUMP, AND NOW DEMAND. THERE ARE
ONLY THREE MORE THINGS TO KNOW AND YOU WILL BE AN EXPERT! THESE ARE:
HOW TO MODIFY THE VALUE OF A NUMERIC VARIABLE; SUBROUTINE JUMPINGs AND
A MORE POWERFUL MATCH STATEMENT.

LET'S REVIEW WHAT YOU KNOW ABOUT NUMERIC VARIABLES. FIRST HOW MANY
DIFFERENT NUMERIC VARIABLES ARE THERE ?26 ’
PRECISELY!

WHAT PILOT STATEMENT(S) CAN MODIFY THE VALUE STORED IN A NUMERIC
VARIABLE ?DONT KNOW

SO FAR WE HAVE ONLY DISCUSSED HOW THE ANSWER STATEMENT CAN MODIFY THE
VALUE OF A VARIABLE. -

WHAT PART OF AN ANSWER STATEMENT ALLOWS THIS ?AFTER THE COLON
BEAUTIFUL! AND WHAT SPECIAL SYMBOL SIGNIFIES A NUMERIC VARIABLE ?#

OF COURSE!

NAME TWQ WAYS IN WHICH A NUMERIC VARIABLE MAY BE USED.

?MATCH AND TYPE

WELL, YQOU GOT ONEe. THE FIRST WAY WE STUDIED WAS TO OUTPUT THE VALUE IN
A TYPE STATEMENT. THE SECOND WAS IN A CONDITION. HERE IS A PART OF A
PROGRAM TO ILLUSTRATE:

45208 T:WHAT IS YOUR AGE +

4530 *PLEASE A:#A

4540 TB:GIMME A NUMBER!

4550 JB:*xPLEASE

4560 TC(A<=@):WHAT? A NEGATIVE NUMBER!
4578 TCA>150):A FOSSIL IF 1 EVER SAW ONE!
4580 T:ARE YOU REALLY #A YEARS OLD???

WHAT DOES THE CONDITION 'B' DO ?DONT KNOW
I ALMOST FEEL LIKE GIVING UP ON YQU! THE STATEMENTS WITH A 'B’
CONDITION ARE EXECUTED ONLY IF NO VALID NUMBER WERE ENTERED. IT ALLOWS
TESTING OR CHECKING FOR A NUMBER IN THE RESPONSE.

SOMETIMES IT 1S DESIRED TO MODIFY THE VALUE OF A NUMERIC VARIABLE OTHER
THAN IN AN ANSWER STATEMENT. THERE ARE THREE PILOT STATEMENTS THAT DO
THIS. THE FIRST AND MOST POWERFUL 1S THE COMPUTE STATEMENT. WHAT DO
YOU THINK IS THE INSTRUCTION FOR THE COMPUTE STATEMENT ?.C

AHA, YOU ARE TOO TRICKY! THE INSTRUCTION FOR THE COMPUTE STATEMENT IS
SIMPLY A 'C'.

LET'S LOOK AT A FEW EXAMPLE COMPUTE STATEMENTS:
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7358 C:A=S5

8120 CY:B=A+32%X
8320 C(Z>3) S=T*(2+N)
9040 C:H=

9450 C:N= N+l

THE OBJECT OF THE COMPUTE STATEMENT BEGINS WITH WHAT ?CHARACTER

OH MY ACHING HEADS! WILL YOU WAKE UP?? THE FIRST THING IN THE COMPUTE
OBJECT IS A NUMERIC VARIABLE. IT IS THE ONE WHOSE VALUE 1S5 TO BE
MODIFIED.

WHAT IS THE NUMERIC VARIABLE THAT IS TO BE MODIFIED IN STATEMENT 8320

ABOVE 2?5

ALRIGHT, THE VARIABLE S WILL BE MODIFIED WHEN 832¢ IS EXECUTED.

WHAT IS THE NEXT ITEM IN ALL COMPUTE STATEMENT AFTER THE LEADING
NUMERIC VARIABLE ?=

GOODe. ALL COMPUTE STATEMENTS MUST HAVE AN EQUALS SIGN (=). THE PART
TO THE RIGHT OF THE EQUALS SIGN IS VERY GENERALLY TERMED AN ARITHMETIC
EXPRESSION OR SIMPLY EXPRESSION.

C: <NUMERIC VARIABLE>=<EXPRESSION>

THIS IS HOW YOU WOULD DIAGRAM A GENERAL COMPUTE STATEMENT. THE °'<>'
SURROUND A SINGLE SYNTACTICAL PILOT ENTITY. I HAVE LEFT OFF THE'
STATEMENT NUMBER AND ANY OPTIONAL LABEL OR CONDITION, THEY ARE MOST
CERTAINLY ALLOWED. WHERE DOES THE CONDITION GO??
5

[

°

[ 4

PTUD, Page 5



Doawwmentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

PTUE
TITLE: PILOT TUTORIAL : : 36883-18017
DESCRIPTION: This is the fifth and last program in the tutorial series in PILOT to
: teach the elements of the PILOT Ianguage.
This program deals with additional usage of the COMPUTE statement, the
INTEGER FUNCTION, the RANDOM NUMBER FUNCTION, USE and END, and the
extended MATCH,
INSTRUCTIONS: This program is stored in 3 files: P-TUEl, P-TUE2, P-TUE3 for the
HP 2000E system and on the one file PTUE for the HP 2000E series system.
The scratch file should be at least 2 records in length.
SPECIAL
CONSIDERATIONS: 2000E: P-TUEl, 485 P-TUE2, 48; P-TUE3, 48
2000 Series System; PTUE, 70
ACKNOWLEDGEMENTS: Lawrence E. Turner, Jr, .

Department of Physics and Computer Science
Pacific Union College
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RUN

CRE-SCR, 5
GET-PILOTF
RUN

PILOTF

NAME OF PILOT PROGRAM ?PTUE
NAME OF SCRATCH FILE ?SCR

?RUN

PILOT

GREETINGS! THIS IS THE FINAL PROGRAM IN THIS SERIES. YOU ARE ALMOST
FINISHEDe. ACTUALLY., I HOPE THIS IS JUST A BEGINNING OF YOUR USAGE OF
PILOT!

LAST TIME WE DISCUSSED THE COMPUTE STATEMENT AND AT LEAST ONE EXAMPLE
OF HOW IT COULD BE USED. DO YOU REMEMBER THAT USE ?YES

VERY GOOD, WHAT IS IT ?

?2?2FORGOT '

WELL, WHAT I HAD IN MIND WAS THE USE AS A COUNTER. AS IN:

1738 C:M=M+1
296@ CY:P=P+1
4110 C(X<17):D=D+1

BESIDES THE COMPUTE STATEMENT, WHAT PILOT STATEMENT CAN MODIFY THE
VALUE OF A NUMERIC VARIABLE ?ANSWER STATEMENT

RIGHT ON! SO FAR WE HAVE ONLY EXAMINED THE ANSWER STATEMENT. THIS
ALLOWS A QUESTION WHICH ASKS FOR A NUMERIC RESPONSE.

THE COMPUTE STATEMENT MAY BE USED IN CONJUNCTION WITH THIS TO HELP
EXTRACT THE INTENDED RESPONSE MORE ACCURATELY. CONSIDER:

6319 T:HOW MANY DAYS IN ONE WEEK +

6320 A:#D

6339 M:SEVEN

6348 CY:D=7

6350 T(D=7):EXACTLY! +

6368 T(D#7):SORRY, +

6372 T:THERE ARE SEVEN DAYS IN ONE WEEK.

WHAT IS THE PURPQSE OF STATEMENTS 6330 AND 6348??

?TO ALLOW FOR NUMERIC 7 AND ALPHABETIC SEVEN

RIGHT, THEY CATCH THE RIGHT RESPONSE IF THE PERSON HAPPENED TO TYPE
*SEVEN' INSTEAD OF '7'. BOTH ARE CORRECT.

LET*'S EXECUTE THIS PROGRAM.

HOW MANY DAYS IN ONE WEEK 2?7
EXACTLY! THERE ARE SEVEN DAYS IN ONE WEEK.

NOW TRY IT AND ENTER 'SEVEN' SPELLED OUT.

HOW MANY DAYS IN ONE WEEK ? SEVEN
EXACTLY! THERE ARE SEVEN DAYS IN ONE WEEK.

OFTEN ONE ONLY WISHES THAT THE RESPONSE BE CLOSE TO THE CORRECT
ANSWERe AGAIN THE COMPUTE STATEMENT TO THE RESCUE!

84009 T:HOW MANY CENTIMETERS IN ONE INCH +
8410 A:#X )

THE CORRECT ANSWER 1S 2.543 HOWEVER, TO BE CONSIDERED CORRECT YOU MIGHT.
ALLOW ANY NUMBER BETWEEN 2.5 AND 2.58. THIS WOULD ALLOW ANY RESPONSE
THAT IS WITHIN @€.84 OF THE CORRECT ANSWER TO BE COUNTED. A VERY SIMPLE
WAY IS TO COMPUTE THE DIFFERENCE BETWEEN THE CORRECT ANSWER AND THE
RESPONSE. -

HOW WOULD YOU DO THIS ?C:D=2.54-X

I BELIEVE THAT IS CORRECT! A COMPUTE STATEMENT THAT LOOKS LIKE THIS
SHOULD DO THE TRICK:
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8420 C:D=2.54-X

IF THE RESPONSE 1IS: *2¢5" WHAT IS STORED IN D ?.84 .

EXACTLY! D HAS @.04 STORED IN IT. SINCE 2.5 IS AN ALLCWED °*CORRECT
ANSWER', HOW WOULD YOU CAUSE THE APPROPRIATE MESSAGE TO BE TYPED OUT??
?C:~+~T(D<=0.84): CORRECT!

GOOD. BY USING D IN A CONDITION ON A TYPE STATEMENT YQU CAN PRINT THE
CORRECT RETORT. CONSIDER:

8498 T:HOW MANY CENTIMETERS IN ONE INCH +
8419 A:#X i

8420 C:D=2.54-X%

8440 T(D<=@.84):VERY GOOD!

8450 T(D>@3.04):NOT QUITE.

THIS IS COOL FOR GUESSES LESS THAN 2.54, BUT WHAT WOULD BE PRINTED IF
*57' WERE ENTERED ?VERY GOOD!

EXACTLY! NOW IS '57' A 'CORRECT RESPONSE' ?NO

OF COURSE NOT, THUS WE HAVE A BUG TO FIX!! WHAT WE REALLY WANT IS THE
ABSOLUTE DIFFERENCE FOR De SO IF D IS LESS THAN ZERO., WE WANT TO
CHANGE ITS SIGNe THIS CAN BE DONE WITH ONE PILOT STATEMENT:

8430 C(D<@)>:

WHAT IS THE CORRECT OBJECT ?D=-D
VERY GOOD!
THUS OUR PROGRAM BECOMES:

84090 T:HOW MANY CENTIMETERS IN ONE INCH +
8410 A:#X

8428 C:D=2.54-X

8430 C(D<@):D=-D

8440 T(D<=0.94):VERY GOOD!

8450 T(D>@.84):NOT QUITE.

EXCEPT FOR INTEGER RESPONSES IT IS BEST TO GO THROUGH SOMETHING LIKE
THIS FOR NUMERIC RESPONSES, EVEN FOR SIMPLE DECIMAL NUMBERS. THE
COMPUTER CANNOT REPRESENT MOST DECIMALS EXACTLY, HENCE SOMETHING LIKE:
7328 T(X=+1): «ee MAY NEVER BE EXECUTED EVEN IF '@.1' HAS BEEN
PREVIOUSLY STORED IN X. SOMEWHERE, PERHAPS IN THE SEVENTH DECIMAL
PLACE, X MAY DIFFER SLIGHTLY FROM @s,1, AND THE TEST WILL FAIL.

ANOTHER USEFUL WAY TO MODIFY THE VALUE OF A NUMERIC VARIABLE IS TO
REPLACE IT WITH THE GREATEST INTEGER LESS THAN OR EQUAL TO THE ORIGINAL
NUMBER.

FOR 4.7, WHAT IS THIS INTEGER 24

RIGHT ON!

HOW ABOUT B.247 2?8

BEAUTIFUL!

0K, TRY 6.88 26

GOOD.

AND -2.7 7-3

EXCELLENT!

FINALLY, =-7.80 27-7

PERFECT! NOTE THAT FOR POSITIVE NUMBERS THIS GREATEST INTEGER FUNCTION
IS EQUIVALENT TO JUST THROWING AWAY ANY DECIMAL PORTION; HOWEVER, THIS
SIMPLE~MINDED DESCRIPTION IS NOT ADEQUATE FOR NEGATIVE NUMBERS.

THIS OPERATION 1S DIFFICULT, IF NOT IMPOSSIBLE, TO DO WITH THE COMMON
ARITHMETIC OPERATORS AS ALLOWED IN THE COMPUTE STATEMENT. YET IT IS
SUFFICIENTLY USEFUL TO BE INCLUDED IN THE PILOT LANGUAGE.

A NEV INSTRUCTION IS USED, WHAT DO YOU THINK IT IS 71 _

THAT 1S A GOOD GUESS, BUT THE INTEGER FUNCTION (REALLY THE GREATEST
INTEGER THAT IS LESS THAN OR EQUAL TO) IS DESIGNATED BY THE EXTENDED
INSTRUCTION '+1's EXAMPLES ARE:

3718 «1:X
4293 «JI1:5
66608 «1(X>9):X

WHAT ARE THE OBJECTS OF THESE INTEGER FUNCTION STATEMENTS ?NUMERIC VARIR
NUMERIC VARIABLES

EXACTLY! THE OBJECT 1S5 A SINGLE NUMERIC VARIABLE. ITS VALUE
IMMEDIATELY BEFORE THE EXECUTION OF THE STATEMENT IS REPLACED BY THE
GREATEST INTEGER THAT 1S LESS THAN OR EQUAL TO IT.

TO SEE A POSSIBLE USE, CONSIDER:
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325¢ T:THREE 1S WHAT PERCENT OF 24 +
3263 A:#P

3278 .1:P

3288 T(P=12):EXCELLENT!

3298 T(P#12):NOPE.

WHAT IS THE SMALLEST NUMBER FOR WHICH 'EXCELLENT® WILL BE PRINTED 712
RIGHT ON!

HERE THE CORRECT ANSWER IS 12.5, BUT ANYTHING FROM !2 UP TO (BUT NOT
INCLUDING) 13 IS ACCEPTABLE. THE .I VERY EASILY SETS UP THE RANGE.

A MORE IMPORTANT USE IS FOR ROUNDINGe THE INTEGER FUNCTION AS GIVEN
DOES NOT ROUND, IT MERELY TRUNCATES. ROUNDING CAN BE ACHIEVED IN QUITE
A STRAIGHTFORWARD MANNER BY:

4560 C:X=X+.5

4570 -1:X
WHAT WILL BE STORED IN X IF IT PREVIOUSLY HAD 4.00 24
EXACTLY.
HOW ABOUT 4.6 ?5
cooL!
0K, TRY =-2.1 ?-2
RIGHT!

AND WHAT DOES -5.7 BECOME ?-5S
MY, MY, NOe =57 + 3.5 IS -5.2 WHICH BECOMES -6.

NOTE THAT THE WAY THE INTEGER FUNCTION [S DEFINED MAKES THE ROUNDING
OPERATION WORK FOR BOTH POSITIVE AND NEGATIVE VALUES. IF IT SIMPLY
DISCARDED THE DECIMAL PART, THEN THERE WOULD HAVE TO BE SPECIAL TESTS
AND HASSELING TO DO THE ROUNDING.

YOU CAN ROUND TO ANY POINT YOU WISHe. CONSIDER THE FOLLOWING TG ROUND
TO THE NEAREST HUNDRETH (PENNY??):

7310 C:Q=Q%198+.5
7320 .1:Q
7332 C:Q=Q/109

0K, IF Q ORIGINALLY CONTAINS 3.14159, WHAT IS THE NEW VALUE ?
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Doaumentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBU_TED‘PROGRAM BASIC

STDATA
TITLE: CWF SUBPROGRAM 36888;18027
DESCRIPTION: STDATA is one of a series of user-written sub-programs that extend the

capabilities of Hewlett Packard's 1icensed instructional product: Course
Writing Facility (CWF). For more information about CWF, users should
consult the Course Writing Facility Reference Manual, Part no. 24383-90001.

When a CWF author invokes this sub-program with a call of the form

"fn /stdata", certain data from the student's record are made available
in the CWF buffer, b5. The data include the student's name, number, user
group, and date of registration, as well as the time he has spent on the
course and the time of his last sign-on. These data may be used directly
by the author to print out messages to the student, or to affect the
logical flow of the course for each individual student.

3

INSTRUCTIONS: CALLING FORMAT
fn /stdata

COURSE FACILITIES AFFECTED

Counter 30 (c30) will contain the student number

Buffer 5 (b5) will contain the following:

Starting positicn length contents
' 0 9 student number
9 22 student's last name
31 3 user group
34 8 data of registration: MM/DD/YY
42 8 today's date: MM/DD/YY
50 8 time of sign on: hh-mm xx (AM, PM, N, M)
58 13 time on course up to last sign off
(hh hrs mm min)
n 22 student's first name

The student's last name will never exceed a maximum of 20 characters and
will be filled with blanks to a total of 22 characters; all 22 characters
will be filled with blanks for a demo student. The last character in the
name is followed by a control E, e.g., SMITHEC. This causes printing to
stop at the end of the student's name, for example, "1d b5,71,22/b1" loads
22 characters into bl, but "ty b1" then prints only up to the EC.

Continued on following page.

SPECIAL
CONSIDERATIONS: HP 24383A, Course Writing Facility must be present in the system for this
subprogram to RUN.

ACKNOWLEDGEMENTS: Jutta Kernke
Hewlett Packard
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INSTRUCTIONS continued

Similar remarks apply to the student's first name

SAMPLE CALL

fn /stdata

1d b5,71,22/b1

ty How are you today,
ty bl

ty ?

SAMPLE RUN

How are you today, John?
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PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

STOP
MATH CALCULATOR PACKAGE . 3623%

STOP is a hypothetical STOred Program digital computer having a very
simple machine language. The STOP program in the TIES Time-Share library
simulates STOP, allowing users to write programs in a simple machine
language.

The op codes are:

1 LOAD - Clears the contents of the accumulator and brings to it
the number stored in the location specified by the storage
address.

2 ADD - Adds to the accumulator the number stored in the specified
location.

@3  SUBTRACT - Subtracts from the accumulator the number stored
in the specified location. .

@4  MULTIPLY - Multiplies the number in the accumulator by the
number in the specified location.

@5 UIVIDE - Divides the number in the .accumulator by the number
in the specified location, keeping only the quotient in the
accumulator.

@6  STORE - Stores the accumulator contents in the specified
location.

@7  PRINT (cr) - Prints the number contained in the specified
Jocation and returns the carriage. It will nct print a number
directly from the accumulator,

@8  BRANCH ON NEGATIVE - If the accumulator is negative, sends
contro] to the specified location and continues execution with
the instruction found there.

P9 HALT - Stops execution of a program. The address portion of a
halt instruction is ignored by the system. Use any 3 digits.

19 JUMP - Sends control unconditionally to the specified address
and continues execution with the instruction found there.

11 PRINT - Prints the number contained in the specified location;
does not return the carriage. It will not print a number
directly from the accumulator.

12 DIVIDE - Divides the number in the accumulator by the number
in the specified location, keeping only the remainder in the
accumulator.

15 BRANCH ON ZERO - If the accumulator is zero, sends control to
the specified location and continues execution with the in-
struction found there.

17 PRINT FROM ACCUMULATOR - Prints the number contained in the
accumulator. Operand should be PP since no address is
referred to.

See Attached

Statement 20 dimensions Array A at 500 to accomodate the HP 2000E. The
array may be re-dimensioned to 1000 to allow HP 2000 Series users to write
longer STOP programs.

TIES
St. Paul, Minnesota
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INSTRUCTIONS :
To enter a program in the STOP language:
- After the system prints "BEGIN TYPING IN YOUR PROGRAM AND DATA STATEMENTS.", enter each
statement as in the following example:
991,P12P9 (carriage return)
The first three digits are the address where the instruction or datum (91209) will be stored.

- After your program and data are entered, type an E indicating the end of your entries.

- The system will print "TYPE @ TO RUN, 1 TO EDIT, 2 TO LIST, 3 TO STEP." Typing a 1 at this
point allows you to re-enter any statements you wish to correct or to add new statements.
You need to terminate your editing by typing an E. (See below for options 2 and 3)

- When you type a P to run, you will be asked to enter the starting address of the program.
Touching the RETURN button after entering the address will cause the program to be executed.

Other Options

LIST: This will give a list of addresses and their contents. You must be prepared to type on
request the beginning and ending addresses of the list you wish printed.

STEP: This will allow you to execute your program one step at a time. You will first enter the
starting address as in the RUN option. As each step is executed, the teletype will print the
address of the instruction executed and the contents of the accumulator after execution. Typing
a 3 and carriage return will cause the system to execute the next instruction in the same
manner. Typing a P and carriage return will cause the rest of the program to be executed
from that point on. Typing a 1 will send control back to the original four-option statement.

SPECIAL CONSIDERATIONS:

An introduction to STOP and its language is found in Computers - Theory and Uses, written by
Vincent S. Darnowski and published by the Natiomal Science Teachers Association, NEA, 1201 Sixteenth
Street N.W., Washington, D.C. 20036. The cost is $24.00 for 30 copies. The book was written as a
text for introducing junior high school students to computers and their implications. Students
studying this text can enhance their understanding of computers by writing and running machine
language programs from any TIES Time-Sharing terminal.

Storage addresses must be integers greater than @ and less than 1998, Instructions and data words
must be integers between -99999 and 99999 inclusive.

Program or data statements can be corrected by retyping the statement. This can be done at any
time during the entering of your program, or at other times when a system message gives you the option.
New statements can be added at those same times.

STOP will execute instructions in sequence by address, starting with whatever address you specify and
ending when a HALT command is reached. Hence, you must not leave any addresses undefined in the

range of your program.

Since a datum and an instruction are each represented by a 5 digit integer, they appear the same
to the computer. Therefore, programs and data must be stored in separate areas predetermined
by you when you assign storage locations.

August 1976
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RUN

RUN
STOP

TYPE AN 'E' TO INDICATE YOU HAVE FINISHED INPUTTING.

BEGIN TYPING IN YOUR STOP PROGRAM.
70601,11100

7002,11100

70083,07108

70084,11100

?7005.,09000

7100,02345

7E

TYPE 6 TO RUN, ! TO EDIT, 2 TO LIST, 3 TO STEP.
22

INPUT THE STARTING AND ENDING ADDRESSES FOR THE LISTING.
7001,0085

eol, 11100
ec2,11108
083,087100
904,11100
265.,09000

TYPE © TO RUN, 1 TO EDIT, 2 TO LIST, 3 TO STEP.
T8

INPUT THE STARTING ADDRESS.
1001

2345 2345 92345
2345 HALT

TYPE @ TO RUN, 1 TO EDIT, 2 TO LIST» 3 TO STEP.
?

DONE

RUN

STOP

TYPE AN ‘*E' TO INDICATE YOU HAVE FINISHED INPUTTING.

BEGIN TYPING IN YOUR STOP PROGRAM.
?001,01401

7002,02402

?9083.,17080

1084,09000

7481.,00003

?402,088632

?

?7?7E

TYPE © TO RUN, | TO EDIT, 2 TO LIST, 3 TO STEP.
70

INPUT THE STARTING ADDRESS.
7001

88635
HALT

TYPE 2 TO RUN, | TO EDIT, 2 TO LI1ST, 3 TO STEP.
?

7?
DONE
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‘ STPAL
TITLE: . STOP MACHINE AND ASSEMBLY LANGUAGE SIMULATOR' k . 36765

DESCRIPTION: STPAL consists of 4 programs named STPAL, STPAL1, STPAL2, and STPAL3.

STOP is a hypothetical, electronic, stored-program, sequential, digital
computer designed specifically to aid in teaching computer concepts. (It
is not difficult to simulate STOP on many existing computer.) The STPAL
system consists of a machine language translator and an assembly language
translator. The two languages are SML (extended STOP simulated Machine
Language) and SAL (STOP simulated Assembly Language).

The STOP system has had two predecessors, the most influential being a
similar system developed at I11inois Institute of Technology with Compu-
ters - Theory and Uses by Vincent S. Darnowski as an initial impetus in
this project. The second more recent influence is An_Instructional Manual
for CARDIAC by Hagelberger and Fingerman distributed and published by the
Bell System for use in the classroom. CARDIAC consists of a cardboard
“computer" with a small set of operations. The STOP system and CARDIAC
are easily made compatible with HP Time-Sharing BASIC.

INSTRUCTIONS: The STOP system begins by requesting "PROGRAM FILE NAME ?". The operator
responds with the name of the file to be used to store the program or the
file containing the program, if a previously written program is to be re-
RUN. If the file is not available, STPAL will tell the operator how to
open it and halt. It is necessary to type RUN after opening the file and
re-enter the file name. The system will then print "TYPE YES IF THIS IS
AN ASSEMBLY PROGRAM?". The operator responds with YES or NO. If NO is
the response, STPAL types "ENTER MACHINE LANGUAGE STATEMENTS". The oper-
ator begins to enter statements according to the SML rules. After the
operator enters a statement with a PPp address, execution of the machine
language program begins.

After a HALT is encountered, the STPAL system asks "DO YOU WISH TO CORRECT
THE MACHINE LANGUAGE PROGRAM?". The operator answers YES or NO. If no
corrections are to be made, STPAL returns to the PROGRAM FILE NAME? request.
The operator enters a new file name to run another program or //STOP to
terminate.

continued on following page

ACKNOWLEDGEMENTS: Norman Thompson
TIES
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INSTRUCTIONS continued

The machine language version can be corrected by typing in the address and the instruction to go at that
address. To end corrections, the operator types a P@p address, and the program begins executing as before.

If an assembly language program is indicated, STPAL types:

BEGINNING ASSEMBLY
TYPE @ FOR NEW PROGRAM, 1 FOR REASSEMBLE OLD PROGRAM?

[f an old program, the program statements will be read from the file requested earlier, then compiled and
executed. If a new program, STPAL will request assembly statements, write them to the file, then, after
an END statement is encountered, compile and execute the program. After execution of either an old or
new assembly program, the system will type:

DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?
and the operator should proceed as above.
I. SML - A Machine Language

1. Instruction WORD FORMAT
Each SML instruction is 5 decimal digits long. The first two (high order) digits form the
operation code while the low order three digits form the operand.  The operation code (op-code)
specifies the operation to be performed. (See Section III.} The operand varies in function
from operation to operation. The various uses are: a. Location of data; b. Location of next
instruction to be executed; c. The data itself; d. Additional information necessary in the
instruction execution.

2. Statement Format
SML recognizes two basic types of statements, program statements and comment statements. The
comment statement must have an asterisk in column 1. Then the rest of the line will be taken
as a comment for documentation purposes. Program statements have the following format:

Cols. 1-3 Address of the computer word to be stored.
Col. 4 Blank

cor. 5 Either blank or a +, -, #, or *,

Col. 6-10 Computer Word

Col. 11-72 Any comment

Blank is the only non-numeric character allowed in Cols. 1-3 and 6-10 inclusive and will be
assumed to be zero. A + or - in Col. 5 assumes the computer word is a data word with the as-
sociated sign. An * in Col. 5 indicates indirect addressing. A # in Col. 5 indicates that
operand (Col. 8-10) is the data itself. This is generally referred to as a literal operand.

3. Instruction Execution
SML instructions are executed in numerical order by location. A branch instruction (or trans-
fer instruction) may alter the normal order of execution. The last statement written must have
location P92 and contain in the operand portion (Cols. 8-10) the location of the first instruc-
tion to be executed.

[1. SAL - An Assembly Language
SAL recognizes three basic types of statements: program statements, pseudo-operations, and comment
statements.

1. Program Statement
Program statements are translated into equivalent SML statements and stored. They have the fol-
lowing format:

Col. 1 Any control character but generally AC. (Super script "C" indicates a control
character which is done by pressing CTRL and the character simultaneously.)

Col. 2-3 Label field

Cols. 5-7 Operation field

Col. 8 An * or part of operand field
Cols. 9-10 Operand

Cols. 11-72  Any comment

[f Col. 1 has an * (asterisk) the entire line is taken as a comment statement. The label field
may contain a unique symbolic label of either 1 or 2 alpha-numeric characters. The first charac-
ter must be alphabetic (A-Z) but the second character may be alphabetic, numeric or blank. The
label may not be SO or -TR since these are reserved words used in the linkage to the square root
and trig subroutines respectively.  The operation field must contain a valid SAL mnemonic oper-
ation code. (See Section 1I[.) The operand may contain a symbolic label as defined above.

Also the operand may contain a literal 1, 2 or 3 digit right justified number. If this is so,
the value used by the instruction is not the content of the location specified but the number
itself. (For example, ADD1P@ would add the number 100 to the content of the accumulator, not
the content of Jjocation 100.)
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NS continued

Indirect addressing 15 indicated by an asterisk in Colunn 8. When indirect addressing is speci-
fied, the operand portion (Col. 9-10 of the assembled SML instruction) is replaced by the operand
portion of the location indicated. If indirect addressing is specified by the new effective
instruction, another indirect addressing cycle is taken. Indirect addressing may only be speci-
fied 10 levels deep.

It should be noted that the four fields of a SAL statement correspond to the four fields of SML
statement even to essentially the same columns.

Pseudo-operations

Pseudo-operations, unlike normal operations in program statements, are not assembled into SML
instructions, but are used to communicate with the assembler. In general, they have the same
format as program statements.

a. ORG
The pseudo-operation ORG (origin) sets the location counter at the value of the operand.
The operand must be right justified 1-3 digit non negative number in Columns 8-10.

b. END
The pseudo-operation END signals the end of the assembly program execution. An uncon-
ditional branch to the location specified by the operand is generated in location £90@.
The specified location will be the first statement to be executed by the assembled SML
program.

c. DS
The pseudo-operation DS (define storage) is used to reserve the number of storage
locations specified by the operand. The format of the operand is the same as that for
the ORG pseudo-operation.

d. Define constant + and -.
Either the pseudo-operation + or the pseudo-operation - may be used to reserve one
location of storage using the signed word content as the defined constant. The sign
must appear in Column 5 and the word must be a 5 digit number right justified in
Columns 6-10. The define constant may be used for constants in integer range -99,999
to 99,999.

valid SML operation codes and their SAL equivalents are listed below.

ODE  MNEMONIC FUNCTIONS

REA Allows one number to be read into the location specified by the operand.

LOA Load the accumulator with the word specified by the operand.

ADD Add to the accumulator the word specified by the operand.

SUB Subtract from the accumulator the word specified by the operand.

MUL Multiply the content of the accumulator by the word specified by the operand.

pvQ Divide the content of the accumulator by the word specified by the operand
and store the quotient in the accumulator.

STO Store the content of accumulator in the location specified by the operand.
(The content of the accumulator is not altered.)

PRT Print the content of the location specified by the operand.]

BON Branch to the location specified by the operand if the content of the accu-
mulator is negative.

HLT Halt execution. Control returns to a system command. 2 (Operand is ignored.)

UCB Branch to the location specified by the operand.

PSC Print the word specified by the operand and suppress the carriage return. |

DVR Divide the content of the accumulator by the word specified by the operand
and store the remainder in the accumulator.

NOP No operation executed. {Operand is ignored)

ZAC Zero the accumulator. (Operand is ignored) -

80Z Branch to the location specified by the operand if the content of the accu-

: mulator is zero.

BOP Branch to the location specified by the operand if the content of the accu-
mulator is positive.

PAD Print the content of the accumulator inserting a decimal point the number of
places from right specified by the operand.l»

BSA Store the address of the (current) instruction plus one in the location
specified by the operand and branch to the address specified by the operand
plus one.% (Appendix 11I)

RTC Return the carriage. SSkips a line)

SCR Suppress the carriage. (Operand ignored)

SNR Shift the content of the accumulator right the number of decimal places
specified by the operand.

SNL Shift the content of the accumulator left the number of decimal places
specified by the operand.

RAL Allows up to 10 numbers to be read into the 10 consecutive locaticns begin-

ning with the location specified by the operand.
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INSTRUCTION continued

OP-CODE  MNEMONIC FUNCTIONS

24

PCL Print the number of locations specified by the accumulator beginning with the
location specified by the operand. )

Notes:

The print operations simulate a typewriter with an automatic carriage return (unless the
carriage return is suppressed). PRT and PAD must be followed by SCR if so desired while PSC
will suppress the automatic carriage return.

The system will always respond “TYPE YES IF THIS IS AN ASSEMBLY PROGRAM". If the answer is NO
the system will expect a SML program, if YES a SAL program.

The PAD (17) operation is used to print a number with a decimal point. For example, to print
the value of PI{n) the content of the accumulator must be 31416 and then the operation PADO4
would be written and 3.1416 would be printed.

The RAL (23) operation allows up to 70 characters to be read from an input 1ine. The format
must be Col. 1 sign, Col. 2-6 numeric, and Col. 7 comma and so on across the line until the
number of {tems desired is included. .

The PCL (24) operation allows memory to be dumped from P@1 by loading the accumulator with the
number locations desired and executing PCLPQ.

IV.  Subroutines

1.

A subroutine is a sub-ordinate part of a computer program written to do some routine ar operation.
The linkage to a subroutine requires that the location of the subroutine be known; the location
of the return address be known; and the location of the fields operated upon be known. In SAL
the BSA (18) instruction is used to link to subroutines whether the subroutine is a library (See
2 and 3 below) or programmer created subroutine.

Linkage to the library subroutine for the square root is:

Col. 2345678910
BSA SQ

NU DS 201

RT DS 901

NU must be loaded with the number whose square root is to be found. The square root subroutine
will place in RT the root of the absolute value of NU {truncated to two decimal places but multi-
plied by a factor of 100).

Linkage to trigonometric subroutine is as follows:

Col, 2345678910
BSA TR

AA DS PN

88 0S 991

BB must contain a parameter that indicates the values to be found while AA {s the value to be op-
erated upon.

Parameter Unit of Input Function Stored

1 Degrees SIN 88
2 Degrees cos BB
3 Radians SIN 88
4 Radians cos B8
5 Degrees SIN AA

(0N BB
6 Radians SIN AA
7 Degrees ARCTAN BB
8 Radians ARCTAN BB

If B8 is less than or equal to 6, AA is an angle in degrees or radians. If AA is in degrees,
it must be in the range +18p.P9 and two decimal places are assumed. [f AA is in radians, it
must be in the range +3.1416 and 4 decimal places are assumed. For these values of BB all
results are truncated to 4 decimal places and multiplied by 10,000. Note that BB is always
replaced by an answer and for options 5 and 6 both AA and BB are replaced by answers. If BB
is 7 or 8, AA must be a number in the range +99.999 and 3 decimal places are assumed. If the
output is in degrees, the results are truncated to two decimal places and multiplied by 100.
1f ége output is in radians, the results are truncated-to 4 decimal places and multiplied by
10,000.
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RUN

STPAL

PHOGRAM FILE NAME#ROBIN

TYPE CRE-ROBIN,2 (RETURN), THEN TYPE RUN

DONE

RUN

STPAL

PROGRAM FILE NAME?PROGFL

TYPE YES IF THIS

ENTER MACHINE LANGUAGE STATEMENTS

?NON

NO

7801 N\

281 #s021001
7082 06820
7803 070828
004 01020
7085 920820
7006 096820
7807 #83513
7008 08003
7809 @9000
7000 10001

IS AN ASSEMBLY PROGRAM

BEGINNING EXECUTION

S12

HALT ENCOUNTERED.
NUMBER OF STATEMENTS EXECUTED 63
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?NO

EXECUTION COMPLETE.

PROGRAM FILE NAME?FILE!

TYPE YES IF THIS

?YES

BEGINNING ASSEMBLY
TYPE 8 FOR NEW PROGRAM,

LOC

0ol
ee2
083
211
812
213
214
21s
Q16
217
ais
819
e2e

OPADD

+20314

. 23001

"AY-1-B]
15822
84e0!
24002
04011
11801
11002
178602

August 1976

LAB

R
H

P1
GO

IS AN ASSEMBLY PROGRAM

OP OPER

DS @81
DS 001
DS @08
+08314
RAL R
LOA R
BOZ EX
MUL R
MUL H
MUL PI
PSC R
PSC H
PAD @2

} FOR RE-ASSEMBLE OLD PROGRAM.?|

STPAL, Paga &



STPAL, Page 6

a21 10012 ucs GO
922 29000 EX HLT 00
A80 108012 END GO

ASSEMBLY COMPLETE, BEGINNING EXECUTION

INPUT DATA. FORMAT SXXXXX,ETC.
2400005, +00002
5 2 157
?2+00000
HALT ENCOUNTERED. EXECUTION COMPLETE.
NUMBER OF STATEMENTS EXECUTED 14
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?YES
START EDITING. @808 ADDRESS STILL LAST STATEMENT.
72011 +00031
2820 17901
2900 18012
BEGINNING EXECUTION

INPUT DATA. FORMAT SXXXXX,ETC.
?+00005, +320282
S 2 155
?+30000
KALT ENCOUNTERED. EXECUTION COMPLETE.
NUMBER OF STATEMENTS EXECUTED 14
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?N
PROGRAM FILE NAME?//5TOP :

DONE

August 1976
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™
TURING MACHINE ) 36743

This package is a complete "Turing Machine" simulator, which may be used .
in theoretical computer studies.

It is assummed that the user understands Turing Machines at least
abstractly. These instructions describe a system designed to give one
practical experience in the programming of Turing Machines.

The system consists of 5 programs: TM, TMZNEW, TMZIN, TMZLST and
TMZRUN. Three files must be created: TQUIN, 5 records, TTAPE, 2 records,
and TWORM, 2 records.

The system is activated by "getting" and "running" a program named TM.
The computer will prompt with "TMC?" wnich stands for Turing Machine
Command. The user will type a command as outlined in "COMMANDS".
Commands may be entered as a complete word or as a two letter abbrevi-
ation. To terminate execution, respond with a C¢ in the usual wenner.

Anytime the system is running or listing, execution may be terminated by
merely depressing the break key. Typing "RUN" will re-activate the
system. The system should be terminated only under one of the above
conditions. To be more specific, tne only commands which should be

interrupted are:
LQ RU NR FR

A1l vital informaticon is stored in the user's disc files so that he may
leave and return later. .

’ y
Error messages and diagnostics are at a minimum. The system is con-
structed to be "self-recovering”. This means that nothing the user
types will cause the system to fail. If something invalid happens,
the system will either ignore it or type an error message. The stand-
ard error message is the word "GOOF" accompanied by bells. This usually
happens when an invalid command is entered. Other possible error mes-
sages are described under the commands with which they are associated.

continued on following page.

For an excellent introduction to Turing Machines, see Baer*. The
notation and design of the present system reflects the more complete
treatment given in Minsky*.

*Baer,R. (1972), The Digital Villian. Addison-Wesley.

Minsky,M. (1967), Computation: _Finite and Infinite Machines. - Prentice-
Hall.

Ted Park
Pacific Union College
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INSTRUCTIONS continued

COMMANDS :
ERASE - ER
PROMPTS
None
DESCRIPTION
This command causes the quintuples to be erased. Upon completion of the operation, the computer
responds with "QUINTUPLES ERASED". :
ERRORS
None
NEWTAPE - NT
PROMPTS
None
DESCRIPTION
This command causes the tape to be erased. Upon completion of the operations, the computer
responds with "TAPE ERASED".
ERRORS
None
TAPE - TA
PROMPTS
"1ST CHARACTER POSITION" -- User is to input a number to indicate where the new information is
to begin.
"TMT?" -- (stands for Turing Machine Tape)
User is to input information to be stored on the tape.
DESCRIPTION
This command allows one to enter meaningful information on the tape. When typing-in information,
the user may use as many lines as are necessary. The input is terminated by the character "/".
If the user types J characters, then J positions of the tape will be overlaid beginning with the
position indicated as "1ST CHARACTER POSITION".
ERRORS

Due to the nature of the implementation, the tape has a finite length. If the user specifies a
"1ST CHARACTER POSITION" outside the boundary of the tape, the computer will reprompt. If at
any time the user inputs more characters than the tape can contain, the computer types "OUT OF.
STORAGE -- GOOF". Any time an invalid character is encountered "GOOF" is printed. (Valid char-
acters are 0-9, A-Z.) In the case of any error the characters up to the goof are stored on the
tape and control is returned to the main program.

QUINTUPLES - QU
PROMPTS
“TMQ?" -- (stands for Turing Machine Quintuple)
The user is to input a valid quintuple or the character "/".

DESCRIPTION
This command allows one to enter quintuples (program steps) into the system and to modify ex-
isting quintuples. Quintuples may be entered free-field but must contain exactly 3 or 7 non-
blank characters. Character meanings are as follows with allowed values:

1,2 PRESENT STATE (00-99)

3 PRESENT SYMBOL (0-9,A-2,%)
4,5 NEW STATE (00- 99)

6 NEW SYMBOL (0- 9 A ,%)
7 TAPE DIRECTION (L.

There must be only one quintuple present for each unique pattern of the first three characters.
(These three characters are used much like the statement numbers in BASIC.) Typing-in any
quintuple will delete any previous quintuple with the same first three characters and enter the
new one. Typing only the first three characters will delete the corresponding quintuple if it
exists.

In this system, the "haTt" command is anythwng which has the new state equal to the old state
and has a tape direction of "center".

Instead of the normal alphanumeric symbols, the "$" may be used as a "present symbol" or a "new

symbol". Its meaning is indicated by the following table:

present symbol -- "whatever is on the tape"
new symbol -- ‘“whatever the present symbol was"

August 1976
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This package is a compiete "Turing Machine" simulator, which may be used
in theoretical computer studies.

It is assummed that the user understands Turing Machines at least
abstractly. These instructions describe a system designed to give one
practical experience in the programming ot Turing Machines.

The system consists of 5 programs: TM, TM*NEW, TM*IN, TM*LST and
TM*RUN. Three files must be opened: TQUIN, 5 records, TTAPE, 2 records,
and TWORM, 2 records.

The system is activated by "getting” and "running" a program named TM.
The computer will prompt with "TMC?" which stands for Turing Machine
Command. The user will type a command as outlined in "COMMANDS".
Commands may be entered as a complete word or as a two letter abbrevi-
ation. To terminate execution, respond with a CC¢ in the usual manner.

merely depressing the break key. Typing "RUN" will re-activate the
system. The system should be terminated only under one of the above
conditions. To be more specific, the only commands which should be
interrupted are:

Anytime the system is running or listing, execution may be terminated by

LQ RU NR FR,

A1l vital information is stored in the user's disc files so that he may
leave and return later.

Error messages and diagnostics are at a minimum. The system is con-
structed to be "self-recovering”. This means that nothing the user
types will cause the system to fail. If something invalid happens,

the system will either ignore it or type an error message. The stand-
ard error message is the word “GOOF" accompanied by bells. This usually
happens when an invalid command is entered. Other possible error mes-
sages are described under the commands with which they are associated.

continued on following page.

for an excellent introduction to Turing Machines, see Baer*. The
notation and design of the present system reflects the more complete
treatment given in Minsky*.

*Baer,R. (1972), The Digital Villian. Addison-Wesley.

Minsky,M. (1967), Computation: Finite and Infinite Machines. Prentice-
Hall.

Ted Park
Pacific Union College
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INSTRUCTIONS continued

COMMANDS
ERASE - ER
PROMPTS
None
DESCRIPTION
This command causes the quintuples to be erased. Upon completion of the operation, the computer
responds with "QUINTUPLES ERASED".
ERRORS
None
NEWTAPE - NT
PROMPTS
None
DESCRIPTION
This command causes the tape to be erased. Upon completion of the operations, the computer
responds with "TAPE ERASED".
ERRORS '
None
TAPE - TA
PROMPTS
"1ST CHARACTER POSITION" -- User is to input a number to indicate where the new information is
to begin.
"TMT?" -- (stands for Turing Machine Tape)
User is to input information to be stored on the tape.
DESCRIPTION
This command allows one to enter meaningful information on the tape. When typing-in information,
the user may use as many lines as are necessary. The input is terminated by the character "/".
If the user types J characters, then J positions of the tape will be overlaid beginning with the
position indicated as "1ST CHARACTER POSITION".
ERRORS

Due to the nature of the implementation, the tape has a finite length. If the user specifies a
"1ST CHARACTER POSITION" outside the boundary of the tape, the computer will reprompt. If at
any time the user inputs more characters than the tape can contain, the computer types "OUT OF
STORAGE -- GOOF". Any time an invalid character is encountered "GOOF" is printed. (Valid char-
acters are 0-9, A-Z.) In the case of any error the characters up to the goof are stored on the
tape and control is returned to the main program.

QUINTUPLES - QU
PROMPTS
"TMQ?" -- (stands for Turing Machine Quintuple) .
The user is to input a valid quintuple or the character "/".

DESCRIPTION
This command allows one to enter quintuples (program steps) into the system and to modify ex-
isting quintuples. Quintuples may be entered free-field but must contain exactly 3 or 7 non-
blank characters. Character meanings are as follows with allowed values:

1,2 PRESENT STATE (00-99)
3 PRESENT SYMBOL (0-9,A-2,%)
4,5 NEW STATE (00-99)
6 NEW SYMBOL (0-9,A-2,%)
7 TAPE DIRECTION (L,C.,R)

There must be only one quintuple present for each unique pattern of the first three characters.
(These three characters are used much like the statement numbers in BASIC.) Typing-in any
quintuple will delete any previous quintuple with the same first three characters and enter the
new one. Typing only the first three characters will delete the corresponding quintuple if it
exists.

In this system, the "halt" command is anything which has the new state equal to the old state
and has a tape direction of "center".

Instead of the normal alphanumeric symbols, the "$" may be used as a "present symbol" or a "new

symbol". [Its meaning is indicated by the following table:

present symbol -- "whatever is on the tape"
new symbol -- ‘"whatever the present symbol was"
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INGTRUCTIONS continued

When executing the program, the system tries to satisfy all the specific cases first. The $ no-
tation i tried only as a last resort. '

ERRORS
Goofs are caused by the following conditions: quintuples not 3 or 7 characters long, any para-
" meter out of range, program space full. The last error also causes the computer to type "OUT OF
STORAGE".

LIST TAPL - LT
PROMPTS
“1ST CHARACTER POSITION" -- User must respond with a number indicating where listing is to beqin.

"LAST CHARACTER POSITION" -- User must respond with a number indicating where listing is to end.

DESCRIPTION
This command allows the user to look at the contents of the tape. Indicated portion of the tape

is printed.

ERRORS
Any number specified which is outside the range of the tape will be ignored and the computer will
reprompt.

LIST - LQ
PROMPTS
None

DESCRIPTION
This command allows the user to look at the qunituples (program steps). The quintuples are
sorted, then printed.

ERRORS
None

PUNCH - PU
PROMPTS
None

DESCRIPTION .
This command is the same as the LIST command except that a leader and trailer are punched. A "/"
is also punched as the last quintuple to facilitate future read-in.

It is the responsibility of the user to turn the punch on and off at the appropriate times.

ERRORS
None
RUN - RU
PROMPTS
"INITIAL STATE" -- User must type the state number with which he wishes to start.
"INITIAL TAPE POSITION" -- User must type the tape position where processing is to begin.

DESCRIPTION
This command causes the computer to execute the quintuples with a given tape. The quintuples are
oxecuted and a trace is supplied by the computer. Each quintuple is printed with a copy of the
tape as it appears after the quintuple has acted. The current tape position is also indicated.
The whole tape is not printed; just the indicated character and 10 characters of context on either
side.

LERRORS
Control is returned to the main program if a null program or tape is specified. The computer
reprompts when invalid numbers are given for "INITIAL STATE" or "INITIAL TAPE POSITION". (Valid
range for tape position is from 10 to 10 from the end of the tape.) A goof is generated when a
rcal state-tape configuration finds no counterpart in the list of quintuples or when a tape runs

out.
NORUN - NR
PROMPTS
“INITIAL STATE" -- User must type the state number with which he wishes to start.
"INITIAL TAPE POSITION" -- User must type the tape position where processing is to begin.
DESCRIPTION

This command causes the computer to execute the quintuples with a given tape. The quintuples are
executed but no trace is given.
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INSTRUCTIONS continued

ERRORS

Control is returned to the main program if a null program or tape is specified. The computer
reprompts when invalid numbers are given for "INITIAL STATE" or "INITIAL TAPE POSITION".

(valid range for tape position is from 10 to 10 from the end of the tape.) A goof is generated
when a real state-tape configuration finds no c0unterpart in the 1ist of quintuples or when a
tape runs out.

MODIFICATIONS:

The maximum number of quintuples and the maximum length of the tape may also be changed. Two procedures
for doing the indicated modifications follow:

RUN

RUN

™

CHANGE NUMBER OF QUINTUPLES :

Change the common statement in each program. Array Q is where the quintuples are stored.
There must be 3 entries for each quintuple. (Thus the standard option allows for 100
quintuples.)

In the mainline, change the variable Q to be the new maximum number allowed.

File TQUIN will have to be changed. It takes approximately 1 record for each 20 quintuples
allowed.

CHANGE LENGTH 'OF TAPE
Change variable T in the mainline to be one less than the new maximum tape length.

Files TTAPE and TWORM will have to be changed. It takes 1 record for each 64 characters
allowed,

TMC?ERASE
QUINTUPLES ERASED

TMC?NEWTAPE
TAPE ERASED

TMC?QUINTUPLES
TMQ?31A82AL
TMQ?213Q1SR
TMQR?328331L
TMQ2221023L
TMQR?32A241L
TMQ?33AB4AL
TMR?333033L
TMQ?343343C

T™Q?/

TMC?LIST

AADD=R WD

22
21
33
22
24
a4
23
34

TMC?TAPE
1ST CHARACTER ©°0SITION?18
TMT?AAL311AA/

A AD e~ — D
arrrereror

TMC?LISTTAPE
IST CHARACTER POSITION?12
LAST CHARACTER POSITION?52

esceeeessAAIBLIIAA et e cereesttscsscnanas

TMC?RUN
INITIAL STATE?!
INITIAL TAPE POSITION?22

QUINTUPLES-~- TAPE--ccceoccccoaaann --



wsx START esa

21 s 21 s
21 s 21 %
ar s 21 s
218 21 %
31 A 22 A
B2 1 22 2
22 1 22 8
22 & 23 1
238 23§
B3 A" 24 A
84 8 24 %
T™MC?

DONE
GET-TM

RUN

™

TMC?ER

arcrereoo009

sesseescAA
csseeesAAl
«scsesAALD
«esssAAlBI
«+ssAR1DLI
«ssesAALD)
esssssAALDR
eeresssAAl
eseseessAA
essessesshA

QUINTYPLES ERASED

TMC?NT
TAPE ERASED

TMC?208Y33XR
GOOF

T™C?7Y

TMR?38Y28XR
TMR?03121XR
TMQR?33%2333R
TM2?21B22BL
TMR?21X211R
TMR?21Y311R
TMQR?21%$313$R
TMR?22AA3AR

TMR?22%323L -

TMR?33X34YR
TMR?233523%R
TMR?241251R
TMR?248288BL
TMR?34%234%0
T™M?25126XL
TMQR?35X87XR
TMR?A58B39BL
T¥MA7235%08538R%

TMR?36Y33YR |

TMR?365A58L
TMR?237186XL
TMR?37BA8BL
TMR?273$3738R
TVMR?28AJBAR

TMR?38$38sL -

TMR?39Y13YL
TMQ2?239%29%L
TMR?12A11PC
TMR?10Y1INC
TMA?214%$133%L
TMR?211811%C
™R?/

M TAKL - oHeoee

PDPP == P - -

BllAAcs e
LIAAc e on
JAA s ece s
ARccesnnse
Acosessoses
ARcsserens
BAAc s
22AAc e e
132AA e
1IB2AA e oo
Al120AA. ..
Al122AA...

thAv. nreo

iNeLT qu,quchs

23
21
22
23
24
23
22
21
22
19
18

18 -

v
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TMC?LG .
B3 1 31 X R
@ Y 232 X R
298 032 s R ;
a1 B @2 3 L
g1 X 321 1 R
gt vy a3t 1 R
21's 21 s R
82 A 23 A R
228 %2 s L
33 X 34 Y R
23 8 23 8 R
34 | 35 1 R
94 B @28 B L
248 24 % R
g‘;’ é gg ; IL_‘ NOTE oW LISTING IS SORTED
@5 X 237 X R
25§ 285 $ R
86 Y 233 Y R
26 $§ 236 $ L
@7 1 236 X L
27 B 238B L
378 27% R
28 A 38 A R
28s 288 L
29 Y 18 Y L
29 § 239 s L
18 A 11 P C
12 Y 1IN C
18 128 L
113 118 C
TMC?TA

1ST CHARACTER POSITION?22
TMT?A11111B/

TMC?FR
INITIAL STATE?2
INITIAL TAPE POSITION?22

— TN Nl > 5 M NUTES

sTOP (0BViovs LY OUE 0B MORE QU.NTUFLES
MHe wReNG)

RUN

TM*RUN START  AGAN

TMC?LT

IST CHARACTER POSITION?1S
LAST CHARACTER POSITION?30
eesesAlllllBecss

TMC?QU -
TMQ?38A32AR CHANGE WRowG Quiniurite
™Q?/

TMC?LQ

g2 1 @1 X R
@3 Y @8 X R
20 s 232 s R
gt B 22 B L
g1 X a1 1 R
81 Y @21 1 R
gl s 21 s R
22 A 23 A R
22 8 223 L
83 X Q@4 Y R
23 s 03 s R
241 @651 R
64 B @88 B L
24 $ 34 8 R
85 1 @6 X L
95 B 29 B L
25 X @7 X R
95§ 35 s R



36 Y 33 Y R

96 § 26 8. L

27 1 26 X L

27 B 28 8B L

37 % a7 s R

38 A 233 A ] €— WN.TE NcwW ENTRY
e8's 288 L -

239 Y 18 Y L

29 ¢ 29 8 L

1A 11 P C

12y 11 N C

128 13 s L

113 118 €

TMC?FR

INITIAL STATE?Q

INITIAL TAPE POSITION?20 5o S ECONDS

———— T T N = e
...O'..OOOCOOQOO'OOQXXIBCOOlI'..IO.....0.0'..0.."00..'....'0..'..'.'
’ 5 1S PRIME
TMC?NT <
TAPE ERASED

TMC?TA

ST CHARACTER POSITION?38
TMT?Al1118B

TMT?/

TMC?FR

INITIAL STATE?2

INITIAL TAPE POSITION?30 A 5 SEcoNds
N

!.'o'.oo.'l."llO.ll'.‘!'.'.OQY!BO..liO.CC'.O'.'Q.....0...'....0..00.
TMC? 4 1S NoK-PEME

DONE
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

Doawmentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

TRANT
GRAPHICS UTILITY PROGRAMS - 36888-18038

There are 3 programs in this project: TRAN1, PLOT1 and PLOT2. These
three programs support the publication Computer Graphics: Three
Dimensional Projections: Theory, Programs and Examples, by Herbert D.
Peckham published by the Hewlett-Packard Computer Curriculum Project,
order number 5951-5601, price $5.50.

For further information contact:

Hewlett-Packard Computer-Based Educational Materials
Scientific Press

1629 Channing Avenue

Palo Alto, Ca 84303

User's Instructions are in the publication.

TRANY is the general capability program. PLOT1 requires a HP 7200 or
7202 plotter and PLOT2 requires a 4010 or 4012 Tektronix Graphics terminal
and the Hewlett-Packard Primary Graphics Software (HP 20311A) See

HP sales representative for details.

HERB PECKHAM
GAVILAN COLLEGE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (&10)

CONTRIBUTED PROGR A.N!:la‘igl.!iil[‘::

TUTOR
TUTNR SERIES BASIC LANGUAGE PRNGRA!t CNURSE 36139
This series of 25 individual nroarams (named TUT@1, TUTP2 . . . TUT25)

provides conversational instructions to a student new to computer
proaramming in the Time-Shared BASIC Lanauaaqe.

"GET" the first nroaram, TUT@T. Further instructions are included within
that proaram.

Because of the extensive lenath of the 25 nroarams, only representative
"RUNS" are pnrinted and no listinas.

FOR INSTRUCTIONAL PURPOSES

Student Backaround Required: No proarammina experience is required.
However, some knowledae of alaebra is
needed.

REFERENCES: The student should have available the HP reference manuals
to Time-Shared BASIC.
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RUN

RIUIN
THTAL

WELCOME TO THE HEWLETT-PACKARD T/S SYSTEM. WE WILL
TRY TO TEACH YOU ENOUGH ABOUT THF SYSTEM IN THIS SITTING FOR
YO TO BE ABLFE TO WRITE YOUR OWN COMPUTER PROGRAMS

BFEFORE WE CAN WRITE A PROGRAM WE NEED TO REVIEW THE SYMBOLS
AVATLABLE

(1) +

2) -

3) /

a) »
S5) o)
(6) 1]

AFTER THE ? BELOVW TYPE THE NIIMBER OF YOUR ANSVER

WHICH OF THF SYMBOLS IS UISED FOR ADDITION?1}
G00D
WHICH SYMROL IS USED FOR SUBTRACTION?2
RIGHT
WHICH SYMBOL IS USED FOR DIVISION?3
GOND FOR YOI, NOW, THE NEXT ONE IS TRICKY.
WHICH SYMBOL 1S USED FOR MULTIPLICATION?4
VERY GOOD, IF 'X* WERF USED FOR MILTIPLY, IT CO!LD BE
CONFUSED WITH THF VARIABLE 'X'. LETS PRACTICE A LITTLE:
HOW MIICH IS 2%376
SURE
HOW MIUCH IS 3»4+7714
SORRY, LOOK AGAIN
HOW MUCH IS 3%4+7?19
RIGHT YOU ARE
HOW MHCH IS 3=(1+5)/279
GooDp
THAT LEAVES t WHICH IS OUR WAY TO INDICATE SQUARES,CUBES
ETC., SUCH AS ¥Xt2 FOR °*X SQUARED*®* OR X=X, Yt3 FOR 'Y CUBED
NR YxYs»Y ETC.
YOU CAN EVEN DEFINE YOUR OWN,BUT THESE WILL BE COVERED
IN ANNTHER LESSON. WE°'LL USE SQR(SQUARE ROOT)> IN QUR
COMING FEXAMPLE TO GIVE YO!! THE IDEA. LET*S ASSUME
YO WANT TO COMPOSE A PROGRAM TO COMPUTE RADIUS VECTORS
(THF. SQUARE ROOT OF THE SUM OF THE SQUARES OF THE
THREE COMPONENTS). THIS PROBLEM WILL BE A SEQUENCE OF
STATEMENTS TN TELL THE COMPUTER WHAT TO DO.
DO YOU THINK THE STATEMENTS SHOULD BE NIUMBERED:
(1) CONSECUTIVELY (1,2,3 ETC.)
(2) INCREMENTALLY (10,204,38 ETC.)
(3) ANY SFQUENCE FOR IT DOESN*'T MATTER
(TYPE NO. OF ANSVER)
22
RIGHT
LEAVING SPACF BETWEEN NUMBERS PERMITS INSERTIONS LATER.
FOR OUR SAMPLE PROGRAM, LETS FIRST CALL FOR OUR KNOWN
VARJARLES. WE SIMPLY TYPE:

14 INPUT X,Y,Z

18 IS SIMPLY THE FIRST STATEMENT NUMBER. X, Y, AND Z ARE
OUIR *DATA' . NEXT, WE WRITE OUR EQUATION BY TYPING:
2A LFT RsSQR(X12+Y12+Z212)

HERF. 2@ IS THE NEXT STATEMENT NUMBER, °*LET®' TELLS THE
COMPIITER THAT AN EQUATION IS COMING, AND *R®' [S OUR
IINKNOWN VARIABLF . NOTE:UNKNOWNS MUST BE ON THE

LEFT OF THF °*=°* AND KNOWNS ARE ON THE RIGHT. SQR IS

THE. SQUARE ROOT FUNCTION MENTIONED EARLIER. THE REST IS
TELETYPE ALGEBRA. FROM THIS POINT ON *R°' CAN BE TREATED AS
A KNOWN IN OTHER EQUATIONS. IN THI5 EXAMPLE WE'LL TELL THE
COMPIITER T0O PRINT.THE VALUE OF °*R* BY TYPING THME STATEMENT

3@ PRINT R

VHICH WILL CAUSE THE COMPUTER TO DO JUST TRAT,., NOW WE ADD
AN *END' STATEMENT AND THIS IS OUR COMPLETE PROGRAM

August 1976
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DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

ACZI .
COMPUTER AIDED PRACTICE IN EE AC ANALYSIS 36152

ACZ1 offers computer aided practice in the analysis of single frequency
sine waves, complex power, power factor, etc.

Instructions are included within the program.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Any AC analysis course such as Electrical Science

Dr. Clifford M. Siegel
University of Virginia
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COMPUTER AIDED PRACTICE IN ANALYSIS OF SINGLE-FREQUENCY
SINE WAVES, COMPLEX POWER, POWER FACTOR, ETCS
PREPARED BY C.M. SIEGEL, NOV.24, 1978 (REV. 12/3/7@).

LET CURRENT AND P.D. APPEAR AS FOLLOWS:
PeDe = ¢ ¢ ¢ ¢ ¢ + »
CURRENT = = % % ¢ % % % »

19~ ++

] +* *

1] + *

t + +

* ss%
S- L] *

t - + * *

t * Y

t * *

] * * *
g|‘-c--c-_,--v-,t_-'.-o--c-_'--'-_n-_'

L L +

t » »

t * *

* *x * + +
-5- * *

t [T Y

L + *

* * *

\] * +

- *e

EXPECTED ANSWERS WILL BE GIVEN IN ¢ ).
ALL ANGLES ARE MULTIPLES OF + OR - 5 DEGREES;
SHOULD BE EXPRESSED IN THE RANGE, -188<ANGLE<=180.

1+ WHAT ARE THE POLAR COMPONENTS OF THE
P.D. REGARDED AS A SINE FUNCTION?
MAGNITUDE 7108

CLOSE ENOQUGH, ¢ 18 )

PHASE (DEGREES) ?7-20
TOO FAR WRONG3
e<ee<+--TRY AGAIN.?-15
TOO FAR WRONGS
(=25 )

2. CURRENT REGARDED AS A SINE FUNCTION?
MAGNITUDE 76
CLOSE ENOUGH, ¢ 6 )

PHASE (DEGREES) 71790
CLOSE ENOUGH, ¢ 178 )

3. P.De REGARDED AS A COSINE FUNCTION?
PHASE (DEGREES) ?-115
CLOSE ENOUGH, ¢-115 )

4. CURRENT REGARDED AS A COSINE FUNCTION?
PHASE (DEGREES) 1?8

TOO FAR WRONG3;

===-=---TRY AGAIN.?89

CLOSE ENOUGH, (¢ 80 )

Se WHAT ARE THE POLAR COMPONENTS OF THE IMPEDANCE (V/1)?
MAGNITUDE ?1.67
CLOSE ENOUGH, ( 1.66667 )

PHASE (DEGREES) 7165
CLOSE ENOUGH, ¢ 165 )

AND ITS RECTANGULAR COMPONENTS,
R = ?.432

TOO FAR WRONG}

~===~==TRY AGAIN.?-1.62

CLOSE ENOUGH, (-1.61 )
AND X = ?2.432
CLOSE ENOUGH, ¢ .430904 - )

August 1976
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6. WHAT ARE THE POLAR COMPONENTS OF THE ADMITTANCE (I/V)?
MAGNITUDE 7.6
CLOSE ENOUGH, ( +6 )

PHASE (DEGREES) ?-165
CLOSE ENOUGH, (-165 )

AND ITS RECTANGULAR COMPONENTS,
G = ?72~¢58
CLOSE ENOUGH, (-.5796 b

AND B = 7-4155
CLOSE .ENOUGH, (-.155125 )

AND WHAT ARE THE

7. POVER FACTOR?.99

YOU ARE NOT FAR OFF;
=======TRY AGAIN¢?.97

CLOSE ENOUGH, ¢ 966 )

8. VOLT-AMPERES?760
TOO FAR WRONG3
~=-=---TRY AGAIN.?30
CLOSE ENOUGH, ¢ 30 )

9+ AVERAGE POVER?29

TOO FAR WRONG3

s==-=«=TRY AGAIN.?~-29

CLOSE ENOUGH, (-28.98 )

18. REACTIVE VOLT-AMPERES (ACCORDING TO V#CONJ I1)77.8
CLOSE ENQUGH, ( 7.75627 )

11« AVERAGE P.D.?79
CLOSE ENOUGH, ¢ @ )

12« AVERAGE CURRENT?0
CLOSE ENOUGH, ¢ © )

13¢ BRMS PeDe?7.87
CLOSE ENOUGH, ¢ 7.07 )

14. RMS CURRENT?4.25
CLOSE ENOUGH, ¢ 4.242 )

15« MAXIMUM INSTANTANEOUS POWER?-55
TOO FAR WRONG3

-===-==TRY AGAIN.?7-50

TOO FAR WRONG3

C 1.02 )

16 MINIMUM INSTANTANEOUS POWER?-55
TOO FAR WRONG3

~-e====TRY AGAIN.?-58

CLOSE ENOUGH, (~58.98 )

RELATIVE TO THE P.D., WHAT ARE THE
17. IN-PHASE RMS CURRENT?-5.8

TOO FAR WRONG;

e=e====TRY AGAIN.?-4.1

CLOSE ENOUGH, (-4.09777 )

18. THE REACTIVE (l1.E. QUADRATURE) RMS CURRENT?l.1
TOO FAR WRONG3
====-===TRY AGAIN.?-1.1
CLOSE ENOUGH, (-1.09674 )

RELATIVE TO THE CURRENT, WHAT ARE THE
19. IN-PHASE RMS P.D.?-6.85
CLOSE ENOUGH, (-6.82962 )

286. REACTIVE (l.E. QUADRATURE) RMS Pe.De?-1.83
TOO FAR WRONG3
----- =-TRY AGAIN«?1.83
CLOSE ENOUGH, ¢ 1.82789 )

DONE
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

Doavmentation Date 3/75
ENGINEERING (EDUCATION) (820)

CQNTRIBUTED PROGRAM BASIC

BASP
BASIC ANALOG SIMULATION PROGRAM 36888-18022

BASP utilizes digital techniques to simulate the operation of an analog
computer. In essence, it is used to break down descriptions of con-
ventional analog block diagrams into sets of simultaneous first order
differential equations. These differential equations are then solved by
numerical methods.

The user must first define his problem in terms of an analog block
diagram. BASP utilizes twenty four functional block types to facilitate
the construction of this block diagram from the problem description. By
defining each block in terms of its function, referenced inputs, and
associated parameters, the block interconnection structure and system
parameters are readily available for program use. The user may then
select the desired output format and adjust the run-time parameters for
required accuracy.

Order HP 36888-90022, $5 for complete documentation

Some extreme problem cases may require that the user take into account
such analog computer characteristics as scaling.

Michael A, Van Cleave
University of Louisville
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RUN

RUN
BASP

BASIC ANALOG SIMULATION PROGRAM

SYSTEM DESCRIPTION:

DEFINE BLOCK FUNCTIONS,BLOCK INTERCONNECTIONS,AND ASSOCIATED PARAMETERS.

HOW MANY BLOCKS IN THE SYSTEM?6
INPUT BLOCK TYPZ,INPUTS (1,2,3),AND BLOCK PARAMETERS (1,2)
BE SURE TO ENCLOSE BLOCK TYPE IN QUOTES.

BLOCK NO. 1 ?"MUL*",2,5,0,0.0

BLOCK NO. 2 ?"INT",-1,3,0,5,0

BLOCK NO. 3 ?"P0T",2,0,0,2,0

BLOCK NO. 4. ?2"P0T",1,0.0,2,0

BLOCK NO. 5 ?"INT"J‘IJ"6)0:2:G

BLOCK NO. 6 ?"P0T",5,2,0,8,8@

SEQUENCE TABLE FO3 BASP RUN
BLOCK NO. BLOCK TYPE INPUT 1 INPUT 2 INPUT 3

3 POT 2 2 2
1 MUL 2 S ]
2 INT -1 3 [}
6 POT 5 2 %]
4 POT ! 4 2
S INT 4 -6 2

DETERMINE OUTPUT FORMAT:

INPUT BLOCK NUMBERS OF OUTPUTS TO BE MONITORED.
(ENTER ZERO AS LAST INPUT IF LESS THAN THREE.)
22

?S

70

QUTPUT OPTIONS ARE AS FOLLOWS :
(1> TABULAR
(2) TABULAR PLUS GRAPHICAL

WAICH IS YOUR CHOICE?2

DEFINE RUN-TIME PARAMETERS:

INPUT INITIAL AND FINAL VALUES OF THE INDEPENDENT YARIABLE?@,5
ENTER THE INTEGRATION STEP SIZE?.1 :



IND. VAR.

P.0000Q0E+030
_1000@@@5’91
2.000006E-01
3.00000E-B1
4.00000E-08
5.00G0CGE-01
6.000C0E-B1
7.00000E-01
8.00003E~-01
9.00000E-01
1.00000E+00
}alﬂﬂ@ﬂ +03
«20000LE+20
1.3000@E+00
1.4000PE+00
1.50000E+00
1.60000E+00
1.70000E+00
1.8000BE+00

1.90080E+00

2.00000E+00
2.10000E+20
2.20B00E+00
2.30000E+00
2.48000E+00
2.50000E+00
2.6080BE+80
2.70080E+20
2.80080E+00
2.90080E+020
3.00000E+80
3. 10G0PE+00
3.28000E+00
3.30360E+00
3.40800E+80
3.50000E+20
3. 60GBPE+00
3.7G088E+00
3.8000BE+86
3.90000E+88
4.00000E+00
4.1P300E+00
4.20000E+00
4.30000E+08
4.40080E+00
4.50000E+08
4.6000BE+00
4. TOBBCE+CD
4.80080E+20
4.90000E+00
S.3080BE+080

COMPOSITE PLOT OF BLOCK OUTPUTS VERSUS

LEGEND:

+ DENQTES THE OUTPUT OF BLOCK NO.
* DENOTES THE OUTPUT OF BLOCK NO.

BLOCK OUTPUT TABLE

- - - o> > W - - - . e . = e e % = e e = e e " = T e e e e

BLOCK NO. 2

+5.00000E+00
+4.90C00E+00
+4.58627E+00
+4. 13999E+00
+3.69891E+00
+3.36754E+08@
+3.18B004E+00
+3.12701E+00
+3.18687=+00
+3.33938E+00
+3.56757E+00
13:833%8E088
+4.51716E+00
+4.81637E+80
+5.01357E+00
+5.03182E+00
+4.81883E+00
+4.40514E+00
+3.91829E+90@
+3.50101E+00
+3.2269 |E+B0
+3. 12235E+00
+3. 13652E+00
+3.21610E+00
+3.41199E+00
+3.67799E+00
+3.99686E+00
+4.¢34505E+00
+4.68B600E+00
+4.96343E+00
+5. 10008E+00
+5.81686E+80
+4.68718E+00
+4.19428E+00
+3.69917E+00
+3.3269 1E+038
+3. 11570E+G0
+3.85165E+00
+3.10860E+00
+3.26390E+008
+3e¢49990E+080
+3.80080E+00
+4.14774E+00
+4.5]1259E+80
+4.85034E+00
+5.09243E+00
+5. 1SB683E+00
+4.95296E+008
+4.51335L+00
+3.97008E+00

SCALE: ONE DIVISION = +1716%4

BLOCK NO. S

+2.00Q000E+00
+2.44003@E+00
+2.85665E+30
+3.085B5E+00
+3.03085E+00
+2+74523E+00
+2.35976E+00
+1.98194E+00
+]+66793E+00
+1.43278E+08
+1.27954E+00
+1.20371E+38
+1.20519E+02
+1+.29123E+00
+1e¢47731E+00
+1.78147E+082
+2.20268E+00
+2.67704E+0Q
+3.04570E+03
+3+ 15437E+00
+2.96290E+00
+2.59205E+00
+2.1803%E+020
+1.81487E+00

"+1.52747E+08

+1+32634E+00
+1.20643E+00
+1.16418E+00
+1.20232E+00
+]1.33270E+008
+1.57548E+080
+1.94790E+00
+2042992E+00
+2.91129E+00
+3.19745E+080
+3.15728E+00
+2.84600E+00
+2.41935E+08
+2.08328E+00
+1+.65919E+00
+1+.40420E+00
+1+23598E+290
+1.14828E+00
+1.13914E+00
+1.21517E+00
+1.39358E+00
+1.69870E+00
+2.14214E+00
+2.67264E+0D
+3¢ 12455SE+00
+3.28695E+00

2
S
UNITS

BLOCK NO. @
+0.00000E+00
+2.00000E+00
+0.00000E+00
+0.00000E+30
+0.00000E+00
+0.00000E+00
+0.00000E+020
+3.08000E+00
+0 .00000E+00
+03.00000E+00
+03.00000E+00
+0.00000E+00
+3.00000E+20
+0 +000P02E+20
+3.00020E+00
+0.00000E+00
+0.00000E+28
+3.30000E+30
+0.00800C+00
+0.000BRE+02
+0 .P0000E+D0
+2.00000E+20
+0.000030E+30
+3.000C0E+00
+0 .0000PE+00
+0.0000BE+00
+0.00000E+00
+0 +0000BE+0D
+0.00000E+00
+0 .00000E+20
+0-00000E+20
+0.00000E+0Q
+0«G0B00E+02
+0.00000E+00
+3 .00000E+00
+0.00000E+80
+0 +.2000CE+B0
+0.00000E+00
+0 .003000E+00
+3.00000E+00
+3 +00000E+00
+2 00000 E+20
+3.00000E+00
+0 +.00000E+00
+0.00000E+0D
+0.00000E+0D
+0 .0000CE+00
+0.00000E+30
+0.00000E+00
+3.00000E+30
+0 .00P00E+00Q

THE INDEPENDENT VARIABLE

BASP, Page 3
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A LR L L R R LR LR AL LA L i it Il il
2 * +
2 * +
2 * +
] * +
"] * +
] * +
"] * +
%] * +
2 * +
[} * +
2 * +
"] * +
%] * +
@ * +
2 * +
7] * +
7] * +
"] * + .
2 * +
2 * o+
"] * +
2 * +
%] * +
[} * +
2 * +
"] * +
] * +
%] * +
2 * +
"] * +
2 x +
2 * +
%] * +
? * +
"] * +
"] * +
"] * +
"] * +
2 * +
2 * +
"] * +
%] * +
2 * +
%] * +
"] * +
"] * +
2 * +
%] * +
] * +
"] x +

PROGRAM OPTIONS AT THIS POINT INCLUDE THE FOLLOWING

D

(2>

3

WHICH

DONE |

CHANGE RUN-TIME PARAMETERS ONLY AND RUN UNDER
THE PREVIOUS OQUTPUT OPTION.

CHANGE BLOCK PARAMETERS.,RUN-~TIME PARAMETERS
AND OUTPUT FORMAT FOR NEXT RUN.

NOTE:BLOCK INTERCONNECTIONS MAY NOT BE ALTERED!
TERMINATE RUN. ‘

IS YOU CHOICE ?3



ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

: COMPLX
TITLE: CAI IN ALGEBRA OF COMPLEX NUMBERS 36153
DESCRIPTION: COMPLX offers computer aided practice in the algebra of complex numbers.
Several different types of problems are offered.
INSTRUCTIONS: Instructions and definitions of the types of problems available are included
within the program. ;
SPECIAL FOR INSTRUCTIONAL PURPQOSES
CONSIDERATIONS: Suitable Courses: Any course in AC circuit analysis
Student Backqround Required: Some knowledge of the algebra of complex
numbers
ACKNOWLEDGEMENTS: Dr. Clifford M. Siegel

University of Virginia
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RUN

RUN
COMPLX

FOR INSTRUCTIONS TYPE 1, OTHERWISE Q.
21
COMPUTER AIDED PRACTICE IN ALGEBRA OF COMPLEX NUMBERS
AS USED IN A.C. CIRCUITS; PREPARED BY C.M.SIEGEL
AND E. DIXON, JUNE 3@, 1970. (REV. 12/20/7@)
SELECT THE KIND OF PROBLEM FROM THIS LIST.
1+ INTRODUCTION- SLIDE RULE INSTRUCTION, RECTANGULAR
TO POLAR CONVERSION.
2. CONVERT RECTANGULAR TO POLAR
3« FIND RECIPROCAL
4. CONVERT POLAR TO RECTANGULAR FORM
Se« FIND R,X,G,B
6. FIND COMPLEX POVWER
99+ FINISHED
EXPECTED ANSWERS WILL BE SHOWN IN [ 1.

WHICH KIND?

?1

FOR Z = 85 » 35

WHAT IS ITS POLAR FORM?

FIND IT VIA THE FOLLOWING STEPS.

FIND THE SHORT-SIDE VALUE ON THE SLIDE RULE D-SCALE.
PUT THE HAIR LINE THERE. WHAT IS THAT NUMBER?

235

OeKe

MOVE THE SLIDE(NOT THE HAIR LINE) SO THAT THE

RIGHT# OR LEFT*#END OF THE S,T AND ST SCALES LIES QVER
THE LONG SIDE VALUE ON THE D-SCALE. (* THE WRONG
CHOICE OF END VILL NOT LEAVE THE S,T AND ST SCALES
BENEATH THE HAIR LINE.)

WHAT 1S THAT NUMBER?

785

O.K.

OBTAIN THE ANGLE FROM THE READING ON THE T(OR ST) SCALE
BENEATH THE HAIR LINE.

WHAT 1S THE ANGLE(DEGREES)?

(SHOW REGARD FOR THE PROPER QUADRANT; CHOSE ANGLE
BETWEEN -180 AND +180)

22444 ’

YOU ARE NOT WITHIN 1.1l OR MORE DEGREES
TRY THE ANGLE AGAIN.

22244

CORRECT IN 2 TRY(S)

[ 22.3801 ]

MOVE THE SLIDE UNTIL THAT SAME READING (ON THE T SCALE)
APPEARS ON THE S-SCALE# BENEATH THE HAIR LINE

(# IF RATIO, SHORT-SIDE/LONG-SIDE, IS < <1 USE THE ST
SCALE: NO SLIDE MOVEMENT NEEDED.)

ONE END OF THE S,T OR ST SCALES SHOULD NOW LIE

OVER THE HYPOTENUSE-VALUE ON THE D-SCALE

THE MAGNITUDE EQUALS? )

292

CORRECT IN 1 TRY(S)

€ 91.9239 ]

WHICH KIND?
22

FOR-Z = 313 - J 1l

WHAT 1S ITS POLAR FORM?

WHAT IS THE ANGLE(DEGREES)?

(SHOW REGARD FOR THE PROPER QUADRANT; CHOSE ANGLE
BETWEEN -180 AND +180)

7-19.4

YOU ARE NOT WITHIN .1} OR MORE DEGREES
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TRY THE ANGLE AGAIN.
7-2

. CORRECT IN 2 TRY(S)
[-2.081276 ]
THE MAGNITUDE EQUALS?,
7313 ’
CORRECT IN 1 TRY(S)
£ 313.193 ]

WHICH KIND?
799

DONE



ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

DVDRS
TITLE: CAT IN VOLTAGE AND CURRENT DIVIDERS . 36156

DESCRIPTION: . DVDRS offers computer aided practice in the analysis of voltage
. | (potential difference) and current dividers.

INSTRUCTIONS: Instructions are included within the program.
SPECIAL . FOR INSTRUCTIONAL PURPOSES
"CONSIDERATIONS: Suitable Courses: Introductory Engineering courses

Student Background Required: Some knowledge of voltage and current dividers.

ACKNOWLEDGEMENTS: | Dr. Clifford M. Siegel and Edward T. bixon
University of Virginia
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RUN

RUN
DVDRS

WVHAT IS THE TIME OF DAY (HR$MIN)?
2108342

A PROGRAM FOR COMPUTER AIDED PRACTICE IN ANALYSIS
OF P.De AND CURRENT DIVIDERS, PREPARED BY
C.M. SIEGEL AND E. DIXON, JULY 2, 1970 (REV. 11/22/78)

WHEN ASKED FOR KIND, YOU SHOULD TYPE
le« FOR RESISTIVE NETWORKS
2. FOR R,L,C NETVORKS

9 TO QUIT
KIND 71
FOR 2 RESISTANCES IN PARALLEL VITH VALUES AS FOLLOVWS:
R 1 = 7830
R 2 = 180
WHAT FRACTION OF THE APPLIED CURRENT PASSES THROUGH R 1 2.0224
O«.K. IN 1 TRY(S)3

THE EXPECTED ANSWER WAS 2.24719E-82

WHAT 1S THE RESISTANCE OF THE COMBINATION?
7180
YOU ARE WITHIN S5 PER CENT3 TRY AGAIN ?2179.5
YOU ARE VITHIN $§ PER CENTJ TRY AGAIN 1?7179
YOU ARE WITHIN S PER CENT3 TRY AGAIN 2175
OeK. IN 4 TRY(S)3

THE EXPECTED ANSVER VAS 17%5.955

KIND 72

FOR 2 ADMITTANCES IN PARALLEL WITH VALUES AS FOLLOWS:
(Gl,Bl)= 1172 »=5600 MI CROMHOS
(G2,B2)= 1286 » 4440 MICROMHOS

WHAT FRACTION (MAG) OF THE APPLIED CURRENT PASSES THROUGH Y 2
71.71

O«Ke IN 1 TRY(S)3
THE EXPECTED ANSWER WAS 1.70071

VHAT IS THE ASSOCIATED ANGLE 299.2
O«Ke IN 1 TRY(S)>3

THE EXPECTED ANSWER WAS 99.1189
KIND 70

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

EXPNTL
CAl IN SIMPLE EXPONENTIAL FUNCTIONS OF TIME 36148

EXPNTL offers computer aided instruction and practice in the
identification of various characteristics of exponential functions
of time.

Instructions are contained within the program.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Any Mathematical or Engineering course

Student Backaround Required: Some knowledae of elementary calculus

Dr:. Clifford M. Sieqel
University of Virainia



EXPNTL, page 2

RUN

RUN
EXPNTL

COMPUTER AIDED PRACTICE IN IDENTIFICATION OF SIMPLE
EXPONENTIAL FUNCTIONS OF TIME3
PREPARED BY C.M. SIEGEL, DEC. 4, 1978 (REV. 1/3/71).
10~
[
'

tecoarraccnererercccsenccanecarepanee

* +
Plectctecactoncelonccboacelocectowente

*

t

[

'

oS

- @ »

THE HOR. LINE 1S THE FINAL VALUE ASYMPTOTE.
TEAR THIS OFF FOR MEASURING.

GIVEN THE FUNCTION, B + A #» EXP(~T/T«Cs)s
PLOTTED AS ABQVE,

WHAT ARE THE VALUES
te OF B?7

CLOSE ENQUGH, ¢ 7 )

2. OF A?-8
CLOSE ENOUGH, (-8 )

3¢ OF T«Ce?215
TOO FAR WRONG3;
~~-=~««~TRY AGAIN.?720
YOU ARE NOT FAR QFF3
« 24 )

DRAW A TANGENT TO THE CURVE AT T=03
4« AT WHAT VALUE OF T DOES THAT TANGENT INTERSECT
THE FINAL VALUE ASYMPTOTE?24
CLOSE ENQUGH, ¢ 24 )

S5« WITH THIS MUCH OF THE ASYMPTOTE AS BASE, FORM
A RECTANGLE WITH HEIGHT EXTENDING (UP QR DOWN)
TO THE INITIAL HEIGHT OF THE GIVEN CURVE.
WHAT 1S ITS AREA?192
CLOSE ENOUGH, ¢ 192 )

6+ WHAT IS THE AREA ENCLOSED BY THE VERTICAL AXI1S,
THE ASYMPTOTE AND CURVE FOR ALL POSITIVE T?192
CLOSE ENQUGH, ¢ 192 )

7+ AS A FRACTION OF A, HOW FAR IS THE CURVE FROM ITS
ASYMPTOTE WHEN T HAS THE VALUE GIVEN BY THE ANSVER
TO 4, ABOVE?.5

TOO FAR WRONG3

------- TRY AGAIN.2.4
TOO FAR WRONG3
( <368 )

DRAW A TANGENT TO THE CURVE AT T DIFFERENT FROM ZERO.
8. HOV MUCH MUST T INCREASE BEYOND THIS FOR THIS
TANGENT TO REACH THE ASYMPTOTE?1@
TOO FAR WRONG}
------- TRY AGAIN.?712
TOO FAR WRONG3
« 24 )

DONE



ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGR AIM ]Ei%lgisas;]{][:

INDMTR
TITLE: ANALYSIS OF A BALANCED POLYPHASE INDUCTION MOTOR 36154

DESCRIPTION: INDMTR aids in .the analysis of a balanced polyphase induction motor. ‘
Machine parameters or no load test data must be supplied and the program
will calculate the current, efficiency, torque, losses, electrical power
in and the-mechanical power out as a function of speed.

INSTRUCTIONS: Instructions are included within the program.
SPECIAL
"CONSIDERATIONS: FOR INSTRUCTIONAL PURPOSES

Suitable Courses: Any course in machinery

Student Background Required: Some knowledge of polyphase induction
motors,

Dr. Clifford M. Siegel
ACKNOWLEDGEMENTS: University of Virginia
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RUN

RUN
INDMTR

INDMTRs BALANCED POLYPHASE INDUCTION MOTOR ANALYSIS
PREPARED BY CeM.SIEGEL, DEC. 31, 1969.

IF YOU WANT BRIEFING REMARKS, TYPE 1, OTHERVISE Q.

71

GIVES CURRENT, EFFICIENCY, TORQUE, LOSSES, ELECTRICAL

POVER IN, AND MECHANICAL POWER QUT AS FUNCTIONS OF SPEED

WHEN MACHINE PARAMETERS OR NO-LOAD TEST DATA ARE GIVEN.

Rl AND R2 ARE STATOR AND ROTOR WINDING RESISTANCES.
X1 AND X2 ARE STATOR AND ROTOR LEAKAGE REACTANCES.
R3 AND X3 ARE MAGNETIZING LOSS RESISTANCE AND MUTUAL REACTANCE.

WHEN YOU SEE THE WORD, CONTINUE?, TYPE 1 FOR AFFIRMATIVE.
TYPING 2 WILL LET YOU RESUBMIT DATA. '
BASE SPEED (RPM) MEANS YOUR CHOICE OF ' 100% VALUE OF ROTOR SPEED.
START(X)> AND STOP(X) ARE THE BEGINNING AND END OF THE

SPEED RANGE OF INTEREST (%2 OF BASE SPEED)
INCREMENT(%) 1S THE SIZE OF INCREMENTS BETWEEN START AND STOP
FOR WHICH ANALYSIS IS WANTED (X OF BASE SPEED)
WVHEN YOU ARE ASKED FORs :
BASE SPEED (RPM), START(%), STOP(%), INCREMENT(ZX)?--
ILLUSTRATIONs PUTTING IN

1800, 80, 100, 2. GIVES MOTOR PERFORMANCE
FOR THE RANGE 1440 TO 1890 RPM AT 36 RPM INCREMENTS.

ALL ELECTRICAL WATTS, VOLTS, AMPS, ETC ARE PER PHASE.
ALL MECHANICAL HP AND TORQUE ARE TOTAL.

TYPE 1 IF YOU WANT TO PUT IN MACHINE PARAMETERS,
2 IF YOU WANT TO PUT IN TEST DATA, OR
99 1IF YOU ARE FINISHED.
71
Rl, R2, R3, X1, X2, X3?
225, 46, 132, «655, +655, 18.5

FOR F(CPS) CORRESPONDING TO X1,X2,X3, TYPE VALUES OF
F(CPS)» NO. OF PHASES, NO. OF POLES. :
760,3,8

CONTINUE?

71

OPERATING CONDITIONS3
VOLTSC(LINE~-TO-NEUTRAL; RMS), F (CPS)?
7854,60

BASE SPEED (RPM), START (%), STOP (2), INCREMENT (%)?
2988, -40, 160, 20

CONTINUE?
71
RPM TORQUE CURRENT PeFo VARS IN
WATTS IN HeP. OUT WATTS LOSS EFFICIENCY
=360 233.345 180.571 493982 41955.9
185287 ~-15.9943 22505.9 -+214654
-180 263.653 177.78 «433289 43697.2
19565.7 -9.08359 21812.6 -+11484
[} 301.586 173.682 «471868 38895.
20816.5 ] 20816.5 ")
180 348.923 167.255 «52443 36172.2
22279.3 11.9582 19385.7 « 13347
360 404.756 156.271 «598665 31794.
23762.7 277435 16863.8 «290324
540 452.172 135.358 « 785442 24368.
24253.7 46 .4904 12693.1 «476654
720 400.405 91.264 «843909 12436.3
- 19562.7 54.8906 5913.24 «697729
909 [} 13.3727 156488 3354.81
531.536 ’ [ 531.536 ]
1089 -544.738 103.093 -+763228 16919.2
~19985.5 -112.815 7868.93 717498
1260 -645.239 159.096 ~+509473 34772.5
~208587.9 -154.795 17904.4 «534858
1440 -552.822 188.666 ~+.323302 43424.7

-14836.1 -151.57 22854.4 « 393629
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CONTINUE?

71

OPERATING CONDITIONS:
VOLTSC(LINE-TO-NEUTRAL3 RMS), F (CPS)>?
7254,68

BASE SPEED (RPM), START (X), STOP (%), INCREMENT (Z)?
7900, 99, 108, 25

CONTINUE?
21
RPM TORQUE CURRENT PeFe VARS IN
WATTS IN HeP. OUT WATTS LOSS EFFICIENCY
891 38.2583 15.0489 «478118 3357.22
1827457 5.13184 55145 «69826
893.25 22.7526 14.4582 «499 798 3349.85
1584.93 3.86962 542.687 +639395
895.5 15.2107 13.9738 «332834 3346497
1181.34 2.59346 536.433 «545912
897.75 7.6257 13.6883 «247892 3348.61
856.837 138347 532.788 «378286
9080 [} 13.3727 +«156488 3354.81
531.536 ") 531.536 [ ]
CONTINUE?
70

TYPE 1 IF YOU VANT TO PUT IN MACHINE PARAMETERS,
2 IF YOU WANT TO PUT IN TEST DATA, OR
99 IF YOU ARE FINISHED.
72
BLOCKED-ROTOR QUANTITIESs
TORQUE(FT-LBS)>» WATTS IN, VOLTS IN, CURRENT IN?
?301.586, 28816+5, 254,,- 173.682

FREQ(CPS), NO. OF PHASES, NO. OF POLES?
260, 3, 8

NO-LOAD QUANTITIES:
SLIP(RPM), WATTS IN, VOLTS IN, CURRENT IN?
?72.85, 856.837, 254, 13.6083

CONTINUE?

71

RESULT OF SUCCESSIVE ITERATIONS FOLLOWS:

R1 R2 R3 X1 AND X2 x3

L1-M M L1
©2408617 .46332 132.835 .659814 19.3943
1.74809E-03 S.14449E-02 +853193
.249809 «458743 131.481 «65468 18.6166
1.73659E-83 .849382 S.11186E-82
«249961 +459788 131.932 «6S5 18.5198
1.73744E-83 4.91252E-02 5.88627E-082
249992 +459966 131.986 +655003 18.5031
1.73745E-03 «849881 5.88184E-02
<249997 +459995 131.996 +655085 18.5085
1.73745E-03 «849874 5.88115E-82

IF YOU WANT TO CONTINUE THE ITERATION, TYPE 2

IF YOU ARE READY FOR CALCULATION OF BEHAVIOR, TYPE 1}
71

OPERATING CONDITIONS: :

VOLTS(LINE-TO-NEUTRAL3 RMS), F (CPS)>?

2254, 690

BASE SPEED (RPM), START (%), STOP (Z), INCREMENT (%)?
1900, 80, 1006, S

CONTINUE?

21

RPM TORQUE CURRENT P.F. VARS IN

WATTS IN HePo OUT WATTS LOSS EFFICIENCY

720 400.406 91.2646 «843906 12436.5
19562.8 54+8987 5913.27 «697728

765 343.695 740015 «874818 9105.93
16443.4 SP.061 3994.91 757051

810 258.621 53.7291 +892922 6144.13
12185.9 39.8854 | 2267.7 «813908

855 142.781 31.1161 «859069 4845.49

67894+65 232435 1809.77 «851278
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908 [ ’ 13.3724 < 156495

53155 ] 531.53
CONTINUE?
199

TYPE 1 IF YOU VANT TO PUT IN MACHINE PARAMETERS,
2 IF YOU VANT TO PUT IN TEST DATA, OR
99 IF YOU ARE FINI!SHED.
799

DONE

3354473
]



ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

' ’ JACOBI
TITLE: U IGENVALUES AND [IGLNVECTORS OF A REAL SYMMETRIC MATRIX 36167
DESCRIPTION: Using the Jacobi rotation method, this program calculates eigenvalues

and eigenvectors of a real symmetric matrix.

INSTRUCTIONS: Instructions are included within the program.

SPECIAL
CONSIDERATIONS: FOR INSTRUCTIONAL PURPQOSES

Suitable Courses: Quantum Mechanics

Dr. Avery Catlin
ACKNOWLEDGEMENTS: University of Virginia
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RUN

RUN
JACOB!

TYPE 1 IF YOU WANT INSTRUCTIONS, OTHERVISE 971

THIS PROGRAM USES THE JACOBI ATION METHOD TO CALCULATE
THE EIGENVALUES AND EIGENVECTORS OF A REAL SYMMETRIC
MATRIX. TYPE RUN AND WHEN ASKED, SUPPLY THE FOLLOWVING
INFORMATION:

t+« REQUIRED ACCURACY OF THE EIGENVALUES.
(NORMALLY 1E-6 FOR THE H-P COMPUTER)

2. THE ORDER OF THE MATRIX.
(A SINGLE NUMBER SINCE THE MATRIX MUST BE SQUARE)

3. THE MATRIX ELEMENTS BY ROW. -
(START AT ROV 1, COLUMN § AND SEPARATE THE ELEMENTS
BY COMMAS. WHEN YOU REACH THE END OF A TYPED LINE,
PUSH THE RETURN KEY. THE COMPUTER WILL ADVANCE THE
PAPER AND PRINT ?7 IF MORE DATA IS NEEDED.)
NOV TYPE RUN AGAIN.
DONE
RUN
JACOBI
TYPE 1| IF YOU WANT INSTRUCTIONS, OTHERVISE 878
WHAT IS REQUIRED RELATIVE ACCURACY OF EIGENVALUES?1E-6
WHAT IS ORDER OF MATRIX?3
WHAT ARE THE MATRIX ELEMENTS?1,2,3,2,2,2,3,%
275
FINAL THRESHOLD VS= 4.08248E-@7
EIGENVALUES
-+945668
1.0748
7.87086
EIGENVECTORS
-8708996
~+379706
~«311752
163801
«822692
~ 544377
«463179

423085
«778758

DONE



. TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

POLAR
PLOTS SINGLE VARIABLE IN POLAR FORM ’ 36155

Plots a function of a single variable in nolar form.

Instructions are included within the program.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Engineering

Student Background Required: Knowledge of e]ementary'trigonometry and the
polar form for plotting functions.

John H. Fikus
University of Virginia
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RUN

RUN
POLAR

THIS PROGRAM PLOTS FUNCTIONS IN POLAR FORM.
TO USE IT TYPE:

8980 DEF FNR(Q)=<YQUR FUNCTION>
9980 DATA <INCR>, <RADIUS>, <NUMBER>
RUN :

VHERE,<INCR> 1S THE DESIRED INCREMENT IN DEGREES
BETVEIN THE POINTS, <RADIUS> IS THE LARGEST VALUE OF
THE RADIAL DISPLACEMENT FROM THE ORIGIN TO BE PLOTTED
AND <NUMBER> IS THE NUMBER OF °*360 DEGREE® PLOTTING
SVEEPS DESIRED (FOR MOST PROBLEMS 1 IS SUFFICIENT).

A GOOD INITIAL CHOICE FOR <INCR> AND <NUMBER> ARE
*18° AND °1°' RESPECTIVELY. FOR <RADIUS> TRY TO CHOOSE
A VALUE SUCH THAT MOST OF THE FUNCTION VILL FIT ON
THE PLOTTING FIELD. IN OTHER WORDS IF FNR(®)=SIN(0)
THEN LET <RADIUS»>=1, '

THE USER MAY NEED TO ADJUST THE VALUES OF <INCR>
<RADIUS> OR <NUMBER> TO OBTAIN THE BEST REPRESENTATION
OF THE FUNCTION. '

DONE

8980 DLF FNR(Q0)=]1-C0S(3+0)
9938 DATA 2.5,2,1

RUN

POLAR
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

SOLVER
SOLVES COMPLEX SIMULTANECUS EQUATIONS 36149

SOLVER solves simultaneous equations having complex coefficients and complex
driving functions, where the imaainary part of the root is frequency
dependent. SOLVER also plots a graph for the last variable and steps the
frequency in 1-2-4-8 decades. i

Instructions are included within the program.

FOR INSTRUCTIONAL PURPQSES
Suitable Courses: Electrical Science I and II

Student Background Required: Engineering college level courses in circuit
analysis. No programming knowledge required. Some
knowledge of simultaneous equations with complex
coefficients.

Edward T. Dixon

University of Virginia
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RUN

RUN
SOLVER

DO YOU WANT INSTRUCTIONS?

?2YES

SOLVER SOLVES N SIMULANEOUS EQUATIONS HAVING COMPLEX
COEFFICIENTS AND COMPLEX DRIVING SOURCES, WHERE THE
IMAGINARY PART OF THE ROOT IS FREQUENCY DEPENDANT.
SOLVER ALSO PLOTS A GRAPH FOR THE LAST VARABLE AND
STEPS THE FREQUENCY IN 1-2-4-3 DECADES.

THE FREQUENCY PART MAY CONTAIN A LINEAR PART AND

A INVARSE PART. THE DATA 1S FED AS FOLLOVS:

990808 DATA <FIRST COEFFICIENT OF FIRST EQUATION>
9981 DATA <SECOND COEFFICIENT OF FIRST EQUATION>
99-- ETC.

99-- DATA <COEFFICIENTS OF DRIVING SOURCE>

FOR EXAMPLE TO SOLVE:
(3+(2W-1/74W)IUXV1I+ (-24(0+1/W)JIV2= 1+2J
C1+4(3W)HIJIVL + (1+(2/7WI)JIV2= -2+0J

NOTE W STANDS FOR OMEGA
THE DATA STATEMENTS WOULD BE:

9900 DATA 3,2,-4
9981 DATA -2,0,1
9982 DATA 1,3,0
9983 DATA 1,8, .5
9984 DATA 1,2,-2,0

THE DATA LINES SHOULD BE NUMBERED FROM 9900

THROUGH 9997

IF NO LINEAR OR INVERSE PARTS OF A COEFFICIENT EXIST
THEN ENTER ZERO°'S

DONE

9900 DATA 3,2,-4
9901 DATA -2,0,1
9982 DATA 1,3.80
9983 DATA 1,0,.5
9904 DATA 1,2,-2,0
RUN

SOLVER

WOULD YQU LIKE TO COMPUTE SOME SPECIFIC VALUES OF F?
TNO

WHAT 1S YOUR VALUE FOR F1 AND F2?

710,40
DO YQU ONLY WANT TO SEE THE GRAPH?
N0
FREQ VAR NO REAL IMAG MAG
10
1 4.05616E-03 6.12632E-03 7.34740E-03
2 ~.87292 =+742909 114626
20
1 ~ 2.00899E-83 3.02370E-023 3¢63026E-03
2 -+873983 -« 746486 1.14939
49
1 9.99637E-04 1.50197E-03 1.80421E-03
2 - +874497 -+ 748251 1.15092

GRAPH FOLLOWS

ANGLE
56.492
-139.601

56.3993
-139.499

563542
-139.449
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FREQ VARABLE NO. 2

(TIMES 10@)
1e146 1.147 14149 1.15
ol »
2 *
X *



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

ENGINEERING (EDUCATION) (820)

CONTRIBUTED PROGRAM BASIC

UNITS
CAI IN INTERPRETATION JF EE UNITS 36157

UNITS offers computer aided practice in choosing new units to avoid large
positive or negative powers of 10.

‘Instructions are included within the program.

FOR INSTRUCTIONAL PURPOSES

Suitable Courses: Electrical Engineering at any level.

Dr. Clifford M. Siegel and Edward D. Dixon
University of Virginia
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RUN

RUN
UNITS

A PROGRAM FOR COMPUTER AIDED PRACTICE IN CHOOSING
NEW UNITS TO AVOID LARGE - OR + POWERS OF 103
PREPARED BY CeM. SIEGEL AND E. DIXON, JULY 11,1970

IF AT ANY TIME YQU WANT A NEW SET OF C AND L
UNITS, ANSWER QUESTIONS WITH ANY NEGATIVE NUMBER

(YQU NEED TO KNOW THAT THE SQUARE ROOT OF 10 IS 3.16)

TO SATISFY THE RELATIONS V=Zl, I=YV,
X=OMEGA TIMES L, B=OMEGA TIMES C,
OMEGA =1/SQR(LC), ETC.

IF WE USE 1.00000E-07 FARADS AS UNIT OF CAPACITANCE AND
10 HENRIES AS UNIT OF INDUCTANCE, THEN

THE UNIT OF OMEGA WILL BE HOW MANY RAD/SEC ?
?71E3
CORRECT

THE UNIT OF TIME WILL BE HOW MANY SECONDS ?
?71E-3
CORRECT

THE UNIT OF IMPEDANCE WILL BE HOW MANY OHMS ?
71E3 ‘

WRONG,TRY AGAIN

?71E2

WRONG,»TRY AGAIN

?21E4

CORRECT

THE UNIT OF ADMITTANCE WILL BE HOW MANY MHOS 7?7
71E-4
CORRECT

IF, FURTHERMORE, P«.D. IS EXPRESSED IN VOLTS.,

THE UNIT OF CURRENT VWILL BE HOW MANY AMPERES ?
21E-4

CORRECT

THE UNIT OF POWER WILL BE HOW MANY WATTS ?
?1E-4
CORRECT

1F, HOWEVER, CURRENT IS EXPRESSED IN AMPERES,
THE UNIT OF P.D. WILL BE HOW MANY VOLTS ?
?71E4

CORRECT

THE UNIT OF POWER WILL BE HOW MANY WATTS ?
?71E4

CORRECT

IF YOU WANT A NEW PROBLEM, TYPE 1, OTHERWISE 8
70

DONE



ECONOMICS (EDUCATION) (830)

CONTRIBUTED PROGRAM BASEC

CIRFLW
TITLE: CIRCULAR FLOW MODEL }bsz
DESCRIPTION: Simulation of the circular flow of goods, services, and money, between

business and the consumer in a free enterprise economy without govern-
ment control.

OBJECTIVES:

A. To explore the effect of personal consumption upon business'
demand for productive services from the individual, and upon
personal income.

B. To demonstrate that widespread uninvested savings can cause a
general drop in income.

C. To demonstrate how credit buying can raise personal income, in

general.
INSTRUCTIONS: PRELIMINARY PREPARATION:
A. Student

1. Terms to define:
a. propensity to consume
b. savings
c. credit
d. circular flow of goods, services, and money

2. Concepts for explanation or discussion:
Pa

ent for goods and services

Payment for productive services: rent,
wages, dividends, Intérés

BUSINESS

Productive services /
Goods and services

CIRCULAR FLOW

Continued on following page.

ACKNOWLEDGEMENTS: Huntington Project
Polytechnic Institute of Brooklyn
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INSTRUCTIONS: continued

DISCUSSION:

A.

Operational Suggestions

1. Student level - average to above average ability

2. Placement in curriculum - Unit: Economic growth and stability

3. Group size - may be used individually, with small groups, or as a teacher
demonstration

Follow-up
Suggested classroom activities:
1. Use the circular flow chart to-illustrate one or more of the program “run-offs".

2. Discuss the lack of aggregate demand as a cause for recession; and the rise in
aggregate demand as a cause for growth or inflation.



RUN

RUN
CIRFLW

THE FOLLOWING WILL SIMULATE THE EFFECT ON THE
CIRCULAR FLOW OF GOODS, SERVICES AND MONEY WHEN
ALL THE INDIVIDUALS IN THE ECONOMY SPEND ALL THEIR
INCOME. IF THE AVERAGE INCOME IS $2,500 AND

EVERY INDIVIDUAL SPENDS 100 PERCENT OF IT,

EACH INCOME WILL BE IN EQUILIBRIUM--THEY WILL

EARN BACK FROM BUSINESS $2500

THE FOLLOWING WILL BE A COMPUTATION OF THE

VALUES IN THE CIRCULAR FLOW

AVERAGE INCOME- 2508
PROPENSITY TO CONSUME IS
100 PERCENT

INDIVIDUAL'S PAYMENTS FOR
GOODS AND SERVICES- 2500

THE VALUE OF GOODS
AND SERVICES- 2500

THE PERCENT OF PRODUCTIVE
SERVICES BUSINESS WANTS
IS 18@ PERCENT.

THE RETURN INCOME
TO INDIVIDUAL-2580.

THE ABOVE REPRESENTS THE AVERAGE OF ALL INDIVIDUAL

INCOMES IN THE ECONOMY. SINCE ALL INDIVIDUALS CONSUMED

100 PERCENT OF THEIR INCOME, THEIR RETURN INCOMEIS
180 PERCENT OF THEIR PREVIOUS INCOME. THIS HAPPENS
BECAUSE BUSINESS NEEDS 100 PERCENT OF THE PREVIOUS
PRODUCTIVE SERVICES TO MEET THE DEMAND.

THE RETURN INCOME TO THE INDIVIDUAL FROM
BUSINESS DEPENDS TO A LARGE EXTENT ON HOW

MUCH ALL INDIVIDUALS SPEND(THEIR PROPENSITY TO
CONSUME). COMMON SENSE TELLS US THAT IF AN IN-
DIVIDUAL SAVES PART OF HIS INCOME AND INVESTS IT
IN A BANK, HE WILL RAISE HIS INCOME BY MEANS OF
THE INTEREST ON HIS SAVINGS. BUT IF ALL OR MANY
OF THE INDIVIDUAL CONSUMERS IN THE ECONOMY CUT
THEIR CONSUMPTION, THEN THE OVERALL RETURN INCOME
TO THOSE INDIVIDUALS WILL PROBABLY DROP.

BY CHANGING THE PERCENTAGE OF YOUR PROPENSITY

TO CONSUME YOU CAN CHANGE YOUR INCOME.

A PROPENSITY TO CONSUME OF 108 PERCENT WILL.
IN THIS SIMULATION, GIVE YOU A RETURN INCOME
EQUAL TO YOUR ORIGINAL INCOME. ANY VALUE
MORE OR LESS THAN 180 PERCENT WILL CHANGE
YOUR RETURN INCOME.

'TYPE‘IN A VALUE FOR THE PROPENSITY TO CONSUME,
A PERCENTAGE MORE OR LESS THAN 1886 PERCENT.
PUT IT IN IN DECIMAL FORM (E.G. 7575 PERCENT)

WHAT 1S THE VALUE?.7S

BECAUSE YOUR PROPENSITY TO CONSUME 1S LESS THAN
YOUR INCOME, YOU ARE SAVING MONEY. WE WILL ASSUME
THAT YOU DIDN'T PUT IT IN A BANK BUT

RATHER STUFFED IT UNDER YOUR MATTRESS, SO

YOU WON'T RAISE YOUR .INCOME WITH INTEREST

INDIVIDUAL 'S PAYMENTS FOR
GOODS AND SERVICES- 1875

VALUE OF GOODS AND SERVICES
FROM BUSINESS- 1875

PERCENT OF PRODUCTIVE
SERVICES IN DEMAND- .75

CIRFLW, Page 3
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RETURN INCOME TO IN-
DIVIDUAL- 1875

YOUR RETURN INCOME

HAS DROPPED THE FOLLOWING

PERCENTAGE POINTS FROM

108 PERCENT- 25

IF YOU WISH TO PUT IN ANOTHER PERCENTAGE VALUE
FOR THE PROPENSITY TO CONSUME, TYPE @

IF YOU WISH TO STOP THE PROGRAM, TYPE 1

21 .

DONE



TITLE:

.DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

"ECONOMICS (EDUCATION) (830)

C()th'éI BUTED PROG RAAHA:EE;JE%LEE;]EGE:

GMCROT.
FISCAL POLICY GAME - 36519

GMCRO1 and GMCRO2 are economic s1mu1at10n games which allow the student
to manage fiscal policy.

GMCRO1 puts the student in the position of managing only fiscal policy

for an-economy represented by a model in the computer. Each "year"

the student has the opportunity to change the level of government
expenditures (G) and the level of tax receipts (T). The computer
calculates the effects of the policy decisions and reports the following
information: Potential NNP (Q), Actual NNP (Y), Consumption (C),

Investment (I), Disposable Income (D), the Leve] of Government Expenditures
(G), tax receipts (T) and "achievement score"

The game continues for twenty years. From time to time the computer asks
questions which can be answered correctly only on an understanding of the
basic model. The computer will occasionally inform the student of changes
in economic or political conditions to which he has to react.

The goal throughout GMCRO1 js to keep actual NNP (Y) at or near potential
NNP (Q); as in most economies, Q grows over time. The student is given
a "score" by the computer on the basis of how well he does. The student
may wish to consider other policy goals also, e.g., balancing the budget
or altering the mix of C and G.

GMCRO2 differs from GMCRO1 in important respects. It is designed to
emphasize the influence of the consumer on the economy as a whole and on
the problems of the policy-maker.

Again, the student controls yearly changes in government expenditures and
taxes. The effects of yearly policy moves are reported on a quarterly
basis so that the economy's reactions can be seen more clearly; that is,
after entering changes at the beginning of a year, the computer will print
out four quarters of results (at yearly rates) before asking for another
set of changes.

See Page 2

Graduate School of Business
Stanford University
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INSTRUCTIONS :

These programs may require an hour or more to play carefully. If you think that you may possibly wish to
play it in more than one sitting, or may wish to stop to think before continuing, you should create a file
to store the data generated by your economy.

If you desire to stop the program during execution, you may do so by typing '9999' when the change in G is
requested. Remember to type in the change in T also. You may then logoff and resume GMCRO1 in the year
that you stop. Instructions for restarting will be given when you stop.

GMCRO1: your objectives in the next twenty years are to keep GNP (Y) as close as poss{b1e to potential
output (Q) in constant dollars, and to determine from the economy's performance the values of certain
multipliers and propensities.

You begin the first year with a score of 1000. Each year you lose the absolute value of the difference
between Y and Q. You can control Government expenditures (G) and Taxes (T) for each year by typing in
values for the changes in G and T as requested. If there is no change type a zero. You will be given
all values including investment (1), consumption (C), and disposable income (D).

GMCRO2 deals with theories of aggregate consumption. The model generates quarterly observations, but you
can change G and T only once a year. When you are requested to do so type in the values for changes in

G and T. If there is no change type a zero. Note that the changes in G and T are to be entered on the
same line separated by a comma. :

Your objectives in the next 15 years are to keep Y as close to Q as possible and to determine from the
economy's performance the parameters of the consumption function. You begin the first year with a score
of 5000. Each quarter you lose the absolute value of the difference between Y and Q.



RUN

RUN
GMCRO1

MCRO!l MAY REQUIRE AN HOUR OR MORE TO PLAY CAREFULLY.
IF YOU THINK THAT YOU MAY POSSIBLY WISH TO PLAY IT

IN MORE THAN ONE SITTING, OR MAY WISH TO STOP TO THINK
BEFORE CONTINUING, YOU SHOULD CREATE A FILE TO STORE
THE DATA GENERATED BY YOUR ECONOMY.

DO YOU WANT THE FLEXIBILITY TO STOP THE GAME AND RETURN
LATER ?7YES

WHEN.THE PROGRAM STOPS, TYPE

20808 FILES DATAI
CRE=DATAL, ]
RUN-2028

THE PROGRAM WILL NOW STOP TO ALLOW YOU TO' TYPE IN THESE LINES.
TYPE IN THE LINES AFTER THE COMPUTER PRINTS 'DONE'.

DONE

280 FILES DATAl
CRE-DATAT
RUN-200

GMCRO1

I1F YOU DESIRE TO STOP THIS PROGRAM DURING EXECUTION, YOU MAY
DO SO BY TYPING '9999' WHEN THE CHANGE IN G 1S REQUESTED.
REMEMBER TO TYPE IN THE CHANGE IN T ALSO. YOU MAY THEN
LOGOFF AND RESUME MCROI IN THE YEAR THAT YOU STOP.
INSTRUCTIONS FOR RESTARTING WILL BE GIVEN WHEN YOU STOP.

YOUR OBJECTIVES IN THE NEXT TWENTY YEARS ARE TO KEEP GNP (Y)

AS CLOSE AS POSSIBLE TO POTENTIAL OUTPUT (Q)> IN CONSTANT DOLLARS.
AND TO DETERMINE FROM THE ECONOMY'S PERFORMANCE THE VALUES OF
CERTAIN MULTIPLIERS AND PROPENSITIES.

YOU BEGIN THE FIRST YEAR WITH A SCORE OF 188@8. EACH YEAR YOU
LOSE THE ABSOLUTE VALUE OF THE DIFFERENCE BETWEEN Y AND Q.
YOU CAN CONTROL GOVERNMENT EXPENDITURES (G) AND TAXES (T)

FOR EACH YEAR BY TYPING IN VALUES FOR THE CHANGES IN G AND T
AS REQUESTED. IF THERE IS NO CHANGE TYPE A ZERO. YOU WILL BE
GIVEN ALL VALUES INCLUDING INVESTMENT (1), CONSUMPTION (C).,
AND DISPOSABLE INCOME (D).

WHEN REQUESTED TO DO S0, TYPE IN THE VALUES OF G AND T
SEPARATED BY A COMMA.

TYPE YOUR NAME -?ANON

ANON GNP ACCOUNTS YEAR @
Q= 610 Y= 680 C= 520 I= S5
D= 550 G= 25 T= 58 ! SCORE= 18d@2

CHANGE IN G,T?2,8 ,
CHECK YOUR WORK. ANY CHANGES? (I=YES.,@=N0) 72?8

YEAR 1
C= 538 I= 55
SCORE= 9%1.7

ANON ‘ GNP ACCOUNTS
Q= 628.3 Y= 620
D= 570 G= 27 T= 50

CHANGE IN G,T?
DONE

RUN
GMCRO2

MCRO2 MAY REQUIRE AN HOUR OR MORE TO PLAY CAREFULLY.
IF YOU THINK THAT YOU MAY POSSIBLY WISH TO PLAY IT

IN MORE THAN ONE SITTING, OR MAY WISH TO STOP TO THINK
BEFORE CONTINUING, YOU SHOULD CREATE A FILE TO STORE
THE DATA GENERATED BY YOUR ECONOMY.

August 1976

GMCRO1, Page 3
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DO YOU WANT THE FLEXIBILITY TO STOP THE GAME AND RETURN
LATER ?YES

WHEN THE PROGRAM STOPS, TYPE

28@ FILES DATAZ2
CRE=-DATAZ, ]
RUN-200

THE PROGRAM WILL NOW STOP TO ALLOW YOU TO TYPE IN THESE LINES.
TYPE IN THE LINES AFTER THE COMPUTER PRINTS °'DONE".

DONE

200 FILES DATA2
CRE-DATAZ, 1
RUN-2088@

GMCRO2

IF YOU DESIRE TO STOP THIS PROGRAM DURING EXECUTION, YOU MAY
DO S0 BY TYPING '9999‘' WHEN THE CHANGE IN G IS REQUESTED.
REMEMBER TO TYPE IN THE CHANGE IN T ALSO. YOU MAY THEN
LOGOFF AND RESUME MCRO2 IN THE YEAR THAT YOU STOP.
INSTRUCTIONS FOR RESTARTING WILL BE GIVEN WHEN YOU STOP.

MCRO2 DEALS WITH THEORIES OF AGGREGATE CONSUMPTION. THE
MODEL GENERATES QUARTERLY OBSERVATIONS., BUT YOU CAN CHANGE
G AND T ONLY ONCE A YEAR. WHEN YOU ARE REQUESTED TO DO SO
TYPE IN THE VALUES FOR CHANGES IN G AND T« IF THERE IS

NO CHANGE TYPE A ZERO. NOTE THAT THE CHANGES IN G AND T
ARE TO BE ENTERED ON THE SAME LINE SEPARATED BY A COMMA.

YOUR OBJECTIVES IN THE NEXT 15 YEARS ARE TO KEEP Y AS CLOSE
TO Q AS POSSIBLE AND TO DETERMINE FROM THE ECONOMY'S
PERFORMANCE THE PARAMETERS OF THE CONSUMPTION FUNCTION. YOU
BEGIN THE FIRST YEAR WITH A SCORE OF 58@@¢. EACH QUARTER

YOU LOSE THE ABSOLUTE VALUE OF THE DIFFERENCE BETWEEN Y AND Q.

TYPE YOUR NAME ~7ANON

ANON GNP ACCOUNTS QUARTER @

Q= 618 Y= 620 C= 520 1= S5

D= 550 G= 25 T= 58 SCORE= 50282

CONSUMERS BEHAVIOR 15 NOW REPRESENTED BY A FUNCTION OF THE
FORM: C(T)=A+B»D(T) WHERE T=NUMBER OF THE QUARTER.
ENTER CHANGES IN G.T -73.8

CHECK YOUR VALUES. CHANGES ? (1=YES., @=NO) 2270

ANON GNP ACCOUNTS QUARTER |

Q= 616.1 Y= 630 C= 547 1= S5

D= 58@ G= 28 T= 5@ SCORE= 4986.1
ANON GNP ACCOUNTS QUARTER 2

Q= 622.261 Y= 630 C= 547 I= 55

D= 588 G= 28 T= 58 SCORE= 4978.36
ANON GNP ACCOUNTS QUARTER 3

Q= 628.484 Y= 638 C= S47 I= 55

D= 580 G= 28 T= 52 SCORE®= 4976.84
ANON GNP ACCOUNTS QUARTER 4

Q= 634.768 Y= 630 C= 547 I= 5§

D= 580 G= 28 T= 58 SCORE= 4972.08

ENTER CHANGES IN G,T -?

DONE

August 1976
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CRIPTION:
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(NOWLEDGEMENTS:

ECONOMICS (EDUCATION) (830)

CONTRIBUTED PROGRAM BASIC

. GMCROS
ECONOMIC POLICY GAME . 36521

GMCROS and GMCRO6 simulate the complexities of a dynamic economy and the
problems inherent in the use of fiscal and monetary policy to pursue the
goals of economic stability and growth.

In GMCRO5 a student will control fiscal policy and monetary policy and will
have an eight period history of a hypothetical economy which was generated
by a fairly realistic model of the U.S. economy. For succeeding periods

the economy will be influenced by past policy decisions. From the ninth
period on, each student makes independent policy decisions, thus his economy
will run a separate course.

The emphasis in this géme is on combining a number of policy tools (govern-

‘ment spending, the marginal tax rate, and the money supply) to reach speci-

fied national economic goals. The goals are defined by a "welfare function"
which expresses mathematically the relative weight the policy maker gives to
various economic indicators of well-being. Scoring well in this game requires
giving thought to what the welfare function really means in terms of policy.

The computer reports each year's economic data after policy decisions have
been decided upon and implemented. In particular, prices and unemployment
are reported; their behavior is important to welfare. Since GNP components
are stated in "real" (deflated) terms, actual output (Y) cannot exceed po-
tential output (Q). If aggregate demand is excessively great, it is met not
by added output, but by inventory decumulation -- and this information is
reported. '

A student who has played GMCRO5 will have faced many.of the problems economists
and government policy makers face. In GMCR06 the student still faces the un-
employment-inflation dilemma. However, he must also be aware that the policy
tools used to control the domestic economy have significant effects on exports,
imports, and international capital flows, i.e., the balance of payments.

Should the student now encounter a severe balance of payments deficit he must
either deflate his economy or suffer the international consequences specified

" at the beginning of GMCRO6.

In this model of the economy, exports are dependent upon the level of GNP and
upon the inflation rate, imports depend upon disposable income. Capital in-
flows vary with the domestic interest rate. Again the student should study
the economic history before beginning. ‘

No goals are prescribed for the student in GMCRO6. Rather, as policy maker,
he must attempt to achieve the economic goals which he considers important.
The game continues for twenty "years". Various changes will occur in inter-
national relations during this period. They affect exports and imports and,
consequently, policy decisions.. :

See Page 2

Graduate School of Business
Stanford University
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INSTRUCTIONS:

The game is played in three ten-perjod sessions each having a different welfare function which requires
widely differing policies. '

For the first ten periods the objective is to maximize a welfare function of the form W = (C)'6 (X)‘2
gGg'z - U - (PC)3. Note that the inflation rate (PC) is weighted much more heavily than unemployment
u).

For the second ten periods the welfare function is W = (C)‘4 (I)'z,(G)'4 - U3 - PC. Now unemployment
is weighted more heavily than inflation.

“For the final ten periods the welfare fuﬁct1on fs W=Q - U2 - (PC)Z. Both unemployment and inflation
are weighted equally. . :

Clues for Good Policy Making

To achieve policy objectives students might find the following guidelines helpful.

1. Interpret the goal. What does it mean to maximize the given welfare function? What variables
in the economy should the student be trying to affect by his policy decisions?

2. Formulate ideas about how the economy functions. What factors are 1ikely to be important
determinants of the variables that he wants to influence? How will changes in the policy
variables influence these target variables?

3. Test ideas against available information contained in the accompanying table. Do these ideas

explain most of the economy's behavior in past periods? Do the data suggest alternative
explanations as to how the economy functions?

GMCROS--ECONOMIC DATA FOR PREVIOUS YEARS

Year ] Y 4 I 6 71 T D 1 M R P PC v IN

-7 569.0 500.0 303;5 104.5 92.0 .30 110.0 315.0 75.0 125.6 3.9 1.0 0.0 6.5 0.0
-6 5e8.4 521.0 3.9 1S 2.0 .30 116.3 326.5 78.1 135.6 3.3 .997 -0.3 6.3 0.0
-5 608.9 576.4 341.3 128.% 107.0 .30 132.9 357.0 86.5 150.6 3.1 .995  -0.2 4.3 0.0
-4 630.6 583.1 292.2 124.0 167.0 .40 193.2 302.4 87.5 150.6 3.3 1.013 1.8 5.0 0.0
-3 652.2 620.7 335.3 118.4 1€7.0 .35 177.2 350.3 93.1 150.6 4.0 1.021 0.7 4. c.0
-2 6)3;6 673.6 389.4 117.2 167.0 .30 6z.1 4105 101.0 170.6 4.2 1.042 2.1 2.5 15.5
-1 695.1 692.8 398.9 126.9 167.0 .30 167.8 421.0 1039 170.6 5.0 1.149 10.3 2.6 0.0
0 717.6  651.6 378.5 106.1 167.0 .30 155.5 398.4 97.7 170.6 4.7 1.2)4 5.7 5.5 0.0

Definitions

Q = Potential Net National Product E = Corporate Retained Earnings

Y = Net National Product M = Money Supply

C = Consumption Expenditures R = Rate of Interest (percentage)

I = Net Private Investment P = Index of Price Level

G = Government Purchases of Goods PC = Yearly Rate of Price Change (percentage)

and Services U = Unemployment Rate (percentageg

TI = Marginal Income Tax Rate IN = Inventory Disinvestment

T = Tax Receipts W = Welfare for Current Year

D = Disposable Personal Income W+ = Sum of Welfare since Year Zero
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JINSTRUCTIONS: (continued)

GMCRO6 - Economic Data for Previous Years

Year -7 -6 -5 -4 -3 -2 -1 0

Q 569.0 588.4 608.9 630.6 652.2 673.6 695.1 717.6
Y 500.0 521.0 576.4 583.1 620.7 673.6 692.8 651.6
c 303.5 313.9 341.3 292.2 335.3 389.4 398.9 378.5
1 104.5 115.1 128.1 124.0 118.4 117.2 126.9 106.1
G 92.0 92.0 107.0 167.0 167.0 167.0 167.0 167.0
TI .30 .30 .30 .40 .35 .30, .30 .30
T 110.0 116.3 132.9 193.2 177.2 162.1 167.8 155.5
] 315.0 326.5 357.0 302.4 350.3 410.5 421.0 . 398.4
E 75.0 78.1 86.5 87.5 93.1 101.0 103.9 97.7
M 125.6 135.6 150.6 150.6 150. 170.6 170.6 170.6
R 3.9 3.3 3.1 3.3 4.0 4.2 5.0 4.7
4 1.0 9.997 0.995 1.013 1.021 1.042 1.149 1.214
PC 0.9 -0.3 -0.2 1.8 0.7 2.1 10.3 5.7
u 6.5 6.3 4.3 5.0 4.1 2.5 2.6 5.5
IN 0.0 0.0 0.0 0.0 0.0 15.5 ° 0.0 0.0
EX 40.0 41.3 42.1 36.3 40.3 37.2 12.9 25.9
IM 28.4 29.4 32.1 27.2 31.5 36.9 37.9 35.9
K -1.2 -2.9 -3.6 -2.9 -1.0 -0.6 0.0 -0.1
BoP 10.4 9.0 6.4 6.2 7.8 -0.3 -25.0 -10.1
BoP+ 10.4 19.4 25.8 32.0 39.8 39.5 14.5 4.4
Definitions
Q = Potential Net National Product P = Index of Price Level
Y = Net National Product PC = Yearly Rate of Price Change (percentage)
C - Consumption Expenditures U = Unemployment Rate (percentage)
I = Net Private Investment IN = Inventory Disinvestment
G = Government Purchases of Goods W = Welfare for Current Year
and Services W+ = Sum of Welfare since Year Zero
TI = Marginal Income Tax Rate EX = Exports
T - Tax Receipts IM = Imports
D = Disposable Personal Income K = Capital Inflows
R = Rate of Interest (percentage) BoP = Balance cf Payments
BoP+ = Balance of Payments since Year 0

August 1976
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RUN

RUN
GMCROS

MCROS5 MAY REQUIRE AN HOUR OR MORE TO PLAY CAREFULLY.
IF YOU THINK THAT YOU MAY POSSIBLY WISH TO PLAY IT

IN MORE THAN ONE SITTING, OR MAY VISH TO STOP TO THINK
BEFORE CONTINUING, YOU SHOULD CREATE A FILE TO STORE
THE DATA GENERATED BY YOUR ECONOMY.

DO YOU WANT THE FLEXIBILITY TO STOP THE GAME AND RETURN
LATER ?YES

WHEN THE PROGRAM STOPS, TYPE

209 F1lLES DATAS
ClE=DATAS,
RUN-28302

THE PROGRAM WILL NOW STOP TO ALLOW.YOU TO TYPE IN THESE LINES.
TYPE IN THE LINES AFTER THE COMPUTER PRINTS °'DONE'.

DONE

28@ FILES DATAS
CRE-DATAS, L
RUN-2@0

GMCROS

IF YOU DESIRE TO STOP THIS PROGRAM DURING EXECUTION.
YOU MAY DO SO BY TYPING °'9999° WHEN THE CHANGE IN M IS
REQUESTED. YOU MAY THEN LOGOFF AND RESUME MCROS5 IN THE
YEAR THAT YOU STOP. INSTRUCTIONS FOR RESUMING WILL BE
GIVEN WHEN YOU STOP.

MCROS DEALS WITH DESIGNING POLICY STRATEGIES TO MEET DIFFERENT
ECONOMIC GOALS. YOU WILL BE GIVEN INFORMATION ON MAJOR ECONOMIC
VARIABLES INCLUDING THE RATE OF UNEMPLOYMENT (U) AND THE RATE OF
INFLATION (PC). YOU SHOULD HAVE STUDIED THE PAST PERFORMANCE OF
THE ECONOMY PRIOR TO THE BEGINNING OF THE GAME. YOU WILL CONTROL
THE MONEY SUPPLY (M). GOVERNMENT EXPENDITURES (G), AND THE

MARG INAL TAX RATE (T!). WHEN YQU ARE REQUESTED TO DO SO TYPE IN
THE CHANGES IN M.G, AND Tl. IF THERE 1S NO CHANGE A ZERO MUST

BE TYPED.

YOUR OBJECTIVE IN MCROS IS TO MAXIMIZE A FUNCTION
WHICH IS DEFINED IN TERMS OF WELFARE (W).

THE NATIONS WELFARE FUNCTION FOR YEARS | THROUGH 1@ IS

3
W=(C )=U-PC
NOTICE THAT CONSUMPTION IS VALUED RATHER HIGHLY., AND INFLATION
1S REGARDED MUCH MORE SERIOUSLY THAN UNEMPLOYMENT. YOU ARE TO
MAXIMIZE THE SUM OF WELFARE (W+) OVER THE NEXT 1@ YEARS.

TYPE YOUR NAME -?2ANON

ANON GNP ACCOUNTS YEAR @

Q = 717.645 Y = 651.611 C = 3784547 1 = 136.063 G = 167
Ti= .3 . T = 155,483 D = 398.386 E = 97.7416 M = 172.6
P = ]1.21428 R = 4.69452 PC® 5.67638 U = 5.53652 IN= 2

W= 9 Wem @

ENTER CHANGE IN M - 178

ENTER CHANGE IN G - 1?4

ENTER CHANGE IN T1 - 78

CHECK YOUR WORK. ANY CHANGES ? (1=YES,@=N0O).?0

ANON GNP ACCOUNTS YEAR 1

Q = 738.808 Y = 651.0883 C = 378.286 I = 185.797 G = 167
Tl= .3 : T = 155.325 D = 398.896 E = 97.6624 M = 178.6
P = 1.21653 R = 4.57359 PC= .1851@8 U = 6.41838 IN= 2

W o= 242.536

August 1976
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ENTER CHANGE IN'M - 179999
YOUR DATA HAS BEEN STORED IN A FILE DESIGNATED DATAS.
TO RESTART CALL MCROS -AND TYPE

2518 FILES DATAS
RUN-2500

DONE

RUN
GMCRO6&

MCRO6 MAY REQUIRE AN HOUR OR MORE TO PLAY CAREFULLY.
IF YOU THINK THAT YOU MAY POSSIBLY WISH TO PLAY IT

IN MORE THAN ONE SITTING, OR MAY WISH TO STOP TO THINK
BEFORE CONTINUING, YOU SHOULD CREATE A FILE TO STORE
THE DATA GENERATED BY YOUR ECONOMY.

DO YOU WANT THE FLEXIBILITY TO STOP THE GAME AND RETURN
LATER ?YES

WHEN THE PROGRAM STOPS, TYPE
222 FILES DATA6
RUN-282

THE PROGRAM WILL NOW STOP TO ALLOW YOU TO TYPE IN THESE LINES.
TYPE IN THE LINES AFTER THE COMPUTER PRINTS 'DONE’.

DONE

288 FILES DATA®6
CRi=DATAG, |
RUN-200

GMCRO6

IF YOU DESIRE TO STOP THIS PROGRAM DURING EXECUTION.,
YOU MAY DO SO BY TYPING *9999' WHEN THE CHANGE IN M IS
REQUESTED. YOU MAY THEN LOGOFF AND RESUME MCRO6 IN THE
YEAR THAT YOQU STOP. INSTRUCTIONS FOR RESUMING WILL BE
GIVEN WHEN YOU STOP.

MCR0O6 DEALS WITH DESIGNING POLICY STRATEGIES TO MEET

YOUR ECONOMIC GOALS. YOU WILL BE GIVEN INFORMATION

ON MAJOR ECONOMIC VARIABLES INCLUDING CURRENT EXPORTS (EX).
IMPORTS (IM), AND SHORT TERM CAPITAL INFLOWS (K). THE
BALANCE OF PAYMENTS IN THE CURRENT YEAR (BOP) AND THE
TOTAL DOLLAR CLAIMS ON OTHER NATIONS FROM YEAR -7 (BOP+)
ARE ALSC REPORTED.

YOU MAY SET YOUR OWN OBJECTIVES IN MCRO6. NOTE THAT YOU

MUST BE CONCERNED WITH THE BALANCE OF PAYMENTS AND FOREIGN:
TRADE IN ADDITION TO UNEMPLOYMENT AND INFLATION. BE CAREFUL
TC MAKE YOUR OBJECTIVES REALISTIC, FOR SHOULD THE BALANCE

OF PAYMENTS FALL BELOW -28 IN ANY YEAR, ALL MEMBERS OF THE
IMF WILL REVALUE THEIR CURRENCIES UPWARDS.

YOU SHOULD HAVE STUDIED THE PAST PERFORMANCE OF THE ECONOMY
PRIOR TO THE BEGINNING OF THE GAME. YOU WILL CONTROL THE
MONEY SUPPLY (M), GOVERNMENT EXPENDITURES (G), AND THE
MARGINAL TAX RATE (Tl). WHEN YOU ARE REQUESTED TO DO SO0,
TYPE IN THE CHANGES IN M,G, AND Tl. IF THERE IS NO CHANGE
A ZERO MUST BE TYPED.

TYPE YOUR NAME -?2ANON

ANON . GNP ACCOUNTS YEAR @ :

Q@ = 717.645 Y = 651.611 C = 378.547 1 = 106.863 G = 167
Tl= .3 T = 155.483 D = 398.38&6 E = 97.7416 M= 178.6
P = 1.21428 R = 4.69452 PC= 5.67688 U = 5.53652 IN= 8

EX= 25.932 IM= 35.856 K = .089 BOP=-108.814

BOP+= 4.45499

August 1976
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‘ENTER CHANGE IN M - 70
ENTER CHANGE IN G - 1?0
ENTER CHANGE IN T1 - 70
CHECKX YOUR WORK. ANY CHANGES ? (1sYES,9=N0).?d

ANON GNP ACCOUNTS YEAR |
Q = 738.8088 Y = 651.9883 C = 378.286 1 = 185.797 G = 167
Tis .3 T » 155.325 D = 398.896 E = 97.6624 M= 1780.6
P = 1.,21653 R = 4.57859 PC= .18%5108 U = 6.41838 IN= @
EX= 42.4663 IM= 35.8286 K =-,.184391 BOP= 6.,45334

BOP+= 18.9883

ENTER CHANGE IN M - 179999

YOUR DATA HAS BEEN STORED IN A FILE DESIGNATED DATA6.
TO RESTART CALL MCR0O6 AND TYPE

2518 FILES DATA6

RUN-2520

DONE

August 1976



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

Doaumentation Date 3/75
ECONOMICS (EDUCATION) (830)

CONTRIBUTED PROGRAM BASIC

STABIL

FEDERAL GOVERNMENT STABILIZATION POLICY 36888-18023

. STABIL is a simulation which explores the process of federal government
~actions to stabilize the economy. A computer serves as a model of the

U.S. economy. This model reports its current state of health by printing
out economic indicators. Students act as economic advisors who must
implement new stabilization policy by manipulating eight economic policy
variables. The objective is to stabilize the economy within eight quarters
given an initial condition of excessive expansion or recession.

OBJECTIVES:

Students will learn:

a) to judge the general condition of the economy by analyzing six key
economic indicators.

b) the impact of eight different economic policy changes upon the economy

c) about the interrelated nature of economic indicators

d) about the difficulty of "fine-timing" an economy to achieve acceptable
levels of unemployment and inflation.

Grade level:

9 -12

This program is to be used with the following publication: STABIL
Economics Simulation (HP 5951-7390)
For further information contact:

Hewlett-Packard Computer-Based Educational Materials
Scientific Press

1629 Channing Avenue

Palo Alto, Ca 94303

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Economics & Social Science, Grades 9-12

Mike Crook
West Jr. High School
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RUN

RUN
STABIL

kkkkk STABI Lkkxsk#

ARE YOU STARTING(1), OR CONTINUING ANOTHER GAME(#>?1
DO YOU WANT INSTRUCTIONS?YES

YOUR GOAL IS TO USE THE ECONOMIC TOOLS AVAILABLE

TO ACHIEVE A SITUATION OF CONTROLLED EXPANSION IN
THE ECONOMY WITHIN 8 QUARTERS. THIS IDEAL SITUATION
WILL BE ACHIEVED WHEN THE ECONOMIC INDICATORS HAVE
THE FOLLOWING VALUES:

GNP GROWTH 102
UNEMPLOYMENT RATE 4%
INFLATION RATE az
WAGE GROWTH 6%
PROFIT RATE 102
INTEREST RATE 7%

(FOR A VALUE TO BE ACCEPTABLE, IT MUST BE WITHIN
172 OF A PERCENT OF THE ABOVE FIGURE).

AT THE PRESENT TIME THE ECONOMY IS
IN A STATE OF RAPID INFLATION AS THE ECONOMIC
INDICATORS CLEARLY SHOW.

QUARTER 1
GNP GROWTH: 16 % TOO0 FAST
UNEMPLOYMENT RATE: 2 Z TOO LOW?
INFLATION RATE: 12 z TOO HIGH
WAGE RATE GROWTH: 10 % TOO HIGH
PROFIT RATE: 15 z TOO HIGH
INTEREST RATE: 9 % TOO HIGH

WILL YOU INPUT STABILIZATION DECISIONS NOW(!) OR LATER(B)?I
DO YOU WANT A LISTING OF THE ECONOMIC POLICIES?YES

YOU MAY USE ONE OR SEVERAL OF THE FOLLOWING POLICY
ACTIONS (TOOLS) TO ACHIEVE CONTROLLED EXPANSION.

FISCAL POLICIES

- > - —— . = -

1. CHANGE FEDERAL SPENDING -18% OR +19%

2. CHANGE FEDERAL BUDGET FOR JOB RETRAINING -50% OR +58%
3. CHANGE FEDERAL TAXES ON INDIVIDUALS -]1@8% OR +18%

4. CHANGE FEDERAL TAXES ON BUSINESSES -1@% OR +10%

MONETARY POLICY

S. 'CHANGE MONEY SUPPLY -18% OR +10%

DISCRETIONARY POLICIES
6. [IMPOSE PRICE CONTROLS FOR THIS QUARTER

7. IMPOSE WAGE CONTROLS FOR THIS QUARTER
8. IMPOSE PRICE, WAGE, AND INTEREST RATE FREEZE FOR THIS QUARTER

August 1976
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

Doauwmentation Date 3/75
ECONOMICS (EDUCATIOND) (330)

CONTRIBUTED PROGRAM BASIC

USECON
TESTING ECONOMIC HYPOTHESES 36888-18031

This simulation supports the Hewlett-Packard Computer Curriculum Project
publication, Testing Economic Hypotheses, an Economic Policy Model

(HP 5951-7378) by Loren J. Dunham. The publication will be available in
late spring, 1975. For further information contact:

Hewlett-Packard Computer-Based Educational Materials
Scientific Press

1629 Channing Avenue

Palo Alto, Ca 94303

See publication HP 5951-7378.

Loren C. Dunham ]
Fairmont, Minnesota 56031
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RUN

RUN . . R
USECON

THE UeSe ECONOMY: ITS YOUR DECISION!

CONSULT YOUR LAB BOOK FOR DIRECTIONS. FOR ALL RESPONSES.
YES=1 AND NO=g.

DO YOU WANT TO INPUT INITIAL VALUES?1

IN WHAT YEAR ARE YOU STARTING?1974

PERSONAL CONSUMPTION 75509
PRIVATE INVESTMENT ?250
GOVERNMENT SPENDING 2200
ACTUAL GNP 1009
POTENTIAL GNP 7850

*kxkkkkkkkk INFLATION ALERT! *&kkkkkkkkk
YOU MAY ASSUME A MULTIPLIER OF 2.5
ENTER YOUR POLICY DECISIONS IN BILLIONS OF DOLLARS OR
PERCENTSe BE SURE TO INDICATE DIRECTION OF CHANGE BY A
+ OR -« (FORMAT FOR PERCENTS: ENTER 2.1% AS 2.1.)
FISCAL ACTION
GOVERNMENT SPENDING: 2?0
PERSONAL TAXES COLLECTED: 2?0
BUSINESS TAXES COLLECTED: 2?0
MONETARY ACTION
RESERVE REQUIREMENT (Z)>: 2?1
DISCOUNT RATE (%): 2?1
NET OPEN MARKET PURCHASES: ?-3

LR L 2 2L 22 24

YEAR: 1975

PERSONAL CONSUMPTION 544 .8
PRIVATE INVESTMENT 207.1
GOVERNMENT SPENDING 200
ACTUAL GNP 953
POTENTIAL GNP . 884

: & kR KKK KKK

DO YOU WANT TO CONTINUE?@

DONE

August 1976



SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E;M!!LtE;][‘::

ALERA
TITLE: PROPAGATION OF ERROR 36603
DESCRIPTION: This program computes the resultant precision of a quantity computed from

imprecise measured quantities.

INSTRUCTIONS: Instructions are contained in the program.

The program will compute the propagation of error through a series of
binary operations. These are the familiar arithmetic operators. The
input consists of three possible categories:

1. Commands
REStore, clears all variables,
LISt, lists all non-empty variables and their values.

only the first three characters are needed.

2. Single letter
This allows entering a value and an absolute precision directly

into the given variable.

3. Operation
The operation is of the form: VoV, where V is any alphabetic
character, the accumulator #, or a single digit integer. The
absolute precision of the integers is zero. The operator, o,
is one of the following:

+ add

subtract
multiply
divide
exponentiation
store

In all cases except '=' (store), the result is put into the
accumulator, #. This may be used in subsequent operations.
If the variable referenced does not have a previously defined
value, the program automatically requests a value and absolute

H o>~ *1

precision.

SPECIAL ’

CONSIDERATIONS: The formulas for the error propagation are based on a geometric sum as
described in Introduction to the Theory of Error by Yardley Beers (Addi-
son-Wesley Publishing Co., 1957). Thus the. resultant precision is an
estimate of the actual precision of the computed quantity assuming that
the errors in the measured quantities are irdependent, rather than an
upper limit.

. Continued on following page.

ACKNOWLEDGEMENTS: Lawrence E. Turner, Jr.

Pacific Union College
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SPECIAL CONSIDERATIONS: continued

FOR INSTRUCTIONAL PURPQSES
Suitable Courses: General Physics Laboratory

Student Background Required: Discussion of precision and propagation of error.

In most laboratory situations the final result is computed from a set of measurements. It is
important for the student to be able to estimate or determine the precision of each measure-
ment. From this the precision of the result may be computed. It is also very important for
the student to understand how the error in his initial data affects the result. To determine
this, one performs a standard propagation of error analysis. However, this can be quite
tedious, especially if the expression involves both sums and multiplies. One has to convert
from relative to absolute precision and back.

Most students are so discouraged by the arithmetic in an analysis of error that they lose any
benefit from the process. They rebel about doina the proper analysis. It was for this reason
that the program was written. The computer is a good tool to do messy arithmetic.

In practice the students are introduced to the concept of error analysis and perform several
calculations by hand. Thereafter, it is assumed that they have learned the concept, and the
computer is allowed to help do the calculations.

RUN

RUN
ALERA

ALGEBRAIC ERROR ANALYSIS

INSTRUCTIONS, (YES OR NO)?YES

THIS PROGRAM COMPUTES THE RESULTANT PRECISION OF A QUANTITY.
IT IS RESTRICTED TO A SERIES OF BINARY OPERATIONS OF THE FORM: VOV
WHERE °*V* IS ANY ALPHABETIC CHARACTER, ‘'#', -OR A SINGLE DIGIT INTEGER.
THE ABSOLUTE PRECISION OF THE INTEGERS IS ZERO.

*O' IS ONE OF THE FOLLOWING OPERATORS
- ADD

SUBTRACT

MULTIPLY

DIVIDE

EXPONENTIATE

STORE

Hos N\ # !

IN ALL CASES EXCEPT '=', THE RESULT IS RETURNED IN °*#°,
THIS MAY BE USED IN SUBSEQUENT OPERATIONS.

TYPING A SINGLE VARIABLE ALLOWS ENTERING ITS VALUE DIRECTLY
OTHERWISE, THE PROGRAM WILL ASK FOR ALL VALUES NEEDED

THERE ARE TWO COMMANDS:
RESTORE, CLEARS ALL VARIABLES
LIST, LISTS ALL NON-EMPTY VARIABLES

INITIALIZED

2P

ENTER: P, DP 23.14159,0
2R 12

ENTER: R, DR ?12,1

= 144 D# = 24 D#se = «166667
?2P=#
# = 452.389 D# = 75.3982 D#/s7# = 166667
2A=#
STORED
24wy
. A =
’ = 1809.56 D# = 301.593 D74 =  .166667 P =
R = 12
?S=# S =
STORED &’ =
?2LIS
?

DONE

452.389
3.14159

1809 .56
1809.56

L U [ I 1]

75.39¢
2

|
381.592
301593



SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGR Ahﬂ:li‘J‘!LiE;][‘[:

ATOM
TITLE: DERIVES THE ELECTRONIC CONFIGURATION OF ANY ELEMENT 36705
DESCRIPTION: This program dervies the electronic configuration of any element according
to the atomic orbital theory.
INSTRUCTIONS: Type in the atomic number of the element to be analyzed when required.

ACKNOWLEDGEMENTS: Babson College :
Babson Park, Massachusetts
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RUN

RUN
ATOM

THIS PROGRAM DERIVES THE ELECTRONIC CONFIGURATION OF ANY

ELEMENT ACCORDING TO THE ATOMIC ORBITAL THEORY.

WHAT IS THE ATOMIC NUMBER OF

THE ELECTRONIC CONFIGURATION
1Ss 2 28 2 2P 6 38 2

DO YOU WANT ME TO DO ANOTHER

WHAT 1S THE ATOMIC NUMBER OF

THE ELECTRONIC CONFIGURATION
15 1

DO YOU WANT ME TO DO ANOTHER

WHAT IS THE ATOMIC NUMBER OF

THE ELECTRONIC CONFIGURATION
1S 2 25 2 2P 6 3s 2

DO YOU WANT ME TO DO ANOTHER

DONE

YOUR ELEMENT?16

1S3
P 4

ELEMENT?YES

YOUR ELEMENT?1

1S

ELEMENT?YES

YOUR ELEMENT?12

1S:

ELEMENT?NO



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

ATWT
CALCULATES ATOMIC WLIGHT 36613

This program will calculate the atomic weight (atomic mass) of an
element from the % abundance of each isotope of the element. The
% abundance may be found in the chemistry handbook.

OBJECTIVES: '

To show that the atomic weight is an average weight and not the
weight of any particular atom.

PRELIMINARY PREPARATION:

A. Student - The student should have an introductory understanding
of atomic weight, mass number, and isotopes.

B. Materials - A chemisfry handbook from which mass numbers and %
abundances may be obtained is necessary.

DISCUSSION:

It is usually difficult to get the point across that the atomic weight
is an average weight and not the weight of any particular atom. This
point can be made rather easily if the calculations for atomic weight
are examined. This program will enable the teacher, in a few minutes
during his discussion, to do a large number of calculations. This is
particularly impressive when the teacher uses % data that is signifi-
cant to 5-6 figures, and thus produces an atomic weight as accurate

as those given in most tables.

If the teacher is interested in discussing programming with his
students, this program is a good one to use. It has the advantage
of being short, but still containing a number of interesting pro-
gramming techniques.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN

ATWT

THIS PROGRAM WILL CALCULATE THE ATOMIC WEIGHT (ATOMIC MASS)
FROM THE PERCENT ABUNDANCE OF EACH ISOTOPE. PERCENT
ABUNDANCES MAY BE FOUND IN THE CHEMISTRY HANDBOOK.

HOW MANY ISOTOPES DOES THE ELEMENT HAVE 2?7

INPUT THE MASS NUMBER AND THE PERCENT ABUNDANCE FOR
EACH OF THE 7 ISOTOPES.

ISOTOPE NO. 1 71965415
ISOTOPE NO. 2 ?7198,10
ISOTOPE NO. 3 2199,16.9
ISOTOPE NO. 4 7200, 1-23.1
ISOTOPE NO. S ?201,13.2
ISOTOPE NO. 6 ?22082,29.8
ISOTOPE NO. 7 ?204,6.8

ATOMIC WEIGHT (ATOMIC MASS) IS 200.525

ANOTHER RUN (1=YES, ©9=NO) ?¢

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E];igi.siglgeij

. AVOGA
AVOGADRQO'S NUMBER 36614

A class presentation designed to calculate Avogadro's number, by using
the molecular weight of a compound and dividing by the combined actual
weight of the total numbers of neutrons and protons in a single
molecule.

OBJECTIVES:

To show by calculation, the value of Avogadro's number, and to rein-
force the concept of Avogadro's hypothesis.

PRELIMINARY PREPARATION:

A. Student - The student must be familiar with atomic structure,
atomic mass, nuclear particles, and isotopes.

B. Materials - None
DISCUSSION:

A. Operational Suggestions

The presentation of this program can be utilized to occupy one
forty-five minute teaching period, even though the actual running
time is approximately, 10 minutes.

B. Suggested Follow-up

The occurrence of built-in error, due to the use of average atomic
weights, generally provokes discussion as to the reasons for the
error.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
AVOGA

IF INSTRUCTIONS DESIRED», TYPE 1, IF NOT, TYPE 0?1

THIS PROGRAM WILL CALCULATE AVOGADRO'S NUMBER BY USING
ANY PURE GASEOUS ELEMENT OR BINARY COMPOUND.

THIS VALUE WILL BE CALCULATED BY USING THE MASS IN GRAMS
OF THE NEUTRON, WHICH IS i 1.67438E-24
"AND THE MASS OF THE PROTON, WHICH IS : 1.67206E-24

YOU MUST SUPPLY THE ATOMIC NUMBER AND THE ATOMIC WEIGHT OF
INPUT EACH ELEMENT USED. CARRY DIGITS UP TO 6 PLACES IF YOU
WISH. WHEN THE MACHINE ASKS (?) INPUT THE ATOMIC NUMBER

AND THE ATOMIIC WEIGHT OF THE FIRST ELEMENT, THEN THE

ATOMIC NUMBER AND THE ATOMIC WEIGHT OF THE SECOND IN THE
FORM A,B,C,D. IF USING SINGLE ELEMENTS, BE SURE TO

PUT IN @ FOR VALUES C AND D. .

*ERRSEEEER SRS
NOW INPUT THE VALUES FOR YOUR COMPOUND
26512.0012,85,1549994 ’
INPUT THE NUMBER OF ATOMS FOR EACH ELEMENT.
(C02 WOULD BE 1,2) 1?1,2
=% THE NUMBER OF PARTICLES PER MOLE OF THIS GAS IS 5.97650E+23

WOULD YOU LIKE TO TRY ANOTHER PROBLEM ?
TYPE t IF YES, TYPE @ IF NO 2?1}

I 2 E SRS RS R L2 )
NOW INPUT THE VALUES FOR YOUR COMPOUND
78515:.994,0,8
INPUT THE NUMBER OF ATOMS FOR EACH ELEMENT.
(C02 WOULD BE 1,2) 72,0
s+s THE NUMBER OF PARTICLES PER MOLE OF THIS GAS IS S5.97650E+23

WOULD YOU LIKE TO TRY ANOTHER PROBLEM ?
TYPE 1 IF YES, TYPE @ IF NO 2?0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) -(833)

CONTRIBUTED PROGRAM ]E!“‘!\.EE;:I[‘[:

' BFIELD
BFIELD: Magnetic Field Picture 36312

Student may visualize the effects of current on the magnetic field

produced about a single conductor. The student may also explore the

fields produced by the current flow in two parallel wires. The current

in the two wires may be chosen in the same direction or in opposite directions.

OBJECTIVES:

To acquaint student with the magnetic fields produced by current carrying
conductors.

PRELIMINARY PREPARATION:

A. Student - Prior preparation involving currents and fields.

B. Materials - None

DISCUSSION:

Student may qualitatively explore the effects of currents on the
production of magnetic fields by successively increasing or decreasing
the current. The resulting magnetic field is printed out showing the
relative magnitude of the field in relation to the position of the
current.

The student may also view the magnetic field due to two currents in
the same or opposite direction.

This program may also be used to introduce groups to the field concept.
In addition, minor modification of the program will produce a series of
plots which will demonstrate an expanding field resulting from an
increasing current.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
BFIELD

THIS PROGRAM WILL PERMIT YOU TO EXPLORE THE MAGNETIC FIELD
ABOUT A CURRENT DIRECTED INTO THE PAGE AS A FUNCTION OF THE
CURRENT MAGNITUDE.

WHAT WILL BE YOUR INITIAL CURRENT (SELECT POSITIVE VALUES
BETWEEN | AND 8 AMPERES).
ENTER YOUR VALUE OF CURRENT?6

THE MAGNITUDE OF THE FIELD DECREASES FkOM 9 TO B.
9 IS THE HIGHEST POSSIBLE FIELD STRENGTH, AND 0
(WHICH MEANS A ZERO FIELD) THE LOVEST.

-6 J1111101111 2222222222222 1111111
-7 : BERRERRREE 222 111ttt
-.8 Jr1RIIILLILELN IERERENRERE]
-9 N R E RN R RERREE ISR RN RN R R B R
-1 NESREEE R R R R RS RN R R R R RN AR R R RN R R R
11l
1

METERS :
-1 .2 -6 "] 6 1.2
METERS etecsescesetecoscsscotosccsscesstencsccncete
1.2 . 2222222222222222222222222 .
1.1 . 22222222222222222222222222222 .
1 . 222222222222 222222222222 .
9 . 2222222222 2222222222 .
-8 . 22222222 3333333333333 22222222 .
7 22222222 333333 333333 22222222,
) 222222 3333 444444444 3333 222222,
5 «22222 3333 4a $55 - a4 3333 22222,
Y] 2222 333 44 55 66666. 55 4a 333 2222.
.3 .2222 33 44 5 67 888 76 5 44 33 2222.
2 222 333 44 56 9 9 65 a4 333 222.
ol «222 33 45 9 9 5 a4 33 222.
2 222 33 4 56 8 + 8 65 4 33 222.
-l «222 33 4S5 9 9 S 4 33 222.
-2 222 333 44 56 9 9 65 a4 333 222.
=<3 2222 33 44 5 67 888 76 5 44 33 2222.
-4 2222 333 44 55 66666 55 44 333 2222.
-5 22222 3333 a4 585 a4 3333 22222.
=6 .222222 3333 444444444 3333 222222.
-7 22222222 333333 333333 22222222.
-.8 . 22222222 3333333333333 22222222 .
-.9 . 2222222222 2222222222 .
-1 . 222222222222 222222222222 .
-1.1 . 22222222222222222222222222222 .
-1.2 . 2222222222222222222222222 .
etoseessscstecsscccsstecccsecostrcsccccccts
SELECT A DIFFERENT CURRENT.
ENTER YOUR VALUE OF CURRENT?3
METERS
‘102 -6 "] 6 l-2
METERS e*easvrssscstecsscsacesctsccccsssctocconcnccte
1.2 RS EERS R AR RSN R R R RN R R R R R U R R R R R R
1.1 NS E RN EEE R R RN R R RN R R RN R R AR DR R R R I
1 SRR RN RN R R RN N R R R R R R R R R R R R R R N i)
9 JrlllllIIILIILILIN SR N RO RN R RN I
.8 Jatilrrlrrrn} 111ttt
7 SERERERREE! 222 IBRRERRRE R R
6 SERRRRRRR! 2222222222222 11111111t
-3 IERRRERD! 222222 222222 trrriatte.
.l SERERER! 2222 3333333 2222 IRERERRE K
3 111111 222 33 44444 33 222 111ilt.
2 «11111 222 3 4 56665 4 3 222 | RR R R I
ol JA1tl1 222 334 6 6 433 222 ISR R
2 J11111 222 3 4S5 + 54 3 222 1111,
-l J1t111 222 334 6 6 433 222 11tit.
-e2 11111 222 3 4 56665 4 3 222 111it.
-3 W11l 222 33 44444 33 222 111l
-4 J1111111 2222 3333333 2222 1irttt.
-5 J11111111 222222 222222 1tiltrite.
1.
11.
it.
11.
1.

-1l N RN R R R RN R B prrrgrtellltt.
-1.2 . NSRS RN R RN R AR R RN R R R R RN R R DR R & I

.*oo-o--.oo’.o.ooo.oo*oooo.ococ’oooo..oo-*c



WOULD YoU LIKE TO TRY TWO DIFFERENT CURRENTS AT THE

TIME (YES=l3 NO=0)?1

THE TWO CURRENTS WILL BE SEPARATED BY 1.8 METER.
THE CURRENTS ARE TO BE OPPOSITELY DIRECTED,

AS A NEGATIVE VALUE).

BFIELD. page 3

SAME
(NOTE: IF
STATE ONE OF THEM

ENTER THE TWO CURRENTS?4,-8
METERS

-1.2 -6 ] 6 1.2

METERS etevesvsscetesccvcscstescscscsstecsccrccacts
1.2 « 11111111111 222222222222222222222 .
1.1 IR R R ERRRRE! 22222222222222222222222222.
1 « 11111111 2222222 - 222222.
.9 « 1111111 22222 333333333333 222.
8 « 111111 2222 3333333 333333 2.
o7. « 11111 222 3333 444484448444 3333 .
6 « 11111 222 333 4444 555555 444 333 .
-] o 1111 22 3 A& 555 666666 S5 44 33.
Y | « 111 2 3344 S85 666 77 76 SS &4 3.
«3 « 111 2 3 45 66 777 8 9 76 5 & .
2 « 111 2 678 8888 9 876 S4aa .
ol « 111 23469 9999 8 65 4 .
"] e 1112 3 7 + - 876S 4 .
-l o 111 23469 9999 8 65 4
-2 « 111 2 678 8488 9 876 544 .
-3 « 111 2 3 45 66 777 8 9 76 S 4 .
-4 « 111 2 3344 555 666 77 7 6 55 4 3.
=<5 « 1111 22 3 a4 555 666666 5SS 44 33.
-6 « 11111 222 333 4444 555555 444 333 .
-7 « 11111 222 3333 44448444444 3333 .
-8 « 111111} 2222 3333333 333333 2.
-9 « 1111111 22222 333333333333 222.
-1 « 111111101 2222222 222222.
-lel « 111111111 22222222222222222222222222.
-1.2 « 113111101111 222222222222222222222 .
setosccsevscstesscsevcecetocccssccetocsscovesets

WANT TO TRY AGAIN (YES=1; NO=0)>?8@

WELL I GUESS YOU'RE ALL THROUGH.

DONE

THANKS-- SEE Y'A



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

BOHR
BOHR: Energy Level Diagram 36313

The student may choose to have the Lyman, Balmer, or Paschen Series of the
hydrogen emission spectrum displayed. He then must decide which energy
level transitions are responsible for the lines of the spectrum that he
has chosen. If he is successful, an energy-level diagram is presented
and he must determine the energies of the photons emitted by the electron
as it falls between randomly-selected energy levels.

OBJECTIVES:

To give an increased understanding of the Bohr atom and of how emission
spectra are formed.

PRELIMINARY PREPARATION:

A. Student - The student should have been introduced to the Bohr atom,
quantum theory, and ideally, have measured the wavelengths of the
bright lines of the hydrogen spectrum.

B. Materials - A piece of paper and a pencil.

DISCUSSTON:

After the student selects the series he wishes to see, it is displayed and
he tries to discover which quantum level jumps by the electron are
responsible for the first two of three lines in the series. If he is
successful three times, a statement as to how the lines of that series

are formed is printed and he may then elect to try another series or

move on to work with the energy-level diagram for hydrogen.

After a brief explanation concerning the energy of a photon emitted
during the transition of the electron from a higher to a lower energy
level, the student is given a chance to show what he has learned. Energy
levels are randomly selected and he must calculate the energy of the
emitted photon. If the student is not successful, he gets a further
explanation, After six trials the program ends.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
BOHR

YOU MAY VIEW THE 1. LYMAN 2.BALMER OR 3. PASCHEN
SERIES BY TYPING IN THE NUMBER OF THE SERIES YOU WANT
DISPLAYED, OR TYPE 4 FOR AN ENERGY LEVEL DIAGRAM.

CHOOSE THE NUMBER OF THE PART YOU WOULD LIKE TO SEE.
2?2

7000
6900
6806
6788
6608
6500
6408
6308
6208
6108
6000
5908
5800
5700
5608
5588
54080
53680
5280
5108
5300
4900
4808
4798
4608
4500
4408
2368
4200 A
4180 Ame—emoaee= 4182.94
4000 Fy
3900 A-===cmecea 3971.24
3880 A======—--= 3898.2
3709
3620
3500 A
3480 A
3300 A
A
A
A

meeeeemce- 656447

cnconeccee 4862.78%

>PPPPOPDPPOPPDPDPDPPPDPDPDPDIDPDPDPDPIPD

>
]
]
]
]
(]
)
]
1]
1
[}

4341.74

P L 3647.86  -=--- SERIES LIMIT

3200
3180
3009

ACCORDING TO THE BOHR THEORY EACH OF THESE LINES RESULTS
FROM THE EMISSION OF A PHOTON DURING THE TRANSITION OF THE
ORBITAL ELECTRON OF AN EXCITED HYDROGEN ATOM FROM A HIGHER
ENERGY STATE (ORBIT) TO A LOWER ONE. 1IN A PARTICULAR SERIES
THE TRANSITION (JUMP) 1S ALWAYS INTO THE SAME LOWER LEVEL
(ORBIT) FROM ANY HIGHER ONE.

LET*S SEE IF YOU CAN DETERMINE WHICH TVO0 ORBITS THE ELECTRON
JUMPED BETVEEN TO GIVE THE LINES THAT HAVE BEEN DISPLAYED.

THE LOWEST ENERGY LEVEL (GROUND STATE) 1S NUMBERED ONE.
HIGHER ENERGY LEVELS HAVE HIGHER NUMBERS IN SEQUENCE.

"FOR EXAMPLE: FROM 4 TO 1 ENTER AS 4,173,2

GOOD START. THAT GIVES A WAVELENGTH OF 6564.71
THE NEXT LINE IS FORMED BY WHICH TRANSITION?4,2

BY GEORGE!! I THINK YOU'VE GOT IT!! THE WAVELENGTH IS 4862.7S
TRY ONE MORE - THE NEXT ONE. ENTER NOV.?75.,2 .

ANY TRANSITION FROM A HIGHER ENERGY LEVEL INTO THE
SECOND ENERGY LEVEL YIELDS A PHOTON OF THE BALMER SERIES.
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IF YOU WOULD LIKE TO TRY ANOTHER SERIES TYPE IN THE NUMBER
OF THAT SERIES. IF YOU WANT TO GO ON TO A NEW PART OF

THE PROGRAM TYPE 4

WHICH??4

YOU WILL NOW GET AN ENERGY LEVEL DIAGRAM FOR HYDROGEN.
IT SHOWS THE ENERGY OF THE ELECTRON IN THE VARIOUS ENERGY
LEVELS. THE DIFFERENCE BETWEEN THE ENERGY OF THE ELECTRON
IN A HIGHER LEVEL AND THAT IN A LOWER LEVEL IS THE ENERGY
OF THE EMITTED PHOTON. E(PHOTON) = E (HIGHER) - E (LOWER)

CONT INUUM
= ceees INFINITY.eos. E= 000200
N2 6 = ce-eeeca- --=--- E= - .370001
N= 5 ceeceseccuceme= E= - ,540001
N= 4 mmesessseeeee-e E= - 8500801
N2 3 eeee- . E= - 1.51
N= 2 - SR - E= - 3.4
R c=eee= E= - 13.6

FIND THE ENERGIES OF THE PHOTONS GIVEN OFF FOR THE
TRANSITIONS GIVEN BELOW.

FROM LEVEL 3 TO LEVEL | THE ENERGY OF THE PHOTON IS?7?-11.89
THE ENERGY OF LEVEL 3 IS-1.51111
THE ENERGY OF LEVEL | 1S-13.6

THEIR DIFFERENCE = PHOTON ENERGY = 12.0889

FROM LEVEL 4 TO LEVEL 1 . THE ENERGY OF THE PHOTON 1572.-12.75
GOOD. TRY ANOTHER

FROM LEVEL 3 TO LEVELVI THE ENERGY OF THE PHOTON 157712.89
GOOD. TRY ANOTHER

FROM LEVEL 3 TO LEVEL 2 THE ENERGY OF THE PHOTON IS5771.89
GOOD. TRY ANOTHER

fROM LEVEL 4 TO LEVEL 1| THE ENERGY OF THE PHOTON 1S87?12.75
GOOD. TRY ANOTHER

FROM LEVEL 2 TO LEVEL |  THE ENERGY OF THE PHOTON 15?718.2
THANK YOU, AND GOODBYE.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

BOLA
NUCLEAR PHYSICS GAME ) 36879

BOLA is a physics game which uses a section chart of Nuclides as a playing
field. Through bombardment of atomic nuclei, the players (1 or 2)
attempt to move through the chart.

User instructions and classroom material ‘are contéined in a publication of
the Hewlett Packard Curriculum Project entitled: BOLA, A Nuclear Physics
Game (HP-5951-7177). For information contact: :

Computer Curriculum Project
Hewlett Packard Company
11000 Wolfe Road

Cupertino, CA

Michael Chester
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RUN

RUN
ROLA

HOW MANY PLAYERS, @, 1, OR 2
0

IS THIS A TEST

INO

Lt 7
WHAT NUCLEAR REACTION

72
-] 10

B 1@ IS ONE OF THE MAIN MOBILITY CENTERS OF THIS
GAME. THERE ARE MANY PLACES YOU CAN GO FROM HERE.
IN PART, THIS REFLECTS THE MANY REACTIONSTHAT HAVE
BEEN CARRIED OUT INVOLVING B 10 BOMBARDMENT. BE 9
AND Nt14 ARE SIMILAR STRATEGIC HUBS.

WHAT NUCLEAR REACTION
?5
B 9

SHORT-LIVED ISOTOPE.

BE 8

BE 8 LIVES JUST LONG ENOUGH (1@ TO THE MINUS 16
SECONDS) TO FORM A REACTION BRIDGE TO C 12.

THE REACTIONS, OCCURRING IN STELLAR INTERIORS,
AREt HE 4 + HE 4 = BE 83 THEN, BE 8 + HE 4 = C 12,
WITHOUT THIS BRIDGE THERE WOULD BE NO ELEMENTS
HEAVIER THAN HELIUM IN THE UNIVERSE. BERYLLIUM 8
WAS THE FLICKERING GATE THAT LED TO SOLID PLANETS
AND CARBON CHAINS AND LIFE IN THE UNIVERSE.

SHORT-LIVED ISOTOPE.

HE 4

HE 4 1S A VERY STABLE ISOTOPE, AND THEREFORE
THE END POINT OF MANY NUCLEAR REACTIONS, AND
THE END:POINT OF THIS GAME.

END OF GAME
DO YOU WANT A FINAL DISPLAY
?NO

DONE

RUN
BOLA

HOW MANY PLAYERS, @, 1, OR 2
7

IS THIS A TEST

?YES

WHAT Z

25

WHAT N

27 :

B 12

WHAT NUCLEAR REACTION
70
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c 12

SHORT-LIVED ISOTOPE.

BE 8

.SHORT-LIVED ISOTOPE.

HE 4
0 17 NOT INCLUDED IN GAME ROUTE.

YOU WENT TO HELIUM 4 TOO SOON

GAME LOST

END OF GAME

DO YOU WANT A FINAL DISPLAY

PYES

OXYGEN (0) ) ) ) ) )
NITROGEN (N) ) 3 ) ) )
CARBON (C) ) ) 1 ) )

BORON (B) ) ) ) 1

BERYLLIUM (BE) ) ) 1 )

LITHIUM (LI) ) 8 )

HELTUM (HE) 1 o )

DONE

RUN
BOLA

HOW MANY PLAYERS, @8, 1, OR 2

?2 ’

IS THIS A TEST

NO <

LI 7

PLAYER 1

WHAT NUCLEAR REACTION
22
B 10

PLAYER |

WHAT NUCLEAR REACTION
7

c 13

PLAYER 2

WHAT NUCLEAR REACTION
29
c 14

PLAYER 2

WHAT NUCLEAR REACTION
70
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PLAYER 1°'S SCORE IN MEV= 1.2]
PLAYER 2'S SCORE IN MEV= 8.36
N 14

ISOTOPE COUNT= 5
TRANSITIONS MADE= 4

DO YOU WANT A CHECKLIST DISPLAY
N0
N 14

PLAYER 1

WHAT NUCLEAR REACTION
?
DONE

RUN
BOLA

HOW MANY PLAYERS, @, 1, OR 2
?1
1S THIS A TEST

?NO

Ll 7

!HAT NUCLEAR REACTION
o 1o

EHAT NUCLEAR REACTION
s s

SHORT-L1VED ISOTOPE.

BE 8

SHORT-LIVED !SOTOPE.

HE 4

O 17 NOT INCLUDED IN GAME ROUTE.
YOU WENT TO HELIUM 4 TOO SOON
GAME LOST

END OF GAME

DO YOU WANT A FINAL DISPLAY

?YES

OXYGEN Q)

NITROGEN (N

CARBON (C) e
BORON (B) 1
BERYLLIUM (BE) ) ) 1
LITHIUM (LD) 8 ° 1
HELIUM (HE) _ 1 ) °

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

. ) CALORI
CALORI: Calorimetry Experiment . 36314

Calorimetry experiments are simulated by the computer permitting the
student to enter the mass and temperatures of two quantities of water.
The computer calculates and prints out the equilibrium temperature of
the mixture. The student must then determine the heat energy, in
calories, to be supplied (or removed) from each mass to obtain the
equilibrium temperature.

OBJECTIVES:

A. To acquaint the students with conservation of energy conceots
involving calorimetry.

B. To determine the equations governing these relationships.

PRELIMINARY PREPARATION:

A. Student - Must know definitions for calorie and specific heat.

B. Materials - Table of Specific heats

DISCUSSION:

Calorimetry, in its simplest form, is presented as part of a class lesson.
The concept of heat energy balance is developed by presenting several
examples, with the computer, based on the definition of the "calorie".
Specific heat is introduced by a similar approach (replacing the water of
the initial examples, with alcohol; specific heat of 6 cal/gm-00C.)

The program can be modified (with relative ease) to incorporate different
materials or combinations of different materials.

When this program was used as an introduction to calorimetry, it was
noted that many students were able to determine the equations describing
the phenomenon by utilizina the stated results from the computer.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
CALOR1

HEAT AND CALORIMETRY

PRI EsIIEI

YOU HAVE TW0.BEAKERS OF WATER .

WHAT IS THE MASS (IN GRAMS) AND THE TEMP (IN DEGREES) OF THE
WATER IN THE FIRST BEAKER?780.,58 ‘

WHAT 1S THE MASS (IN GRAMS) AND THE TEMP (IN DEGREES) OF THE
WATER IN THE SECOND BEAKER?740.,60

THE FINAL TEMPERATURE OF THE MIXTURE IS 53.33 DEGREES .

HOW MANY CALORIES WERE INVOLVED IN CHANGING THE TEMP OF
THE FIRST BEAKER FROM 58 TO 53.33 DEGREES?2680

YOU'RE CLOSE ENOUGH. THE CORRECT ANSWER IS 266.4 CALORIES.

HOW MANY CALORIES WERE INVOLVED IN CHANGING THE TEMP OF
THE SECOND BEAKER FROM 6@ TO 53.33 DEGREES?240

YOU*RE MORE THAN 3 PERCENT OFF. YOU SHOULD HAVE SAID
266 .8 CALORIES.

WANT TO TRY AGAIN (1=YES, @=NO) 3 71

CHOOSE A LIQUID : @aWATER, 1=ALCOHOL. WHICH?!

PEPSINISISS

YOU HAVE TWO BEAKERS OF ALCOHOL .

WHAT 1S THE MASS (IN GRAMS) AND THE TEMP (IN DEGREES) OF THE
ALCOHOL IN THE FIRST BEAKER?108,50

WHAT IS THE MASS (IN GRAMS) AND THE TEMP (IN DEGREES) OF THE
ALCOHOL IN THE SECOND BEAKER?108,78

THE FINAL TEMPERATURE OF THE MIXTURE IS 6@ DEGREES .

HOW MANY CALORIES WERE INVOLVED IN CHANGING THE TEMP OF
THE FIRST BEAKER FROM S0 TO 6@ DEGREES?618

YOU*RE CLOSE ENOUGH. THE CORRECT ANSWER IS 6080 CALORIES.

HOW MANY CALORIES WERE INVOLVED IN CHANGING THE TEMP OF
THE SECOND BEAKER FROM 79 TO 68 DEGREES?788

YOU'RE MORE THAN 3 PERCENT OFF. YOU SHOULD HAVE SAID
609 CALORIES.
WANT TO TRY AGAIN (1=YES, 8=NO) 1 ?0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGR AﬁA:]i‘J“LEE;][‘::

CHARG
MILLIKAN'S OIL-DROP EXPERIMENT 36621

This simulation ot a modern version of the Millikan 0il Drop Experiment is
designed to demonstrate to the student the existence of a discrete unit of
electrical charge. CHARG (which' was originally named CHARGE) was developed
by the Huntington Il Project at -the State University of New York under the
direction of Ludwig Braun. This work was partially supported by the Na-
tional Science Foundation, Grant GW-5883.

The computer will request a new voltage or an option change by printing out
"V = X? ", where X is the old voltage. After the question mark, you may
either type in a new voltage between -1000 and +1000 volts, type in the old
voltage again, or enter one of the following code numbers for an option to
be performed.

2000 - to request calculation of charge for a drop with velocity = 0
3000 - to request a new batch of drops
4000 - to end the program

The Huntington Il Project recommends that for use of this program in the class-
room it is necessary to obtain the following publications from Program Library,
Digital Equipment Corporation, Maynard, Massachusetts 01754.

Student Workbook $ .30
Teachers Guide .30
Resource Handbook .50

Huntington I1 Project
State University of New York
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RUN

CHARG

MILLIKAN OIL DROP EXPERIMENT
INSTRUCTIONS (ls=YES, @8aN0)?1
INSTRUCTIONS -- AFTER EACH QUESTION MARK, (V= ?), YOU MAY:
TYPE IN VOLTAGE BETWEEN -10@32 AND 1280 (IN ORDER TO MAKE
THE VELOCITY PRINTED OUT AS CLOSE TO ZERO AS POSSIBLE).
REQUEST CALCULATION OF CHARGE FOR STOPPED DROP (TYPE IN 288@3).

REQUEST NEW BATCH OF DROPS (TYPE IN 3803).,
OR END THE PROGRAM (TYPE IN 4008).

NO ELECTRIC FIELD

DROP: ! 2 3 4
VELOCITY

(METERS/SEC)
(X 10t=-6 )

-29.9 -30.3 -38.5 -38.3
U= @ 7120

~13.9 -11.8 -16.4 -30.3
V= 108 7158

=15 -2.1 =9.3 -38.3
Vs 150 2?2151

-1.3 -1.9 -9.2 -38.3
Vs 151 7169

.4 ~.2 7.9 -38.3
V= 168 7158

ol -6 -8.2 -33.3
V= 158 71587 .

-l -.8 -8.4 ~-38.3
V= 157 ?7157.5

2 -7 - ~8.3 -38.3
V= 157.5 22003

CALCULATION FOR WHICHK DROP?1

CHARGE ON DROP 1 1S 6.52 X 18r-19 COULOMBS.
Vs 157.5 7164

1.2 6 ~Te4 -38.3
Us 164 7162

.8 .2 =77 -3@8.3
V= 162 7161

6 ") -7.8 -32.3

V= 161 22000

CALCULATION FOR WHICH DROP?2
CHARGE ON DROP 2 IS 6.37 X 12+-19 COULOMBS.

Vs 161 22080
8 7.3 =2.3 -33.3

V= 200 2225 :
’ 12.8 12 1.2 -302.3



V= 225 7220
11.8

V= 220 2216
11.1

V= 216 22080

CALCULATION FOR WHICH DROP?3
CHARGE ON DROP 3 1S 4.75

V= 216 73000

DROP1: 5
18.6
V= 216 7175
2.9
V= 175 7165
1
V= 165 7160
.l
V= 168 7161
.2
V= 161 7159
_.l
V= 159  7159.5
)

V= 159.5 22000

CALCULATION FOR WHICH DROP?S
CHARGE ON DROP S IS 6.43

U= 159.5 2228
11.4

V= 223 2217
18.8

V= 217 22000

CALCULATION FOR WHICH DROP?7
CHARGE ON DROP 7 IS 4.73

V= 217 2213
18.1

V= 213 2211

V= 211 22000

CALCULATION FOR WHICH DROP?8
CHARGE ON DROP 8 1S 128.28

V= 8 7423080

DONE

11.1

-38.3

-38.3

-32.3

-38.3

-32.3

-30.3

-30.3

-38.3

-32.3

-38.3

-30.3

X 18t-19 COULOMBS.

-2

X 18*-19 COULOMBS.

4

X 18t~-19 COULOMBS.
-6

-9

X 181-19 COULOMBS.

-30.3

-38.3

7

9

o3

CHARG, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

. CHEM
SELF-CORRECTING CHEMISTRY TEST 36295

This program generates a self-correcting Chemistry test. Ten gquestions
are asked on the ideal gas law, then one mass problem (considered harder
than the rest) is asked. This is followed by ten more gas law problems
of a different type. The test is scored as follows: full value is
given for a correct, answer on the first try; if the first answer is
within three of the correct answer, the student is given a second try
for half value. Each section is valued at ten points. The sectional
mark is given after each section, with the total correct out of thirty
given at the end.

This program is aimost completely self éxp]anatory, therefore no
instructions are needed. If any difficulty should arise, the user
should be able to modify the program to suit his own particular needs.

This program will run on any 8K or larger HP computer, however if the
8K configuration is used, the matrix package of the BASIC interperter
must be deleted. This is because program "CHEM" requires more storage
than what is available when the matrix package is retained.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Chemistry,

Student Background Required: Basic High School Chemistry

" Paul M. Dunphy

Nova Scotia Eastern Institute of Technology
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RUN

RUN
CHEM

#ssCHEM TESTese

THERE ARE 3 PARTS: PART 1 IS ON THE IDEAL GAS LAW,
PART 2 IS A MASS PROBLEM, AND PART 3 IS
ALSO ON THE IDEAL GAS LAW.

DIRECTIONS: WHEN THE COMPUTER ASKS FOR THE ANSWER, TYPE IT
IN, THEN PUSH °*RETURN’. .

USE THE FOLLOWING FORMULA TO CALCULATE THE ANSWERS FOR PARTS
1 AND 3: V2=Vis(P1/P2)%(T2/T1)e AT S.T<P.sP1=760 MM HG AND
T1=273 DEGREES KELVIN.
YOUR MARK OUT OF 30 WILL BE GIVEN AT THE END.
VALUES: PART 1---10 QUESTIONS-1 POINT EACH-.

PART 2---1 QUESTION-18 POINTS.

PART 3---18 QUESTIONS-1 POINT EACH.

PART 1
PR FEEEES SR RS
IR YT E R R R 2R R RS R RS R R R RS R R 22 2R 2 R R 2 R R A2 AR R R R R R R X )

1 «IF A 453 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.
AND SUBJECTED TO 75@ MM HG AND 285 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
2479

CORRECT~===~-~ I POINT
P T P R Y R R P R R R R R R R SRR R AL R R At gt t L

2 +IF A 453 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.

AND SUBJECTED TO 751 MM HG AND 287 DEGREES KELVIN WHAT WILL

ITS FINAL VOLUME BE

7482

CLOSE, YOU ARE WITHIN 3 MLS, TRY AGAIN.

2481

CORRECT ON YOUR SECOND TRY-=-==<1/2 POINT

T L Y T R R PR L R R R R R R R R R R L L L

3 «IF A 454 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.
AND SUBJECTED TO 754 MM HG AND 295 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
2494
CORRECT=-=--~-~ 1 POINT
L L P R ey

4q +1F A 457 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.
AND SUBJECTED TO 757 MM HG AND 298 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
2500

CORRECT~-==~-~- 1 POINT
R e e ey e R e L e e R R R L] ]

5 «1IF A 461 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.
AND SUBJECTED TO 768 MM HG AND 299 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
2?2584
CORRECT-~-=~-~ I POINT
L T T P

6 «IF A 470 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S.T.P.
AND SUBJECTED TO 762 MM HG AND 305 DEGREES XELVIN WHAT WILL
ITS FINAL VOLUME BE
2523
CORRECT-==~~-- 1 POINT
LR T T T e

7 «IF A 478 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S«T.P.
AND SUBJECTED TO 778 MM HG AND 313 ' DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
?531 -
CORRECT-=-=~--~ 1 POINT
BREARBEREEEBER R SRR R RI AR B SRR R RN R E R RS SRR SRR RN E R RS RN R RSP RS R R I RS RN R RN



8 «IF A 473 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S«T.P.
AND SUBJECTED TO 776 MM HG AND 328 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE
2543

CORRECT--~~~-~- 1 POINT
EARRRSRBRRRABERE RS EE R AR SRR R AR R RSN SRR RN R AR SRR RS RS RR RS RSB R AR E AR BB R R

9 +IF A 478 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S«T.P.
AND SUBJECTED TO 778 MM HG AND 326 DEGREES KELVIN WHAT WILL
ITS FINAL VOLUME BE

?556

CLOSE, YOU ARE WITHIN 3 MLS, TRY AGAIN.
2557

CORRECT ON YOUR SECOND TRY----- =172 POINT

ERXREBBR BN USSR EEC RSB R B S SRS SRR RS XSS SRR A AR SRR E SRR RS S SRR SR AR SRS

18 «IF A 481 ML SAMPLE OF AN IDEAL GAS IS COLLECTED AT S«T.P.

AND SUBJECTED TO 781 MM HG AND 332 DEGREES KELVIN WHAT WILL

ITS FINAL VOLUME BE

7569

CORRECT ===~~~ 1 POINT

LR LA L T e E e e R g S L R S e R IR eI L gL e
9 POINTS OUT OF 18

I T T T T T R R P RIS S s s 2T 2]

YOU HAVE NOW COMPLETED PART 1. IF YOU WISH TO TRY IT

AGAIN WITH THE SAME VALUES, TYPE'2'. IF YOU WANT TO

TRY IT AGAIN WITH DIFFERENT VALUES, TYPE'1'. IF YOU

WANT TO PROCEED WITH THE REST OF THE TEST.TYPE'@'.

IF YOU DON'T WANT TO DO ANY MORE,TYPE'3'.

70
#s5x%END OF PART 1sssss

EERAERBEEREFREEBEEREIE RS IF AR TR AR IR LSRR FRE SRR R EHEIF LB RS E SRR R ER R SRR

PART 2
EERARREEEEERABRESDS
IN THE FOLLOWING REACTION:
NAOH+HKCL->NACL+H20(SODIUM HYDROXIDE +HYDROCHLORIC
ACID YIELDS SODIUM CHLORIDE AND WATER), HOW MUCH
SODIUM HYDROXIDECIN GRAMS) IS NEEDED TO PRODUCE
470 GRAMS OF SODIUM CHLORIDE?

ATOMIC WEIGHTSt 1. SODIUM=22.98
2. CHLORINE=35.45
3+« HYDROGEN=1.0079
4. OXYGEN=15.99

HOW MANY GRAMS

7685

YOU ARE WITHIN 10 GRAMS, TRY AGAIN FOR 1/2 VALUE.

7683

SORRY,»YOU ARE WRONG AGAIN, CORRECT ANSWER IS 686 GRAMS

sx223END OF PART 2%*ssss

I 2 E RS 2RI RS S 2SR R RS 222 R P22 22 2222 22 R R 22222 222222 2232 2 2 2 22 2 ]
YOU HAVE NOW COHPLETED PART 2. TO CONTINUE,TYPE'83'.
TO END HERE,TYPE'1'
70
“““““U.".‘“““‘l‘.‘l“.‘...."‘“#‘“‘“#3“““““‘..‘#““‘
PART 3
EEREEGE LB LSS RS RER R

THE FOLLOVfNG TEST IS THE SAME AS IN PART 1
EXCEPT THAT THE GAS IS NOT COLLECTED AT S.T.P

SEEERXEBSASSESEAB RS RSA SRR ABEERARRRB RS RS SEERE RSP RERE A RS RS ERS RSN RE S
i «IF A 342 ML SAMPLE OF GAS IS COLLECTED AT 753 MM HG AND

376 DEGREES KELVIN, THEN SUBJECTDD TO 739 MM HG

AND 238 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

7213

CORRECT==~=-=-=1 POINT
SERESERREFAEESELERSRSESNESSRRS RN BE RSB R SRS EE SRS AP RS AR TS AR RN RS ES SRR

CHEM,

Page 3
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2 .IF A 343 ML SAMPLE OF GAS IS COLLECTED AT 768 MM HG AND
383 DEGREES KELVIN, THEN SUBJECTDD TO 746 MM HG
AND 233 DEGREES KELVIN
WHAT WILL ITS FINAL VOLUME BE

2212

CORRECT=---=-~ 1 POINT
SERERRSRRFARRRENRAESETREREERRBEER RN SR SR ER AR ARSI RRXREAR XA KA XS R RN R R E S
3 .IF A 348 ML SAMPLE OF GAS IS COLLECTED AT 761 MM HG AND

385 DEGREES KELVIN, THEN SUBJECTDD TO 749 MM HG
AND 233 DEGREES KELVIN
WHAT WILL ITS FINAL VOLUME BE

2213

CORRECT==-=--=--1 POINT
e e e e R R R P LR R R R R R IR AR Rt R L il

4 «1F A 350 ML SAMPLE OF GAS IS COLLECTED AT 764 MM HG AND

385 DEGREES KELVIN, THEN SUBJECTDD TO 757 MM HG

AND 236 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

219

CLOSE, YOU ARE WITHIN 3 MLS, TRY AGAIN.

2218

SORRY, YOU ARE WRONG AGAIN, THE CORRECT ANSWER IS 216 MLS.

P e E R P Rt e R R A R Rttt
) «IF A 350 ML SAMPLE OF GAS IS COLLECTED AT 768 MM HG AND

393 DEGREES KELVIN, THEN SUBJECTDD TO 765 MM HG

AND 243 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

2226

WRONG», THE CORRECT ANSWER IS 217 MLS

BEERERRBAEERR R RS RS R AR R R R RSN R AR RS SRR B R RRER A KPR R TR RS R R AR X &
6 «IF A 359 ML SAMPLE OF GAS IS COLLECTED AT 777 MM HG AND
402 DEGREES KELVIN, THEN SUBJECTDD TO 774 MM HG

AND 244 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

2218

CORRECT==~=~~~ 1 POINT

EEFEFEER RN RN AR RSN SR RS AEP IR RS SR RS F RSN RA RS AR RN R SRR ES R AR BRI RSB EB AR ST
7 «IF A 362 ML SAMPLE OF GAS IS COLLECTED AT 778 MM HG AND

484 DEGREES KELVIN, THEN SUBJECTDD TO 778 MM HG
AND 245 DEGREES KELVIN
WHAT WILL ITS FINAL VOLUME BE

2219

CORRECT ~<=~=~-~ 1 POINT

R R R e ey ]
8 «IF A 366 ML SAMPLE OF GAS IS COLLECTED AT 779 MM HG AND

406 DEGREES KELVIN, THEN SUBJECTDD TO 787 MM MG
AND 252 DEGREES KELVIN
WHAT WILL ITS FINAL VOLUME BE

2224

CORRECT ===~~~ 1 POINT

BEREEXE SRR SRR A RRBBRA R R BB ES AR SRR R R RSB ISR AR RB SRR NI ER SRR SRR RS RSB RN
9 «IF A 373 ML SAMPLE OF GAS IS COLLECTED AT 779 MM HG AND

497 DEGREES KELVIN, THEN SUBJECTDD TO 791 MM MG

AND 2S5 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

7230

CORRECT=--=-=---1 POINT
L R T R eI R L L
10 «IF A 379 ML SAMPLE OF GAS IS COLLECTED AT 781 MM HG AND
412 DEGREES KELVIN, THEN SUBJECTDD TO 796 MM HG

AND 264 DEGREES KELVIN

WHAT WILL ITS FINAL VOLUME BE

2238

CORRECT-~-----1 POINT

L R R L R R R R R e R R L R R R IR ST P et
8 POINTS OUT OF 180
SREANSESIAASIEB SRS STESRSEN SR SE B SR SIRSERSRIEI SRS SN SISV SRB SRR S S S RSN S
YOUR MARK IS 17 OUT OF 30.

sassesssssTHE ENDsdssnossss

DONE
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CONTRIBUTED PROGRAM BASIC

CHEMY
CAT IN CHEMISTRY . 36878

This package includes four programs, CHEM1, CHEM2, INPUT and TEACH.

" Also included are 3 exercise files, EX1, EX2 and EX3. CHEM] is a general

CAl program which conducts exercises requiring the user to respond with
alphanumeric short answers. CHEMZ2 is similar to CHEM! except that the
response may contain different parts or terms separated by '+'. Each

part of the user's response is checked separately. Only one multiple term
answer is correct.

Both programs are very similar except for one significant difference.
CHEM] is designed to accept one short answer in response to a question.
CHEM2 is designed to accept one answer, but this answer of multiple

parts is the only one that is acceptable. For example, in the identifi-
cation of elements and compounds (CHEM1), the compound HC1 may be identi-
fied as hydrogen chloride or hydrochloric acid. B8oth are correct. On

the other hand, in chemical reactions there may be many products. (CHEM2)

CH4 + 202 --- CO2 +2K20
The second program (CHEM2) breaks the response into the various parts of
the answer: C02 and 2H20. Then it compares each against the various
parts of the correct answer.
None of the questions and answers are retained in the programs but are
saved separately in an Exercise file. The user selects the exercise he
wishes to work on when either program is run.

The Exercise File

An exercise may have levels of difficulty (or levels corresponding to
different aspects of the same topic). If the exercise is multi-level,
the computer will request the user to specify the level he wishes to
work on. Afterwards, only questions from that level will be used in
the exercise.

In some instances, it is advantageous to be able to interchange the
questions and answers. For example, in the identification of elements
and compounds, the user is able to specify whether he wants the symbol or
the name of the substance to be given as the questions to which he will
respond the reverse. This capability is referred to throughout as the
‘order option'. If the exercise allows the order option, then the user
is requested to specify the order.

CONTINUED ON NEXT PAGE.

When running the program do NOT interrupt the normal course of execution.
If you must halt the program type 'STOP' in response to a question in
the exercise. The program will then exit in the quickest way possible.
The teacher's record is written in the last part of the program, so if
you stop it before it reaches that portlon of the program, there will

be no record of your work.

J. Glenn Allan
University of Lethbrldge
Alberta, Canada
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INSTRUCTIONS: Continued.

Any exercise file may contain 128 records which is space for approximately 250 or 300 questions.

The initialization routine consists of a series of questions which the computer asks the user. First, the
user must give his name and the name of the exercise he wishes to work on. At the beginning of the exercise
file, the levels and the order option are specified. If the file is multi-level, the computer requests the
level. If the order option is available, it is also asked, Once this information is supplied the exercise
is ready to begin.

Main Exercise

[f the user fails to respond the correct answer, the computer prints the correct answer and types over the
answer until it is illegible. Then the computer selects another question and continues the exercise.

Retest

When all the questions in the main exercise (that level) have been exhausted, the computer automatically
begins the -retest. The computer searches all the questions to find those that were missed and asks

them again. Now the user only has one chance to get the question right.

Finalization

After the retest, the computer calculates the scores on.both the main exercise and retest and prints them
for the user. It then writes all pertinent information about the user and his performance on a record
file for the instructor's use. The program then stops.

The Record File and the Teacher's Program

In the initialization, the user gives information which is stored. The information on the user is listed
below:

Users Name

The Exercise

Level

Order (if any)

Date

Time (start and finish)

Elapsed Run Time

Number of Questions in Main Exercise and Retest
Scores on Main Exercise and Retest

There is a record file called REC1 on which this information is stored. This file must be opened by the
user.

To start the program type 'RUN' and then wait for instructions. First will come the 'STUDENT INFORMATION'.
When the computer types 'YOUR NAME : ?', type your name in the following way. DO NOT USE ANY COMMAS!

EXAMPLE :

[f your name happens to be John D. Smith, type your last name first followed by your first and middle
initials. '

YOUR NAME : ? SMITHJD

The computer will then ask 'TOPIC : ?' to which you must respond the name of the exercise your wish to
work on.

There may be an option available to you in respect to which order you want the questions presented. If

it is a French vocabulary exercise, you may have to option of having the question be either the English

or the French word to which you will respond the other. If such an option is available, the next thing that
will appear is the question 'ORDER'. The options will be printed in brackets. You must then type one or
the other option. It might appear like this:

ORDER [FRENCH OR ENGLISH] : ? FRENCH

Some exercises may be multi-level. That is, you have the choice of working on different levels of dif-
ficulty or, depending on the arrangement of the exercise, on different aspects of the same topic. If
this option is available to you, the next line the computer will type will be 'LEVEL -- (1 to 4) --?'.
This means that there are four (4) levels in the exercise. You must now select a level number by typing
either 1,2,3 or 4. You should not use anything but a whole number. If the levels denote difficulty, the
easiest level will be level 1 and the most difficult will be Tevel 4. :
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INSTRUCTIONS:  Continued.

EXAMPLE: LEVEL--() to 6)--7 6
With the above example, you have selected the most difficult level.

A list of legal commands which you may use will now be printed for you. These commands can be
used at any time during the Main Exercise in response to a question. Here is the list of those commands

WRONG,END,STOP,LEVEL ,SCORE, TIME ,NUMBER ,ORDER ,RTIME ,REPEAT, IDENT

Each command is explained below:
WRONG

For every question in the Main Exercise you have 3 tries at the correct answer. If a question appears

to which you don't have the slightest idea what the answer is, just type 'WRONG'. The remainder

of your tries will be skipped. The computer will score you incorrect on the question and immediately
proceed to the next question. If there is a chance that you might get the answer don't use this command.

END

If you wish to end the main exercise before you have exhausted all the questions, type 'END'. This
will tell the computer that you don't wish to continue in the main exercise routine but wish to
start finishing up (RETEST).

The computer will then proceed to retest you on all the questions you missed in the Main Exercise.
You have only one chance at each question. At the end of the retest, your score on the Main Exercise
as well as your score on the retest will be given.

If you exhaust the questions without typing 'END', the computer will automatically go into the retest.
S10P

A time may arise when you must stop the program immediately during the Main Exercise or the Retest.
In response to a question, type 'STOP' and the program will finish up as soon as possible. If you
stop the program by some other means, the record of your work will not be written.

LEVEL

Perhaps you are working on a multi-level exercise. VYou find that the level is either too difficult
or too easy. You may change the level during the Main Exercise by typing 'LEVEL' in response to a
question. The computer will write your present score on your record and then ask you for your °‘NEW
LEVEL --?". Type the number (integer, please) of the new level and the exercise will begin again.
If you have incorrectly asked for a level which does not exist, the computer will tell you so and ask
you again. If the exercise is not multi-level, the computer will tell you so and the exercise will
resume where you left off.

SCORE

If you are curious about your score while you are working on the Main Exercise, type 'SCORE' in response
to a question. The computer will give it to you. It will then resume with the next question.

TIME

By typing 'TIME', the computer will tel} you the time at which you started the program and the present
time. If you don't have a watch, this is one way to find out if you are late to your next class.
The computer will then resume with the next question.

NUMBER

The number of questions in the exercise (all levels), the number of questions inthe present level,
and the number of questions that have been asked to date can be found by typing 'NUMBER' in response
to a question. Like above, the computer will then restate the present question.

ORDER

If the order option is available (Remember the French-to-English example?), you may change it in the
middle of the Main Exercise just as you can the level by typing 'ORDER'. Your present score will

be recorded on your record and then the computer will request the new order. Then the Main Exercise
will begin again. If the order option is not available, the computer will state that and resume the
Main Exercise where you left off. If you mistype the new order or give an order not allowed, it will
ask you to repeat it.

August 1976
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INSTRUCTIONS: Continued.

RTIME

The elapsed running time will be printed for you if you type '‘RTIME' in response to a question. This is
the amount of time the computer has spend in executing the program. The program takes over a second of run
time to get started. The run time required to process your answers will be very small in comparison.

REPEAT

Sometimes the ribbons on these machines get worn. Perhaps you can't read part of the question for one
reason or another. You don't have to make a stab in the dark. Type 'REPEAT' and the computer will repeat
the question. ‘

[DENT
The program command 'IDENT' can be used in place of a response. The following information will be given:
EXAMPLE:

NAME : SMITHJD

TOPIC: ELEMENTS

ORDER: SYMBOL

LEVEL: 3

# OF QUESTIONS ASKED: 12

SCORE: 83%

BEGAN AT 09:39:27

TIME IS 09:45:25

ELAPSED TIME (RUN): 1.568 (to nearest 1/64 or a second)

After the [DENT information is given, the program will repeat the present question.

RUN

Cro=EX 0,64

GET-INPUT

S FILES EXI
RUN

INPUT

THIS PROGRAM WRITES THE FILES FOR USE WITH CHEMI AND CHEM2
MAKE SURE A FILE HAS BEEN OPENED AND DECLARED IN STATEMENT
FIVE OF THIS PROGRAM.

IS THERE ORDER?YES

WHAT [S THE FIRST ITEM?SYMBOL

AND THE SECOND?NAME

HOW MANY LEVELS ARE THERE?4

HOW MANY QUESTIONS IN LEVEL | 725
HOW MANY QUESTIONS IN LEVEL 2 ?72S
HOW MANY QUESTIONS IN LEVEL 3 725
HOW MANY QUESTIONS IN LEVEL 4 726

INPUT TO LEVEL 1
FIRST ITEM

7AG

# ANSWERS?!

v ?SILVER
FIRST ITEM

2AL

# ANSVERS?1

’ 1 7ALUMINUM
FIRST ITEM

7AR :

# ANSWERS?1

¢ 1 ?2ARGON

August 1976



FIRST I1TEM

?AlU

# ANSWERS?1

[ ?GOLD
FIRST ITEM

B

¢ ANSWERS?1

[} ?7BORON
FIRST ITEM

1BR

# ANSWERS?1

s\ ?BROMINE
FIRST ITEM

7C

# ANSWERS?)

[ ?CARBON
FIRST ITEM

?CA

# ANSWERS?]

’ 1 ?CALCIVIM
FIRST ITEM

CL

# ANSWERS?]

¢ 1 ?2CHLORINE
FIRST ITEM

Ccu

# ANSWERS?}

f 1 ?COPPER
FIRST ITEM

?F

# ANSWERS?|

¢ 1 ?FLORINE
FIRST ITEM

?FE

¢ ANSWERS?1

L] ?IRON
FIRST ITEM

7H

# ANSWERS?1

[ ?HYDROGEN
FIRST ITEM

?HE

¢ ANSWERS?1

[ ?HELIUM
FIRST ITEM

?HG

¢ ANSWERS?1

, 1 ?MERCURY
FIRST ITEM

71

# ANSWERS?1

[ ?10DINE
FIRST ITEM

?K

# ANSWERS?1

[ ?POTASSIUM
FIRST ITEM

?N

# ANSWERS?1

f | ?NITROGEN
FIRST ITEM

?NA

¢ ANSWERS?1

e | ?S0DIUM
FIRST ITEM

?N1

# ANSWERS?}

¢ 1 ?NICKEL

CRE=FICL, 15,064
GET-CHEM1

RUN

CHEM|

August 1976
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GENERAL IDENTIFICATION PROGRAM

IF YOU WANT INSTRUCTIONS TYPE 'STOP®' AFTER THE QUESTION
MARK AND CONSULT DOCUMENTATION. OTHERWISE, INPUT 'GO°*
AFTER THE QUESTION MARK?GO0

STUDENT INFORMATION

YOUR NAME :?SMITHHD

CHOOSE TOPIC 2 OR 3. WHICH DO YOU WANT?2

ORDER (SYMBOL OR NAME) :?7SYMBOL

LEVEL -- (1 TO 4 ) ==71

LIST OF COMMANDS:
WRONG--END--STOP=--LEVEL--SCORE~~TIME--NUMBER~--0RDER-~RTIME~--REPEAT -~

IDENT-~-

MAIN EXERCISE

QUEST. ¢ | tU?CH=~URANIUM
QUEST. ¢ 2 1B?BORIUM
----- MISSPELLED.

TRY AGAIN?BORON

QUEST. # 3 tF?FLURO-INE
----- MISSPELLED.

TRY AGAIN?FLORINE
QUEST. # 4 tN?NITROGEN
QUEST. ¢ S tCA?CADIUM

TRY AGAIN?CADMIUM

----- MISSPELLED.

TRY AGAIN?CALCIUM
QUEST. # 6 :1?7I0DINE
QUEST. # 7 tAG?SILVER
QUEST. » & tAlI?7GOLD
QUEST. ¢ 9 :CL?CLORINE

TRY AGAIN?CHLORINE
QUEST. ¢ 10 tK?POTASSIUM
QUEST. ¢ 11 :BR?BROMIDE

----- MISSPELLED.

TRY AGAIN?BROMINE

QUEST. # 12 :SI?SILICON

QUEST. ¢ 13 tAR?ARGON
QUEST. ¢ 14 tHE?HELIUM
QUEST. # 15 :C?CARBON
QUEST. ¢ 16 stFE?IRON
QUEST. ¢ 17 tH?HYDROGEN
QUEST. # 18 tAL?ALUMINUM
QUEST. ¢ 19 :HG?MERCURY
QUEST. # 20 t0?0XYGEN
QUEST. »# 21 1NA?SODIUM
QUEST. ¢ 22 tNI?NICKEL
QUEST. ¢ 23 :ZN? ZINC
QUEST. ¢ 24 1CUI?7COPPER

QUEST. # 25 1S?7SULPHUR
----- MISSPELLED.
TRY AGAIN?SULFUR
YOU MISSED NO QUESTIONS -- PERFECT SCORE

THE DRILL IS OVER

MAIN DRILL 25 CORRECT OUT OF 25 FOR SCORE OF 100 %
REDRILL: O CORRECT OUT OF O FOR SCORE OF 100 %
GOODBYE

DONE

August 1976



CKE-CHEM, 14,64
RUN
CHEM2 ,

GENERAL IDENTIFICATION PROGRAM

IF YO!I! WANT INSTRUCTIONS TYPE °'STOP' AFTER THE QUESTION
MARK AND CONSULT DOCUMENTATION. OTHERWISE, INPUT °'GO"
AFTER THE QUESTION MARK?GO

STUDENT INFORMATION

YOUR NAME :?JONES.,HD

CHOOSE TOPIC 2 OR 3 OR 4. WHICH DO YOU WANT?4

LEVEL -- (1 TO 4 ) ==?]

LIST OF COMMANDS: .
WRONG--END-~STOP--LEVEL-~SCORE-~-TIME~--NUMBER-~0ORDER~-RTIME--REPEAT-~

IDENT -~

MAIN EXERCISE

QUEST. ¢ "1 tH2CO0 + 02?WRONG
CORRECT ANSWER --BRARBRERERRBRBRRRBRRBRRRRBBR
QUEST. # 2 tCH4 + 202?REPEAT
QUEST. # 2 sCH4 + 202?LEVEL

NEW LEVEL --74
LEVEL CHANGED -- NEW BALL GAME

MAIN EXERCISE

QUEST. ¢ | 12NA(S) + 2H20?SCORE

0 OUT OF O
OVERFLOW - WARNING ONLY IN LINE 1870

OVERFLOW - WARNING ONLY IN LINE 1870
1.70141E+38 2

QUEST. ¢ | 12NA(S) + 2H20?TIME

BEGAN AT: 24 MIN. 11 HRS. 105 DAYS.
TIME NOW ISs: 27 MIN. 11 HRS. 105 DAYS.
QUEST. ¢ | $2NA(S) + 2H20?NUMBER

TOTAL # OF QUESTIONS : 47 .
# OF QUESTIONS IN LEVEL 4 s 6
¢ OF QUESTIONS ASKED 1 |

QUEST. ¢ | t2NA(S) + 2H20?0RDER
ORDER CAN'T BE CHANGED -- SORRY
QUEST. # | 12NACS) + 2H20?RTIME
ELAPSED RUN TIME : 3 MIN.
QUEST. # | t2NA(S) + 2H20? IDENT
NAME : JONES,HD

TOPIC: 4

ORDER 1 NONE

LEVEL &+ 4

# OF QUESTIONS ASKED : 1} .
SCORE : 100 .
BEGAN AT 1 24 MIN. 11 HRS. 105 DAYS.

TIME 1S3 . 27 MIN. 11 HRS. 105 DAYS.
ELAPSED RUN TIME : 3 MIN.

August 1976
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QUEST. @ | t2NAC(S) + 2H20?WRONG
CORRECT ANSWER --RERARAAARARAANARARARRAREAAG)
QUEST. ¢ 2 $INCS) + 2H+(AQ)I?7ZIN+2(AQ)

TRY AGAIN?H2(G)
TRY AGAIN?LN+2(AQ) + H2(G)

QUEST. ¢ 3 12NH3(G) + HEAT?N2(G) + 3H2(G)

QUEST. ¢ 4 tN2(G) + 02(G) + HEAT?2NO

QUEST. # 5 1ZN(S) + 2H+(AQ) + 2CL-C(ARQR)I?IZIN+2(AQ) + H2(G) + 2CL-(AQ)
QUEST. ¢ 6 13C(S) + 2FE203(S) + HEAT?4FE(S) + 3C02¢(G)

RETEST

FINISHING UP -- ONLY ONE TRY ON THE FOLLOWING QUESTIONS

QUEST. # i : 2NA(S) + 2H2072NA+(AQ) * 20-0H-(AQ) + H2(G)

CORRECT

THE DRILL 1S OVER

MAIN DRILL S CORRECT OUT OF 6 FOR SCORE OF &3 2

REDRILL: 1 CORRECT OUT OF 1 FOR SCORE OF 100 %
GOODBYE

DONE

GET-TEACH

RUN

TEACH

NAME 3 JONES , HD

START TIME: 24 [t t 105
END TIME: 26 1 11 s 105
TOPIC: 4 .
ORDER: NONE

LEVEL: 1

MAIN DRILL

# OF Q°'S: 1

% SCORE 0

NAME : JONES,HD

START TIME: 24 t 11 t 105
END TIME: 38 s 11 s 105
TOPIC: 4 .

ORDER NONE

LEVEL: 4

MAIN DRILL

¢ OF Q'S: 6

% SCORE 83

RETEST

¢ OF Q'S 1

% SCORFE 100

SCORING 1S FINISHED.

DONE

August 1976
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_ CLIMAT
CLIMATE TEACHING PROGRAM 36760

There are 10 programs in this package: CL1Z21, CL1Z2, CL2Z1, CL2Z2,

CL3z}, CL3Z2, CL4Z1, CL5Z1 and CL5z2. They form a series of con-

versational teaching programs on climate classification, adapted from
Dartmouth College's Kiewit Computation Center programs CLIMAT-1 through
CLIMAT-5. Programs use temperature and rainfall data from well-known
locations in the world and ask the user to give the geographical loca-
tions of the stations. Koppen symbols are used extensively.

The programs are completely conversational. The user accesses each of
the five main programs (i.e., CL1-1, CL2-1, etc.). Chaining is automatic
to the second program of each of the five main programs.

Create file SCRA 10 records long.

FOR INSTRUCTIONAL PURPOSES:
Suitable courses: Courses requiring knowledge of climate classification

Student background required: University level Geography

Harry Lilleniit
University of Lethbridge, Canada
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RUN

CRiZ=3CRA, SO

=Ll

CLlaL

Hl, 1 AM CALLED MISS TELETYPE - WHAT WOULD YOU LIKE ME TO CALL
YOII?PETE .

HELLO, PETRE! WELCOME TO THE WORLD OF COMPHTER ASSISTED
INSTRUCTION. TOGETHER WE WILL LEARN THE LOGIC OF LOCATING A SET
OF CLIMATE DATA ON THE GLOBE AND ALSO LEARN TQ IDENTIFY THE
APPROPIATE KOPPEN SYMBOLS.

IN THE FOLLOWING CLIMATE DATA MONTHLY AVERAGE TEMPERATURES

AND THE MONTHLY AVERAGE RAINFALL FOR A SPECIFIC STATION ARE
GIVEN IN FAHRENHEIT AND INCHES. I WILL ASK A NUMBER OF QUESTIONS
ABOUT THE DATA AND YOU WILL PLEASE ANSWER IN YOUR QWN WORDS.

IF YOU DON'T UNDERSTAND OR NEED HELP =~ JUST LET ME KNOW.

YOU ARE LIMITED TO A SINGLE LINE FOR EACH ANSVERI!I!!

TEMPERATURE THEN RAINFALL BY MONTHS.

17, 18, 28, 42, 55, 63, 69, 66, 59, 48, 34, 21
2¢6s 2935 2ebs 235 325 3eds 355 3ebs Jels Jels 247, 246

YEARLY AVERAGE TEMP. 43.1 DEGREES F.
YEARLY RAINFALL TOTAL 356 INCHES

STUDY VERY CAREFULLY THE TEMPERATURE RANGE - NOTE THE MONTHS
OF MAXIMIUM AND OF MINIMUM READINGS. THIS IS A REAL PLACE.

IN WHICH HEMISPHERE IS THE STATION LOCATED?NORTHERN

GOOD - YOU KNEW BECAUSE JAN. IS COLD WHILE JULY IS QUITE WARM
NOW TELL ME ABOUT THE RELATIVE LATITUDE WITHIN THE N. HEMISPHERE

760

WHAT [ REALLY WANT TO KNOW IS THIS. IS THE STATION IN THE
POLAR, MID-LATITUDE OR EQUATORIAL REGION
?MID-LAT

VERY GOOD., PETE. YOU KNEW BECAUSE OF THE QUITE LARGE TEMP.
RANGE AND WARM SUMMERS - MARKED SEASONALITY. WITHIN THIS
MID-LATITUDE REGION IS THE STATION CLOSER TO THE POLEWARD OR TO
THE EQUATORIAL INFLUENCE?POLE

PETE, YOU ARE DOING WELL. YOU KNEW BECAUSE WINTERS ARE COLD AND
SUMMERS NOT REALLY HOT. BY THE WAY, ARE THE TERMS ‘'SUMMER'

AND 'WINTER® CLEAR IN YOUR MIND? PLEASE WRITE A DEFINITION OF
THE TERM °‘SUMMER®

?JUNE - JULY,AUG

A WORKING DEFINITION FOR OUR USE MIGHT BE; 'THAT HALF OF THE
YEAR WHEN THE NOONDAY RAYS OF THE SUN MOST NEARLY APPROACH
THE VERTICAL - OR., MORE ROUGHLY, THE WARMEST HALF OF THE YEAR.

IN CHICAGO., ROME AND SHANGHAI! THE SUMMER HALF OF THE YEAR
EXTENDS FROM APRIL THROUGH SEPTEMBER.

IN BUENOS AIRES, JOHANNESBURG AND MELBOURNE SUMMER HALF OF
THE YEAR EXTENDS?0CTOBER THRU MARCH

PERFECT, PETE. 1 GUESS YOU REALLY DO UNDERSTAND THE TERMS
NOW BACK TO THE ORIGINAL PROBLEM; OUR STATION IS:
NORTHERN HEMISPHERE
UPPER MID-LATITUDES

FROM YOUR KNOWLEDGE OF THE WORLD MAP YOU KNOW THAT A LARGE
CONTINENT 1S INVOLVED.
PLEASE COMMENT ON THE RELATIVE LOCATION ON THIS CONTINENT
OF OUR STATION
?7COAST

August 1976



TOUCHE - MARINE INFLUENCE IS INDICATED BY THE RAINFALL PATTERN
HOWEVER., YOU FORGOT TO TELL ME WHICH COAST
?WEST

AT A WEST COAST LOCATION IN THE MID-LATITUDES THE RAINFALL
ALWAYS SHOWS A MARKED CONCENTRATION IN THE WINTER MONTHS
IS THIS THE CASE AT OUR STATION? TRY AGAIN

7EAST

EXCELLENT, PETE. I ASSUME YOU CHOSE AN EAST COAST LOCATION
BECAUSE OF THE FAIRLY HIGH RAINFALL AND ITS EVEN DISTRIBUTION
FROM SEASON TO SEASON.

AS YOU STUDY THE MAP YOU WILL REALIZE THAT YOU HAVE LIMITED
THE POSSIBLE LOCATION OF OUR STATION TO NORTHEASTERN NORTH
AMERICA OR NORTHEASTERN ASIA. WHICH OF THESE 1S CORRECT
?7NORTH AMERICA

I ASSUME THAT YOU CHOSE NORTH AMERICA BECAUSE OF THE LACK OF
MONSOON RHYTHM IN THE RAINFALL PATTERN. IF [I'M RIGHT.,PETE
YOU ARE DOING BRILLIANTLY.

NOW LET'S TRY GETTING THE CORRECT KOPPEN CLASSIFICATION
FOR THE STATION THE DATA FOR WHICH APPEARED ABOVE

1S THE STATION HUMID OR ARID

7HUMIS+D

HUMID CLIMATES (IN THE KOPPEN SYSTFM) ARE:
'A' (ALL MONTHS ABOVE 64.4 F.)
‘C*' (ALL MONTHS WARMER THAN 26.6 F.)
‘D' (AT LEAST ONE MONTH BELOW 26.6 F.)
'E' (ALL MONTHS 50 F. OR COLDER)

WHCIH IS THE CORRECT FIRST LETTER IN THIS CASE?D

GOOD - CLEARLY OUR STATION HAS A SEVERE WINTER WITH TEMPS.
WELL BELOW 26.6 DEGREES BUT WITH SUMMER TEMPS. ABOVE 50 F.

SECOND LETTER CHOICES REFER TO THE RAINFALL PATTERN:
‘S*' (SUMMER DROUGHT)
‘W' (WINTER DROUGHT)
"F*' (HUMID ALL YEAR WITH NO MARKED DROUGHT)

WHICH OF THESE CHOICES BEST FITS OUR STATION?F

FINE, PETE - YOU CHOSE ‘'F' BECAUSE OF THE VERY EVEN
DISTRIBUTION OF THE RAINFALL AND THE LACK OF A" MARKED DRY SEASON

THIRD LETTER CHOICES REFER TO TEMPERATURE EXTREMES:
THIRD LETTER POSSIBILITIES FOR 'D' CLIMATES ARE:
*A* (AT LEAST ONE MONTH WARMER THAN 71.6 F.)
'B* (>3 MONTHS WARMER THAN 50 F. NONE ABOVE 71.6 F.)
‘C* (<4 MONTHS WARMER THAN S0 F.)
‘D' (AT LEAST 1 MONTH COLDER THAN =36.4 F.)

WHICH OF THESE 1S MOST APPROPRIATE?B

EXCELLENT,JULY, THE WARMEST 'MONTH,1S COOLER THAN 71.6 F. AND
THERE ARE MORE THAN THREE MONTHS WARMER THAN 50 F.

NOW., PETE ., YOU KNOW THE CLIMATE 1S ‘'OFB'
YOU ALSO KNOW THAT THE LOCATION IS:
NORTHERN HEMISPHERE
UPPER MID-LATITUDES
NEAR THE EAST COAST AND IN
NORTH AMERICA

NOW, ALL THAT IS LEFT IS TO NAME THE TOWNCOR CITY) AND THE
STATE (QR PROVINCE)!
?NOVA SCOTIA, CANADA

WELL., MY MAP SAYS THAT YOfIR GUESS IS NOT BAD - BUT JULY
TEMPS. AT NOYVA SCOTIA, CANADA WQULD BE A BIT COOLER
THAN AT OUR STATION. MOVE SOUTH.

?BOSTON., MASS

August 1976
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BOSTON, MASS IS SOUTH OF OUR STATION BY AR(GuT 1S5S0 MILES.
FIND A PLACE FURTHER TO THE NORTH.
?HANOVER, NEW HAMPSHIRE

PERFECT - THAT WASN'T HARD WAS IT!

SO LONG FOR NOW,PETE, PLEASE GIVE ME A CALL AGAIN - SOON

DONE

GrT=CL521
RUN
[R-YAN

HELLO AND WELCCME TO THE STH LESSON ON CLIMATOLOGY

YOU KNOW WHO I AM BUT 1 DON'T KNOW WHU YOIl ARE. WHAT MAY
1 CALL YOQU?PETE

HELLO, PETE. I WILL GIVE YOU SOME INFORMATION AND THEN ASK
A QUESTION OR TWO. YO!] RESPOND BRIEFLY AND IN YOUR OWN WORDS.

IN THE FOLLOWING CLIMATE DATA MONTHLY AYVERAGE TEMPERATURES
AND THE MONTHLY AVERAGE RAINFALL FOR A SPECIFIC STATION ARE
GIVEN IN FAHRENHEIT AND INCHES. YOU WILL ANSWER A NUMBER OF
QUESTIONS AS0UT THIS STATION AND OTHER PLACES WITH SIMILAR
RAINFALL AND TEMPERATURE PATTERNS. IF YOU ARE STUCK ON THE
ANSWER TO A QUESTION, JUST TELL ME OR ASK FOR HELP.

Jes Foo Mo, Aes M., Jeos Jeos A, Ses 0.y Neo D:

74, 74, 70, 64, 58, 5S4, 52, S4, S7, 61, 67, 171
0«75 08, 1005 1675 275 3els 265 2¢4, 214 175 1els 0.9

YEARLY AYERAGE TEMP. 60.5 DEGREES F.
YEARLY RAINFALL TOTAL 20.8 INCHES

STUDY VERY CAREFULLY THE TEMPERATURE RANGE - NOTE THE MONTH
OF MINIMUM TEMP. AND THE PERIOD OF MAXIMIM TEMP. NOTE

ALSO THE SEASONAL DISTRIBUTION OF RAINFALL. THIS IS A REAL
PLACE, AT AN ELEVATION OF LESS THAN 500 FEET.

DO YQOU JUDGE THIS STATION TO BE NORTH OR SOUTH OF THE EQUATOR
?SOUTH

RIGHT - BUT THAT WASN'T HARD - NOW GIVE ME THE APPROXIMATE
LATITUDE OF THE STATION. (PLEASE USE DIGITS ONLY)

740

YOU ARE IN THE BALL PARK - THE STATION 1S INDEED BETWEEN 30
AND 40 SO'ITH LAT. IN THIS CASE IT IS AT ALMOST EXACTLY

35 DEGREES. PETE, YOU ARE DOING WELL SO FAR.

WHICH OF THE FOLLOWING AMERICAN CITIES IS THE BEST ANALOGUE
TO THE STATION GIVEN ABOVE?

ATLANTA, EL PASO, OR SANTA BARBARA
?SANTA BARBARA

EXCELLENT, PETE, THIS IS CLEARLY A WEST COAST LOCATION.
NOW, PETE, IF YOU WERE TO +AKE A SWIM. IN THE OCEAN AT OUR
STATION YOU WOULD DISCOVER THE WATER TEMPERATURE TO BE

RELATIVELY (FILL IN AN APPROFIATE WORD)
?WARM
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ONE OF THE CHARACTERISTICS OF THIS CLIMATE TYPE 1S THAT THE
ADJACENT OCEAN CURRENT IS COOL. THIS HELPS TO ACCOIINT FOR
THE LOW SIIMMER RAINFALL.

NOW, PETE, DURING THE WINTER SEASON (MAY, JUNE, JULY., AUG.)
THE PREVAILING WIND AT OUJR STATION IS FROM WHICH DIRECTION
?7WEST

YES, FROM WEST, NORTHWEST OR SOUTHWEST. THIS 1S THE QUITE
WELL DEFINED BELT OF THE WESTERLIES.

WITHIN THE WESTERLIES LOCAL LOW PRESSURE CENTERS MIGRATE FROM
WEST TO EAST AND CAUSE PRECIPITATION. THESE ARE KNOWN AS
?DONT KNOW d

A REGION OF LOW ATMOSPHERIC PRESSURE SOMETIMES CALLED A

DEPRESSION IS MORE OFTEN KNOWN AS A ( )7
?HELP

A REGION OF LOW ATMdSPHERlC PRESSURE SOMETIMES CALLED A
DEPRESSION IS MORE OFTEN KNOWN AS A ( )?
?7FRONT

IT IS EASY TO SEE THAT YOU., PETE KNOW YOUR CONTROLS

CYCLONIC STORMS ARE IMPORTANT DURING THE WINTER, BUT.,

BY CONTRAST, DURING THE SUMMER THE WIND IS LIGHT AND VARIABLE
WITH A COMPONENT PARALLEL TO THE SHORE. THE PATHS OF CYCLONIC
STORMS ARE THEN WELL POLEWARD OF THIS STATION.

NOW PETE , PLEASE TELL ME THE KOPPEN SYMBOLS FOR THIS
STATION (TYPE 'HELP' IF YOU NEED IT)
?HELP

HINTS - HUMID CLIMATE., QUITE WARM, MARKED SUMMER DROUGHT
TRY THE FIRST LETTER AT LEAST.
?C :

'C*' IS THE CORRECT FIRST LETTER.
SECOND LETTER: 'S'(SUMMER DRY), ‘'W'(WINTER DRY), 'F'(WET)

THIRD LETTER CHOICES ARE:
'A' (AT LEAST ONE MONTH ABOVE 71.6 F.)
'B* (> 3 MONTHS ABOVE 50 F., NONE ABOVE 71.6)
‘C*' (< 4 MONTHS ABOVE 50)
OUR STATION IS °'CSA' - MEDITERRANEAN.

BY FAR THE LARGEST AND MOST SIGNIFICANT AREA OF THIS CLIMATE
IS IN EUROPE WHERE IT EXTENDS FROM LI1SBON TO BEIRUT AND FROM
CASABLANCA TO MARSEILLE.

PETE, I WOULD LIKE YOU TO DESCRIBE THE NATURAL VEGETATION OF
THE MEDITERRANEAN AREA IN YOUR OWN WORDS. (YOU MAY USE UP
TO A FULL LINE)

?PALM TREES.,DATES.FIGS,BROAD LEAFED TROPICALS

1 THINK THAT YOU HAVE NAMED SOME COMMON PLANTS. I WANT A
MORE GENERAL DESCRIPTION OF THE VEGETATION. TRY AGAIN.
?7LOW VEGETATIONS+=, SUCCULENTS THAT CAN WITHSTAND DROUGHT

YOU HAVE THE RIGHT IDEA. NATURAL VEGETATION IS DROUGHT
RESISTANT3 A MIXTURE OF SHORT., WIDELY SPACED TREES., MANY
SHRUBS AND SOME GRASS. OFTEN CALLED CHAPARRAL.

NOW, WITHOUT NAMING CROPS, PLEASE CHARACTERIZE MEDITERRANEAN
AGRICULTURE. (LIMIT OF 1 LINE)
?AREA 1S HILLY, REQUIRES TERRACING, SHORT SEASON

I AM SORRY BUT 1 DON'T UNDERSTAND YOUR ANSWER. HAVE YOU
MISSPELLED AN IMPT. WORD? PLEAS CHECK AND REPHRASE YOQUR
ANSVWER.

?WOULD NEED IRRIGATION IN SUMMER

CLIMAT, Page 5
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NOT BAD - INTENSIVE FARMING WITH WINTER GRAINS,ORCHARDS,
AND VEGETABLES; OFTEN IN TWO STORY COMBINATION, AND WITH
SOME IRRIGATION IS COMMON.

WHAT SPECIFIC CROPS WOULD YOU EXPECT TO FIND IN SUCH AN AREA
?FI1GS, DT-ATES., GRAPES

GRAPES, OLIVES., FIGS, WINTER WHEAT, BARLEY, CITRUS.,NUTS.
VEGETABLES AND OAK CORK ARE COMMON.PETE YOU ARE RIGHT.

WHAT ARE SOME IMPORTANT CHARACTERISTICS OF ANIMAL HUSBANDR?
IN THIS CLIMATIC REGION
?SMALL FARMS FOR ANIMALS, NOT MUCH GRAZING

1 AM SORRY BUT I DON'T UNDERSTAND YOUIR ANSWER. HAVE YOU
MISSPELLED AN IMPT. WORD? PLEAS CHECK AND REPHRASE YOUR
ANSWER.

?A FEW GOATS AND SHEEP

GOOD TRY - MANY SHEEP AND GOATS SHARE THE DRY GRASSES OF
OVERGRAZED SLOPES WITH A FEW CATTLE AND DONKEYS.

THE ORIGINAL DATA WAS FOR ADELAIDE, AUSTRALIA.

THE RAINFALL AND TEMPERATURE PATTERNS AT THAT LOCATION ARE
TYPICAL OF ANY OF THE FIVE AREAS OF °'MEDITERRANEAN' CLIMATE
SCATTERED THROUGHQUT THE WORLD.

I HAD FUN - HOPE YOU DID TOO. GOOD BYE.,PETE.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

CLOUDS
CLOUDS: Cloud Formation 36325

This program tests student ability to solve problems related to the
formation of cumuliform clouds (i.e. L.C.L., temperature at various
altitudes). In Phase I of the program students enter the variables and
unknowns of previously assigned problems. The computer checks the
students' answers and supplies the correct answers if an error is
detected.

When Phase ! is completed the computer automatically presents a group of
new problems for the student to solve and check at the machine.

OBJECTIVES:
The program attempts to reinforce and apply the following concepts:

A. There is a specific rate at which temperature drops in a rising parcel
of unsaturated air.

B. Once air becomes saturated and condensation begins, the lapse rate
decreases due to the release of latent heat of vaporization.

C. The base level of a cloud (LCL), and temperatures within it can
be calculated from ground level data.

PREL IMINARY PREPARATION:

A. Student - Students should be familiar with the terms and values of
the dry and wet adiabatic lapse rates, normal lapse rate, and the
formula for calculating the Lifting-Condensation Level.

B. Materials - Printed sets of problems with the following variables and
unknowns :
1. Air temperature on the ground.
2. Dew point on the ground.
3. Temperature at the base of the cloud.
4. The elevation, in feet, of the base of the cloud (LCL).

Continued on following page.

Huntington Project
Polytechnic Institute of Brooklyn
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DISCUSSION:

This program is designed for average students. Individuals should be permitted to go to the computer
to check any problem or groups of problems whenever the machine is free. The teacher in the lesson
acts solely as a resource person to help those students unable to arrive at correct responses because
of conceptual errors - not mechanical errors.

To speed the lesson, Phase Il of the program may be omitted entirely, by brocedure 1, or from early
runs by procedure 2. :

Procedure 1 " Procedure 2
Erase lines 1560 - 1810, 1760 - 1800, Change line 1520 to read:
and change line 1520 to read: If P> 1 then 2060.

[f P> 1 then 2060."

When you are ready to use Phase II merely
retype line 1520 as originally listed.

RUN

RUN
CLOUDS

CLOUD NINE

STRONG CONVECTION CURRENTS ARE CAUSING ADIABATIC
COOLING OF AIR WHERE YQOU ARE AND ARE RESPONSIBLE FOR THE
FORMATION OF A CLOUD. BOTH THE DRY AND THE MOIST ADIABATIC
(AS WELL AS THE NORMAL LAPSE RATES) ARE CONSIDERED IN THIS
PROGRAM.

LEGEND

EmEmES
| =THE TEMPERATURE ON THE GROUND
2=THE DEW POINT TEMPERATURE ON THE GROUND
3=THE TEMPERATURE AT THE BASE OF THE CLOUD
4=THE ELEVATION., IN FEET, OF THE CLOUD BASE

CHOOSE ANY TWO OF THE ABOVE VARIABLES AND SELECT VALUES FOR
THEM. TYPE THEM IN AS:
VARIABLE CODE ,VALUE, VARIABLE CODE ,VALUE...(E.G. 1,50,2,30)

?71,5@,2,41

OKAY, TYPE IN YOUR CALCULATED VALUE FOR

THE TEMPERATURE AT THE BASE OF THE CLOUD

FOLLOWED BY A COMMA, AND THEN TYPE IN YOUR VALUE FOR
THE ELEVATION, IN FEET, OF THE CLOUD BASE

?38+-9,20800

VERY GOOD. VERY, VERY GOOD.

DO YOU HAVE ANY OTHER PROBLEMS YOU WOULD LIKE TO TRY?
(1 =YES, O=NO) : 71

USING THE SAME LEGEND AS BEFORE...

CHOOSE ANY TWO OF THE ABOVE VARIABLES AND SELECT VALUES FOR
THEM. TYPE THEM IN AS:

VARIABLE CODE ,VALUE, VARIABLE CODE ,VALUE...(E.G. 1,58,2,38)

?1,68,3,25

OKAY, TYPE IN YOUR CALCULATED VALUE FOR
THE DEVW POINT TEMPERATURE ON THE GROUND
FOLLOWED BY A COMMA, AND THEN TYPE IN YOUR VALUE FOR

THE ELEVATION, IN FEET, OF THE CLOUD BASE
?730,4300
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IT LOOKS LIKE WE GOOFED SOME PLACE.
LET*S SEE WHAT THE CORRECT VALUES ARE.

60 DEGREES - THE TEMPERATURE ON THE GROUND

31.3636 DEGREES - THE DEW POINT TEMPERATURE ON THE GROUND
25 DEGREES - THE TEMPERATURE AT THE BASE OF THE CLOUD

6363 .64 FEET - THE ELEVATION, IN FEET, OF THE CLOUD BASE

DO YOU HAVE ANY OTHER PROBLEMS YOU WOULD LIKE TO TRY?
(1=YES, 6=NO)> ¢t 7?0

WELL, BEFORE YOU LEAVE, I HAVE A FEW I'D LIKE YOU TO TRY...
BASED ON YOUR VALUES, THE HEIGHT OF THE CLOUD

(MEASURED FROM THE CLOUD BASE) 1S 25454.5 FT. CAN YOU TELL ME:
WHAT IS THE TEMPERATURE AT EACH OF THESE ALTITUDES:

i 44SS FT

2 44545. FT

3 19091 FT
THE TEMPERATURE AT 4455 FT. 1S5 .232.5

SORRY. YOU WERE DOING GREAT THERE FOR A WHILE.
WELL, BACK TO THE BOOKS. THE VALUES YOU SHOULD HAVE ARE:

1 THE TEMPERATURE AT 4455 FEET IS 35.5 DEGREES
2 THE TEMPERATURE AT 44545, FEET IS -95.9891 DEGREES
3 THE TEMPERATURE AT 1989} FEET IS -13.1818 DEGREES

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E;h‘;LEE;]{‘[:

CONVRT
TEMPERATURE SCALE CONVERSION 36685

This program converts a given temperature in one of the four temperature
scales (Centigrade, Fahrenheit, Kelvin, and Rankine) to the equivalent in
the others.

Instructions are given in the program. The user enters the numeric value
of the temperature followed by a single letter indicating which scale it
is in. The program returns the value in all four temperature scales.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Introductory Physics and Astronomy

Student Background Required: None

This program is not extremely complicated. For students in any mathe-
matically oriented physics class it is quite useless. However, for
students in a descriptive physics or astronomy who would have a bit of
trouble in doing the conversion manually, this program very quickly
allows them to get a comparison between the familiar temperature scale
of Fahrenheit (at least in the United States) and the temperature scale
used in describing the physical world they are studying, i.e., astronomy-
Kelvin, low temperature physics-Kelvin, and ordinary temperatures-Centi-
grade. The input to the program is into a string variable. This allows
the input to be quite user adapted The program has also been used as an
example to a computer programing class on the value of using string in-
puts ‘for numeric quantities.

Lawrence E. Turner
Pacific Union College
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RUN

TEMPERATURE CONVERSION

ENTER TEMPERATURE AND SCALE AS: 37.56 C
USE *F', 'C*', °*K', OR 'R' FOR THE SCALE.

ENTER TEMP 2398 C
T = F 748.4 c. 398

ENTER TEMP 78 K
T = F -459.67 C -273.15

ENTER TEMP 25823 K
T = F  9983.33 C 5526.85

ENTER TEMP ?98.6F
T = F 98.6 c 37

ENTER TEMP ?
DONE

671.15

58233

313.15

1228.87

13440

558.27
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DESCRIPTION: -

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

DECAYY
DIECAY1: Radinactive Decay Game . 36306

. Radioactive decay is treated pseudo-quantitatively, by permitting the

student to determine the approximate number of radicactive particles
remainina after various times.

OBJECTIVES:

To induce a "feel" for exponential decay, by repeated exercises.

PRELIMINARY PREPARATION:

A. Student - Awareness of terms: Half-1ife, exponential, and radioactivity

B. Materials - none

DISCUSSION:

The concept of radioactive decay is presented in a aame format, allowing
the student to challenge his own ability in determining (with 5, 10, or
20% error), the number of radioactive "chips" remaining after various
times. The number of chips successively decreases with each trial,
increasing the level of difficulty as the proaram runs. In each case,
the exact number remaining is given, followina the students' entered
value.

Individuals or small groups find this program exciting. They enjoy the
game approach, at least the first time through it, and seem to be
motivated by the opportunity to "break the bank."

This proaram can be used as an integral part of a class lesson to
introduce the concept, or to motivate aroup discussion and participation
concerning the phenomenon.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
DECAY!

-=-THE NEW CLEA CASINO---

MR. A. TOM MICK», GENERAL MANAGER OF THE NEW CLEA CASINO,
HAS, AT TIME T=d, DISCOVERED 100,000 RADIOACTIVE PLAYING
CHIPS AT HIS TABLE. THEIR HALF-LIFE IS 1@ MINUTES. EACH CHIP
TRANSMUTES SPONTANEOUSLY AND COMPLETELY IN A RANDOM FASHION.

AT VARIOUS TIMES T, AFTER T=@, YOU MUST DETERMINE WITHIN
A CERTAIN PERCENTAGE, HOW MANY CHIPS ARE LEFT.

TO FURTHER THE INTEREST OF THE GAME, YOU WILL START WITH
$1,000 AND THE HOUSE WITH AN UNSPECIFIED AMOUNT. HALF THE
MONEY YOU HAVE WILL RIDE ON EACH GUESS YOU TAKE. LET'S SEE
IF YOU CAN BREAK THE HOUSE BEFORE THE CHIPS RUN OUT.

THE HOUSE OFFERS THME FOLLOWING ODDS:
2) 2 TO t ODDS FOR GUESSING WITHIN 20 PERCENT
4) 4 TO 1 ODDS FOR GUESSING WITHIN 10 PERCENT
8) 8 TO 1| ODDS FOR GUESSING WITHIN S PERCENT.

ENTER THE NUMBER 2, 4, QR 8 FOR THE ODDS YOU WANT AFTER THE
QUESTION MARK IN THE COLUMN LABELLED ODDS.

YOUR $ HOUSE $ TIME (MIN) 0oDDS

1000 1.00000E+86 4.9 78
HOW MANY CHIPS LEFT 771200
ACTUAL NUMBER LEFT IS 71207.
YOU WONe. TRY AGAIN.

5000 996008 . 163 28
HOW MANY CHIPS LEFT 7342500
ACTUAL NUMBER LEFT IS 232316
TOO BAD» YOU LOST. TRY AGAIN.

2500 998500 25.4 74
HOW MANY CHIPS LEFT 218612
ACTUAL NUMBER LEFT 1S 17200

YOU WON. TRY AGAIN.

1500 993500 . 32.4 ?3
SORRY PAL» WE DONT OFFER THOSE ODDS.
1500 993500. 32.4 74

HOW MANY CHIPS LEFT ?111890
ACTUAL NUMBER LEFT IS 10589
YOU WON. TRY AGAIN.

22500 978500- 42.1 74
HOW MANY CHIPS LEFT ?6890
ACTUAL NUMBER LEFT IS 5406
TOO BAD» YOU LOST. TRY AGAIN.

11250 98975@. St.2 24
HOW MANY CHIPS LEFT 72803
ACTUAL NUMBER LEFT IS 2877
YOU WON. TRY AGAIN.

33750. 967250. 6645 24
HOW MANY CHIPS LEFT 7720

ACTUAL NUMBER LEFT 1S 996

TOO BAD, YOU LOST. TRY AGAIN.

16875 984125, 15.6 28
"HOW MANY CHIPS LEFT 27500
ACTUAL NUMBER LEFT IS 53@
TO0 BAD»,» YOU LOST. TRY AGAIN.

8437 992563 81 24
HOW MANY CHIPS LEFT ?215
ACTUAL NUMBER LEFT IS 240
TOO BAD» YOU LOST. TRY AGAIN.
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4218 996782, 907 72
HOW MANY CHIPS LEFT 7200
- ACTUAL NUMBER LEFT IS 186

YOU WON. TRY AGAIN.

8436 992564. 1016 24
HOW MANY CHIPS LEFT ?95
ACTUAL NUMBER LEFT IS 87
YOU WONe. TRY AGAIN.

25308 975692. 118.9 74
HOW MANY CHIPS LEFT 245

ACTUAL NUMBER LEFT IS 45

YOU WONe. TRY AGAIN.

75924. 9250876, 126+ 4 22
HOW MANY CHIPS LEFT 713
ACTUAL NUMBER LEFT IS IS
YOU WON. TRY AGAIN.

151848. 849152, 137.4 22
HOW MANY CHIPS LEFT 27
ACTUAL NUMBER LEFT IS 7
YOU CAN BREAK THE HOUSE IF YOU TRY A LONG SHOT.

303696 697304. 1483 2?2
HOW MANY CHIPS LEFT 23
ACTUAL NUMBER LEFT IS 3

YOU CAN BREAK THE HOUSE IF YOU TRY A LONG SHOT.

607392. 393608, ° 159.2 72
HOW MANY CHIPS LEFT ?1
ACTUAL NUMBER LEFT IS 1

YOU BROKE THE HOUSE. YOU NEEDED ONLY 16  GUESSES.
CONGRATULATIONS.

YOU MUST KNOW A LOT ABOUT RADIOACTIVITY -AND THINGS.
THANKS FOR PLAYINGe. .«

CHECK NO. 17

DATE: -=-=-com==n -e19--
PAY TO THE ORDER OF-=------- CASH--=-=-=- $ 1.820100E+06
THE NEW CLEA CASINO A. TOM MICK

GENERAL MANAGER
DONT SPEND IT ALL IN ONE PLACE.

DONE
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DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E!‘JF!L!E;:I[‘::

DECAY2
DECAY2: Nuclear Decay 36307

This program will do the following:

A. Calculate half-life from 2 readings on a geiger counter, and the
* time between them.

B. Calculate mass of a radioactive sample remaining after some given
amount of time.

C. Prints out a table showing mass or number of particles of a
radioactive sample remaining vs. some range of time.

OBJECTIVES:

A. To provide tables and graphs for aAbetter understanding of the
exponential decay of a radioactive substance.

B. To provide a calculator for determining the amount of mass of a
radioactive sample remaining after some given amount of time.

C. To provide a calculator for half-life experiments.

PRELIMINARY PREPARATION:

A. Student - The student should have a general introduction to half-
life before the use of the program.

B. Materials - none

DISCUSSION:

It is difficult to teach about the exponential (logarithmic) manner by
which radiocactive elements decay without meaningful illustrations and
simulations.

Continued on following page.

Huntington Project
Polytechnic Institute of Brooklyn
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DISCUSSION continued

With this program, a number of interesting possibilities are available. For example, if the initial
mass is 100 g and the time is equal to 10 half-lives with an increment equal to the half-life, the
student will see the mass decrease to 0.1 g during that time. More important, the example may be
generalized to show that for any radioactive sample:

after 1 half-1ife 50% of the substance remains
after 2 half-life 25% of the substance remains
after 3 half-life 12.5% of the substance remains
after 10 half-life 0.1% of the substance remains

You may also illustrate nuclear decay by using particles instead of mass. Use Avogadro's number of
particles with students who feel comfortable with scientific notation. For the others, you may use a numbe!
up to 1,000,000 without having exponential numbers print out in the table.

The fact that the teletype unit takes about 8 seconds to type out a line provides you with
cute little gimmicks. Set up a run with 8 seconds (or any multiple of 8) and the print-out of the
table will keep time with the decay of the sample substance.

Please note that the half-life calculations are not accurate for a small number of particles, thus
it is misleading to make runs go to zero mass or zero particles.

RUN

RUN
DECAY2

DO YOU WANT INSTRUCTIONS (1=YES, @=NO) s 71
TH1S PROGRAM WILL DO THE FOLLOWINGS
CHOICE | - COLCULATES HALF-LIFE FROM TWO READINGS
ON A GEIGER COUNTER.
CHOICE 2 =~ CALCULATES HOW MUCH OF A RADIOACTIVE SAMPLE
WILL REMAIN AFTER SOME GIVEN AMOUNT OF TIME
CHOICE 3 - PRINTS OUT A TABLE SHOWING MASS OF SAMPLE
VSe. TIME OR NO. OF PARTICLES VS. TIME.
(GRAPH OPTIONAL) NOTE: FOR THE TABLE YOU
MUST INPUT TOTAL TIME AND TIME INCREMENT.
EXAMPLE: IF TOTAL TIME=180 AND TIME
INCREMENT=10, THEN TIME IN THE TABLE WILL
BE 10:20:30;...........olﬂ@.
CHOICE 4 - END OF PROGRAM

NOTE; IN ANY ONE PROBLEM,TIME MUST
ALWAYS BE INPUTED IN THE SAME UNITS
OF MEASURE (IE3 SECS«,MINS«,ETC.)
ARRREEBEE R
WHAT 1S YOUR CHOICE?1
WHAT 1S THE INITIAL READING ON THE GEIGER COUNTER,
THE SECOND READING, AND THE TIME BETWEEN READINGS.
71500,30008,36

INITIAL READING= 1500 SECOND READING 3000 TIME= 36
HALF-LIFE= 35.9976

R LTI T LT 2
WHAT 1S YOUR CHOICE?2

WHAT IS THE HALF-LIFE, INITIAL MASS OF SAMPLE, AND
TOTAL TIME OF DECAY?718,56,76

HALF-LIFE= 18  INITIAL MASS= 56 TOTAL TIME= 76
MASS OF SAMPLE REMAINING= 3.00095

tt;#‘ﬁt#tt
WHAT 1S YOUR CHOICE?3

DO YOU WANT TO WORK WITH P@RTICLES OR MASS? (ANSWER 1 FOR
PARTICLES OR 2 FOR MASS) 71



WHAT IS THE HALF-LIFE,

SAMPLE, TOTAL ELAPSED TIME FOR DECAY, AND THE

INCREMENT OF ELAPSED TIME?10,6.02E23,100,10

HALF-L1FE= |0
TOTAL TIME= 100

TIME

INITIAL NO. OF PARTICLES= 6.0200@E+23

INCREMENT= 10

PARTICLES

6+.02000E+23
J.01814E+23
1.50514E+23
7+52686E+22
3+76321E+22
1.88169E+22
9.40891E+21
4.70468E+2}
2.35245E+2]
1.17628E+21
5.8816B8E+20

PART. LOSS

ceome eeee

2

3.00986E+23
1+.50500E+23
7+52536E+22
3.76285E+22
1.88152E+22
9.408803E+21
4. T0423E+21
2+35223E+21
1+.17617E+21
5.88112E+20

TOTAL PART.

0
3.80986E+23
4.51486E+23
5.26739E+23
5.64368E+23
5.83183E+23
5.92591E+23
5.97295SE+23
5.99648E+23
6.0PB24E+23
6-01412E+23

DO YOU WANT THE ABOVE DATA GRAPHED? (1-YES, @8~N0>?2~1

6.02080E+23

TI1ME

108

kkkhbkkEkk

WHAT IS YOUR CHOICE?3

DO YOU WANT TO WORK WITH PORTICLES OR MASS? (ANSWER | FOR

PARTICLES OR 2 FOR MASS) 72

WHAT IS THE HALF-LIFE,
ELAPSED TIME FOR DECAY», AND THE INCREMENT OF

ELAPSED TIME?15,100,150,15

HALF-LIFE= 15

TIME

INITIAL MASS OF SAMPLE,TOTAL

DECAY2, page 3

INITIAL NUMBER OF PARTICLES IN THE

LOSS

- w

MASS (OR PARTICLES) REMAINING

INITIAL MASS= 108 TOTAL TIME= 158 INCREMENT= 15

MASS

100
50.8024
25.00824
12.5018
6.25118
3.12574
1.56294
« 781508
«3906772
»195395
9. T7024E-02

MASS LOSS

49.9976
25.

12.5806
625059
3.12544
1.5628
« 781434
«398735
«195377
«897693

T4.9976
87.4982
93.7488
96.8743
98.4371
99.2185
99.60892
99.8046
99.9023

DO YOU WANT THE ABOVE DATA GRAPHED? (1-YES, ©6-NO)>?71

TOTAL MASS LOSS
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MASS (OR PARTICLES) REMAINING

[ 100
TIME I R R LR b J-eremenae Jeecrmeee- I EL LR | e 1
[’} 1 ’ *
15 1 *
30 1 *
45 - 1 *
60 1 =
75 I*
90 1=
10S 1=
120 : Ix
135 I»
- 150 I*
SRABRES RS

WHAT IS YOUR CHOICE?4

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CON + RIBUTED PROGRAM :lE‘&‘!L!E;:l[':)

DRAGON
SOLAR ECLIPSE SIMULATION 36785

This program is a simulation of a solar eclipse for a CRT display terminal
that has cursor addressing capabilities such as the Hazeltine 2000. First,
the sun is drawn in boldface, then the dragon moon eats the sun, a corona
appears, and finally the sun reappears.

lhe User "GFT"s the program and executes it. Everything follows automati-
cally.

This program will print garbage it executed on a teletype terminal. It
must be used with a terminal with cursor addressing capabilities. This
present version uses the subroutine FAZEL (HP 36786) which provides the
proper control for a Hazeltine 2000 terminal. Any similar subroutine with
the proper entry points designed for a different terminal could easily
replace the current one. This would allow the program to be used on any
terminal with similar features as the Hazeltine.

['OR INSTRUCTIONAL PURPOSES
Suitable Courses: Beginning Astronomy

Student Background Required; None

This program can be used to illustrate to heginning astronomy students the
time sequence of events in a solar eclipse. It was written to be more
entertaining than educational since the amount of potential learning

in this program 1s probably quite minimal.

This program also makes an interesting demonstration of the capabilities
of a terminal with cursor addressing capabhility. :

Lawrence [. Turner
Pacific Union College



SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E!‘JF!L!E;:I['::

. DROS
TITLE: DROS: Genetic Characteristics 36300
DESCRIPTION: This program determines the genetic characteristics of the offspring of a

pair of Drosonhila flies with specified traits. A game approach is used
involving the entire class, in which the students can select different
genotypes.

OBJECTJVES:
To show the student:
A. The result of MEIOSIS and the effect of random assortment.

B. That various genetic recombinations occur in sex cells and in aenotypes
of offspring.

C. That if enough trials are run, Mendelian ratios are verified.

D. That he can simulate différent genotypic conditions and determine the
probability of the phenotypic outcome.

INSTRUCTIONS: PRELIMINARY PREPARATION:

A. Student - An understandinag of the concepts in the computer proaram
GAMGN, A833-36302 in Volume IV. It is best to use DROS as soon as possible after GAMGN.

B. Materials - Eiaght containers arouped in two sets of four and labeled
A, B, C, D. Desianate one of the aroup of four as male chromosomes, and the
other as female. Into each container, nlace two slips of paper, one
marked 1 and the other, 2..

Before beginning the proaram have a student:

1. Take out one slip of paper from each of the containers of the male
aroup and mark the designation on the chalk board. For instance:
A1, B2, C2, D1;

2. Take out one slip from each container of the female group and do
the same as with the male aroup.

Decide what the phenotype would be by discussing it in class.

You will run the program usinag the information you have on the chalk board.
It will give you the correct phenotype. See how the class' answer compares
with the computer's.

DISCUSSION: See attached.

ACKNOWLEDGEMENTS: | Huntington Project
Polytechnic Institute of Brooklyn

August 1976
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INSTRUCTIONS: continued

DISCUSSION:

A. Operational Suggestions

1. Student level - average

2. This program can be used on a classroom basis.

3. Pitfalls to avoid - See that the students run the program several times and keep a record of
each run. This is necessary to show the various possible combinations that can occur, and
their frequencies.

B. Follow-up

After the prooram has been run:

1. Get as many runs as possible so that percentages can be determined for each phenotype of
the offspring.
2. ag Determine the total number of offspring. Each run represents 1 offspring. Count them.
b) Determine the total number of offspring which lived.
c) Determine each phenotype and show that a ratio exists between dominant and recessive
traits. (This should follow typical Mendelian ratios)
3. Elicit from the students:
a) What was their role in the game? {The students conduct meiosis by randomly selecting the
enotype of each gamete.)
b) ?when using a small number of runs) Why did the Mendelian ratios not hold true?

RUN

RUN
DROS

THIS PROGRAM 1S DESIGNED TO GIVE THE GENETIC RESULTANT TRAITS
OF OFFSPRING WHOSE PARENTAGE WAS DISCUSSED IN PROGRAM °‘'GAMGN’

ARE YQU READY? HERE WE GO.

FOR THE SPERM CELL, WHAT IS ‘*A'? (TYPE 1 OR 2372
WVHAT IS *B‘'?1
WHAT IS °*C*'?2
WHAT 1S °‘D°*?2
FOR THE EGG CELL, WHAT IS °'A°*? (TYPE | OR 2)172
WHAT IS *B'?l
WHAT IS 'C'?1
WHAT IS *‘D*?1
OFFSPRING HAS NORMAL VWINGS
AND 1S RED EYED.

LET*S TRY THIS SEVERAL TIMES AND SEE THE RESULTS WE GET
OVER SEVERAL TRIALS. KEEP A RECORD.
SHALL WE TRY AGAIN? 1F YES TYPE 1, IF NO TYPE 0.
71
FOR THE SPERM CELL, WHAT IS 'A'? (TYPE | OR 21?1}
WHAT 15 'B°'?2
WHAT IS °*C*'?2
WHAT 1S ‘'D°*'?2
FOR THE EGG CELL., WHAT IS '*A'? (TYPE | OR 2)171
WHAT 1S °*B’'?2
WHAT IS °*C*?71
WHAT IS 'D°'?1l
OFFSPRING HAS VESTIGIAL WINGS
AND 1S WHITE EYED

SHALL WE TRY AGAIN? 1F YES TYPE 1, IF NO TYPE 0.
21 :
FOR THE SPERM CELL, WHAT IS °*A'? (TYPE | OR 2)71
WHAT IS 'B*'?2
WHAT 1S °*C'?2
WHAT 1S5 °'D*?2
FOR THE EGG CELL., WHAT IS ‘*A’'? (TYPE | OR 2)71
WHAT 1S *'B'?2
WHAT IS °*C*?1
WHAT IS *‘D°'?2
OFFSPRING HAS VESTIGIAL WINGS
AND IS WHITE EYED

August 1976



SHALL WE TRY AGAIN? IF YES TYPE 1, IF NO TYPE @.

21

FOR THE SPERM CELL, WHAT IS 'A'? (TYPE | OR 2)7?1
WHAT IS *B’'?1
WHAT IS °*C*'?2
WHAT IS °'D'?2

FOR THE EGG CELL, WHAT IS °*A'? (TYPE | OR 2571

WHAT 1S
WHAT IS
WHAT IS

‘B2
‘c'?1
*‘D*'?2

OFFSPRING HAS VESTIGIAL WINGS

AND IS RED EYED.

SHALL WE TRY AGAIN? IF YES TYPE 1, IF NO TYPE 0.

71

FOR THE SPERM CELL,

WHAT IS *A*? (TYPE | OR 2)71}

WHAT 1S
" WHAT IS
WHAT 1S

‘B'?72
‘c*2
‘D*?2

FOR THE EGG CELL,

WHAT 1S
WHAT IS
WHAT 1S
WHAT IS

*A*? (TYPE | OR 2)171¢
‘B*?2
'C*'22
‘D22

OFFSPRING HAS VESTIGIAL WINGS

AND IS WHITE EYED

SHALL WE TRY AGAIN? IF YES TYPE 1, IF NO TYPE 0.

71

FOR THE SPERM CELL., WHAT 1S
WHAT IS
WHAT IS
WHAT IS

'A*? (TYPE | OR 278
‘B'?1
‘c*?1
‘D*'171

FOR THE EGG CELL,

DEVELOPING EMBRYO HAS DIED DUE TO LETHAL GENE ACTION.

WHAT IS

WHAT 15

WHAT 1S
WHAT IS

'A*? (TYPE 1| OR 2371
'‘B'?1

'C*?1

‘D*?1 :

SHALL WE TRY AGAIN? IF YES TYPE 1, IF NO TYPE #@.

20

1 HOPE THAT I HAVE BEEN OF SOME HELP TO YOU,

AND THAT 6 RUNS PROVIDE ENOUGH INFORMATION.

DONE

DROS, page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROG lehl:la‘ltalgsilllcz

’ EFIELD
ELECTRIC FIELD STRENGTH . 36629

The electric-field strength at a point near a fixed charge is calculated
and printed. A line of charge is then generated by adding charges to
either side of the fixed charge. As each additional charge is added,
the new electric-field strength is calculated and selected values are
printed.

Similarly, the field strength at a point near a plane of charge is cal-
culated and printed as the plane is generated with the addition of other
lines to the previous line of charge.

In both cases, the fields can be seen to approach a limiting value
which is then printed for an infinite line and plane.

OBJECTIVES:

A. To show that the electric-field strength approaches limiting values
for a line and a plane of charge.

B. To let the student discover how the field strength depends upon
the distance from a point to a line of and to a plane of charge.

PRELIMINARY PREPARATION:

A. Student - A knowledge of Coulomb's law and the vector addition of

electric fields.
B. Materials - None
DISCUSSION:

The operator chooses a distance (y) away from a fixed charge (Q,) at
which he wishes to know the field strength. He also chooses thg number
of charges (N), and their spacing (C), that he wishes to add to each
side of the fixed charge to generate a line of charge. After the line
has been generated, the operator enters the number of such lines (M)
that he wishes to use in building up the plane of charge.

Continued on following page.

Huntington Project -
Polytechnic Institute of Brooklyn
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DISCUSSION: continued

Actual values of force are not given, only relative values. When the fixed charge (Q,) is at
a distance Y=1 from the test charge (Q ), the force is 1 unit. The force may be calchlated
1n Newtons if all distances are in meters, and the program is slightly changed so that Q, and

are in coulombs. If both of thése charges were to be taken as single elementary chardes,
tﬁen the following changes should be made:

280 LET Q1 = 1.6*E-19
290 LET Q2 = 1.6*E-19
300 LET K = 9*E9

If the spacing (C) is taken as .1 and the number of charges (N) as 1000, then three runs
through the program using the d1stance between the test charge and the fixed charge (y)
as 1, 2, and 4 should be sufficient for the relationships to be determined. A casual in-
spectlon of the exact values of the field strength for these three distances should yield
the following conclusions: .

1. The field strength varies inversely with the square of the distance away
from a single point charge.

2. The field strength varies inversely with the distance from a line of charge.

3. The field strength remains constant even though the distance from a plane
of charge changes.

It should be noted in 2 and 3 above, that the spacing between charges must be small as
compared to the distance away from the line or plane of charge, and of course that the
line be so long and the plane so broad that any further increase in length or breadth
be insignificant.

An interesting bonus to this program is discovered when distances from test charge to
plane is decreased to .001, .0001, and .00001. Here it can be seen that the field no
Tonger is constant, but changes as an inverse square law for a single charge because the
test charge begins to "see" the fixed charge instead of the whole plane. The "EXACT VALUE
...y is calculated for charges smeared over the whole plane and not in discrete point
charges as we have here; hence, the disagreement with actual field values.

This program may be run by an individual student after proper introductory explanation
concerning vector addition of electric fields, contributions of the charges being added
in the line or lines to the plane. It may also be used as a class demonstration and dis-
cussion. When used with a whole class it is best to have a television camera and monitor
available for immediate display of print out. A summary table constructed either by the
teacher on the board or by students at their desks is useful in analysis of the data.



RUN

RUN
EFIELD

THIS PROGRAM WILL CALCULATE THE FORCE ON A TEST CHARGE
THAT 1S PLACED SOME DISTANCE., Y, AWAY FROM ANOTHER CHARGE}
A LINE OF CHARGE3J AND A PLANE OF CHARGE.

YOU MUST ENTER THE DISTANCE AWAY, Y3 THE SPACING DESIRED
BETWEEN CHARGES», C, AND ALSO BETWEEN LINES OF CHARGE THAT
MAKE UP THE PLANE OF CHARGE.

YOU MUST ALSO CHOOSE THE NUMBER OF CHARGES IN THE LINE OF
CHARGE THAT YOU WOULD LIKE TO USE (508 IS A GOOD VALUE IF
YOU USE A SPACING OF .1 FOR C.

JUST SO THE CALCULATIONS DON'T GO TOO FAR I°'VE INCLUDED

A STOP THAT DEPENDS UPON THE ANGLE FROM TEST CHARGE TOTHE
LAST CHARGE TO BE CALCULATED. IF THE ANGLE 1S LESS

THAN 2 DEGREES, CALCULATIONS WILL CEASE.

INPUT Y»CsN?1,.1,510800

.

NO. OF CHGS.
ON EACH SIDE FORCE

.
e rrco s manen  em-e=

8 1

! 2.97

2 4.86

3 6.61

4 8.21

5 9.65

6 18.91
7 12.081
8 12.96
9 13.78
10 14.49
20 17.98
30 19

40 19. 42
5@ 19.62
60 19.73
70 19.8

80 19.85
96 19.88
1060 19.9

200 19.98
287 19.99

EXCESSIVE COMPUTER TIME WOULD BE REGUIRED TO CALCULATE
THE FORCE FOR ADDITIONAL CHARGES.

THE EXACT VALUE FOR AN INFINITELY LONG LINE OF CHARGE 1S 2@

NOW ADD ROWS ON EITHER SIDE OF THE LINE OF CHARGE JUST
CALCULATED. THE SPACING BETWEEN ROWS WILL BE THE SAME AS

THE SPACING BETWEEN THE CHARGES.

ENTER THE NUMBER OF EQUALLY SPACED ROWS YOU WANT ON EACH SIDE
7500 .

NO. OF LINES
ON EACH SIDE FORCE

0 28

1 59.58
2 98.02
3 134.69
4 169+.16
5 201.14
6 230.53
7 257.36
8 281.73
9 303.82
10 323.81
20 446.55
30 501,31
49 S53t.19
S@ 549.8
68 562 .47
70 571.62

88 578455

EFIELD, Page 3.



EFIELD, Page 4

90 583.96
100 588.3

200 608.083
287 614.05

EXCESSIVE COMPUTER TIME WOULD BE REQUIRED TO CALCULATE
THE FORCE FOR ADDITIONAL LINES OF CHARGE.

THE EXACT VALUE FOR AN INFINITE PLANE OF CHARGE IS 628.318

DO YOU WANT ANOTHER RUN (1=YES, b=N0) : ?0
DONE



SCIENCE (EDUCATION) (833)

CbNTRlBUTED PROGRAM BASIC

EINDIS
TITLE: EINSTEIN DISTORTIONS 36716
DESCRIPTION: Calculates and tabulates Relativistic Effects on a “"twin" who is flying
: * by in a rocket ship, as a function of (percent of speed of light) his
velocity (speed). Changes in twin's height, weight, age, color of rocket
ship are noted.
INSTRUCTIONS: The user enters height in inches, weight in pounds, and age in years,
e.g., ? 70,175,37 {carriage return)
L4 T A3 GMAdG 2 PTR Yo
8t User~gmters, 1'cwm g zspeed as %mf speed.pf 'hghtm
e.g., 799 (cannot enter 100) X
(cannot enter 0) "
t f i t
w0 P idDn .:'_I‘T(repeats request for inpu ) ‘
N f 3 ] S.
Progrhm aiway& s\t‘ogs!““us;’e‘r must! ﬂ)‘s€ RUW comma}nd‘"fpr §dd1;15rf} RU‘N
SPECIAL
CONSIDERATIONS: For Instructional Programs: Science, Physics courses, Introduction to .
) relativity theory.
ACKNOWLEDGEMENTS: Dr. Robert J. Bennett:

Bergen Community College -
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RUN

RUN
EINDIS

ENTER YOUR HEIGHT IN INCHES,YOUR WEIGHT IN LBS.,AND

YOUR AGE IN YEARS.

770,175,317

YOUR IDENTICAL TWIN FLIES PAST IN A ROCKET SHIP. CHOOSE
HIS SPEED AS A % OF THE SPEED OF LIGHT(BETWEEN 0 AND 100).
750

FOR A SPEED OF S50 X OF LIGHT,WHICH IS 149.896 MILLION
METERS/SEC AND 329.5 MILLION MPH.,
You TWIN'S APPEARANCE
70 INCHES 60.6218 INCHES - LENGTH CONTRACTION
79.5455 KGMS » 91.8512 KGMS . - MASS-ENERGY INCREASE
37 YEARS 32.0429 YEARS - TIME DILATION
YOUR TWIN IS ALSO TILTED BY 26.5206 DEGREES,DUE TO DEPTH-

OF -FIELD ROTATION

FOR EARTH'S GRAVITY FIELD TO PRODUCE AN EQUIVALENT SPACE-
TIME DISTORTION WOULD REQUIRE THE EARTH'S DIAMETER TO BE

180.942 MILLION TIMES SMALLER THAN IT IS,OR THE MASS 180.942
MILLION ’
TIMES BIGGER THAN ACTUAL.

YOUR ANTI~-MATTER TWIN COULD BE CREATED BY THE COLLISION OF

2 GAMMA-RAYS EACH HAVING 7.15909 BILLION BILLION JOULES OF
ENERGY,WHICH EQUALS 1883.97 MILLION TONS OF TNT OR
37.6794 H-BOMBS (PAIR PRODUCTION).

IF YOU FLY OFF IN THE ROCKET'S OPPOSITE DIRECTION AT THE
SAME SPEED., 50 £ OF C,YOU BOTH WILL SEPARATE AT
80 2 OF C (RELATIVISTIC VELOCITY ADDITION) .

WHEN THE PURPLE ROCKET [S MOVING AWAY, IT APPEARS

RED (RED SHIFT)
WHEN THE PURPLE ROCKET IS PASSING YOU, IT APPEARS
BLUE (RED SHIFT)

OF COURSE YOU APPEAR THE SAME WAY TO YOUR TWINJ AFTER
ALL, HE IS A RELATIVE 1!

DONE

RUN
EINDIS

ENTER YOUR HEIGHT IN INCHES,YOUR WEIGHT IN LBS.,AND

YOUR AGE IN YEARS.

170,17%,37

YOUR IDENTICAL TVWIN FLIES PAST IN A ROCKET SHIP. CHOOSE

H1S SPEED AS A % OF THE SPEED OF LIGHT(BETWEEN O AND 100).

7100

YOUR IDENTICAL TWIN FLIES PAST IN A ROCKET SHIP. CHOOSE

H1S SPEED AS A % OF THE SPEED OF LIGHT(BETWEEN O AND 100).
799

FOR A SPEED OF 99 2 OF LIGHT,WHICH IS 296.794 MILLION
METERS/SEC AND 652.4]} MILLION MPH,
You TWIN'S APPEARANCE
70 INCHES 9.87471 INCHES = LENGTH CONTRACTION
79.5455 KGMS .« 563.883 KGMS . - MASS-ENERGY INCREASE
37  YEARS $¢21949 - YEARS - TIME DILATION
YOUR TVWIN IS ALSO TILTED BY 44.6373 DEGREES,DUE TO DEPTH-

OF -FIELD ROTATION



FOR EARTH'S GRAVITY FIELD TO PRODUCE AN EQUIVALENT SPACE-
TIME DISTORTION WOULD REQUIRE THE EARTH'S DIAMETER TO BE
709.365 MILLION TIMES SMALLER THAN IT IS,OR THE MASS 709.365
MILLION
TIMES BIGGER THAN ACTUAL.

YOUR ANTI-MATTER TWIN COULD BE CREATED BY THE COLLISION OF

2 GAMMA-RAYS EACH HAVING 7.15909 BILLION BILLION JOULES OF
ENERGY,WHICH EQUALS 1883.97 MILLION TONS OF TNT OR
37.6794 H-BOMBS (PAIR PRODUCTION).

IF YOU FLY OFF IN THE ROCKET'S OPPOSITE DIRECTION AT THE
SAME SPEED., 99 % OF C,YOU BOTH WILL SEPARATE AT
99.9949 X2 OF C (RELATIVISTIC VELOCITY ADDITION).

WHEN THE PURPLE ROCKET 1S MOVING AWAY, IT APPEARS
INVISIBLE-INFRARED! (LARGE RED SHIFT)

WHEN THE PURPLE ROCKET IS PASSING YOU, IT APPEARS
INVISIBLE-INFRARED! (LARGE RED SHIFT)

OF COURSE YOU APPEAR THE SAME WAY TO YOUR TWIN; AFTER
ALL, HE IS A RELATIVE !

DONE

EINDIS, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

ELMENT
DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS 36267

This program provides drill and practice in the naming of chémical
symbols for a given chemical element. The user is allotted 5 seconds
for a correct response to a given element name. The cycle is repeated
ten times followed by a summary of his performance.

User types in his name. He is asked to input the symbols for the
elements. Example: CR for CHROMIUM., Five seconds are provided to
answer. The cycle repeats ten times.

X@, which is set in line 2@, is how many elements are stored in the
DATA statements. NP, assigned in line 25, assigns the number of problems,
and TP in line 30 sets the time 1imit for the responses. To add more
elements, use DATA statements, with the format

XXXX DATA "ELEMENT", "SYMBOL", "ELEMENT", ETC....

FOR INSTRUCTIONAL PURPOSES:
Suitable Courses: Chemistry

Student Background Required: Knowledge of elements and their symbols.

Phillip Short
Burnsville Senior High School
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RUN

RUN
ELMENT

NAMING ELEMENTS
WHAT 1S YOUR NAME?PHILLIP SHORT

WHAT 1S THE SYMBOL FOR LITHIUM ?
LN

NO. YOU ARE WRONG

THE ANSWER IS LI .

WVHAT IS THE SYMBQL FOR NEON ?
NE
CORRECT!!

VHAT IS THE SYMBOL FOR IRIDIUM ?
IR
CORRECT!!

WHAT IS THE SYMBOL FOR HYDROGEN ?
H
CORRECT!!

WHAT IS THE SYMBOL FOR GERMANIUM ?
GE
CORRECT!!

WVHAT IS THE SYMBOL FOR NICKEL ?
NI
CORRECT!!

WHAT IS THE SYMBOL FOR KRYPTON ?
KR
CORRECT!!

WHAT IS THE SYMBOL FOR TIN ?
T

YOU ARE TOO SLOW.

THE ANSVER 1S SN .

WHAT 1S THE SYMBOL FOR BORON ?
B

YOU ARE TOO SLOW.

THE ANSWER IS B’ .

WHAT 1S THE SYMBOL FOR BROMINE ?

BR

CORRECT!!

P P2 L P P S DR P R P R DR R I DX DX DR D P R P B Y P X T
PHILLIP SHORT

YOU GOT 7 RIGHT:

YOU VERE TOO SLOW 2 ?!HES}
YOU WERE WRONG | TIHES:
kel R Dl D D B L D2 D2 L3 B2 P2 D L L2 D2 DX DX &2 D2 D2 LTt 2 X3

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E’U‘!L!E;][‘[:

"EMPIR
CALCULATES EMPIRICAL FORMULAS 36615

A classroom demonstration designed to calculate the empirical formulae
from atomic mass (atomic weight) and percent composition.

OBJECTIVES:

A. To distinguish between molecular and empirical formulae.

B. To illustrate the law of multiple proportions.

C. To emphasize the unity of the atom when writing chemical formu]ae;
D

To demonstrate the importance of accurate calculation with empirical
formulae problems.

PREL IMINARY PREPARATION:

A. Student - The student should have some experience in writing
chemical formulae and calculating percent composition from
chemical formulae. An understanding of significant figures
would also add to the value of the lesson.

B. Materials - None
DISCUSSION:

In this program the atomic number is used for identification only
and has no part in the actual calculations.

The student generally has difficulty understanding the function of
the ratio in calculating empirical formulae. This program is designed
to emphasize that function.

The importance of significant figures could also be illustrated.

The students' tendency to approximate generally results in numbers of
questionable value. In this program, by using a series of calculations
for the same compound with figures of progressively greater accuracy,
an empirical formulae closer to whole numbers will be obtained.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
EMPIR

THIS PROGRAM WILL FIND THE EMPIRICAL FORMULA FOR
ANY COMPOUND CONTAINING UP TO FIVE DIFFERENT ELEMENTS

WHEN INFORMATION IS REQUESTED, TYPE IN THE ATOMIC
NUMBER, THE ATOMIC WEIGHT, AND THE PCT COMPOSITION BY
WEIGHT IN THAT ORDER3 FOR EXAMPLE, IN THE COMPOUND S@2,
THE DATA WOULD BE ENTERED AS FOLLOWS: 16,32,58 FOR
SULFUR AND 8,16,50 FOR OXYGEN.

HOW MANY ELEMENTS DOES YOUR UNKNOWN COMPOUND CONTAIN?2
ENTER THE ATOMIC NUMBER, THE ATOMIC WEIGHT, AND THE

PCT COMPOSITION FOR EACH OF THE ELEMENTS IN YOUR COMPOUND.
BE SURE TO ENTER ONE SET OF NUMBERS FOR EACH QUESTION MARK.

1 ¢« 726555.9,69.96
2 . 78,16,308.04
ATOMIC PCT. INITIAL RATIOs2 RATIO*3
NUMBER COMP . RATIO
26 69.96 1 2 3
8 30.04 1.5 3 4.5

TO FIND THE EMPIRICAL FORMULA LOCATE THE FIRST RATIO

COLUMN IN WHICH ALL OF THE NUMBERS MOST CLOSELY APPROXIMATE
A WHOLE NUMBER.
IF YOU WOULD LIKE TO TRY AGAIN TYPE 1, IF NOT TYPE 2.?1

HOW MANY ELEMENTS DOES YOUR UNKNOWN COMPOUND CONTAIN?3
ENTER THE ATOMIC NUMBER, THE ATOMIC WEIGHT, AND THE

PCT COMPOSITION FOR EACH OF THE ELEMENTS IN YOUR COMPOUND.
BE SURE TO ENTER ONE SET OF NUMBERS FOR EACH QUESTION MARK.

1 e 21,5152
2 L ?‘6‘32!3207
3 ¢ 785165653
ATOMIC PCT. INITIAL RATIO=2 RATIO=3
NUMBER COMP. RATIO
1 2 2 3.9 5.9
16 32.7 1 2 3
8 65.3 4 8 12

IF YOU WOULD LIKE TO TRY AGAIN TYPE 1.,

IF NOT TYPE 8.21

HOW MANY ELEMENTS DOES YOUR UNKNOWN COMPOUND CONTAIN?1
THE EMPIRICAL FORMULA FOR A COMPOUND THAT CONTAINS ONLY
A SINGLE ELEMENT IS STRAIGHTFORWARD.

IF YOU WOULD LIKE TO TRY AGAIN TYPE 1,

DONE

IF NOT TYPE @.70



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTE D PROG RI\hﬂ:li‘JG!&!i‘][‘::

. EQUILY
EQUIL1/EQUIL2: Equilibrium Systems v 36308

This program calculates the effects of concentration changes in the
equilibrium systems 2HI ? H2 + 12 and PC1. & PCl, .+ C}

5 3 2
OBJECTIVES:

A. To show that an equilibrium system is a dynamic one.

B. To illustrate and reinforce Le Chateliers principle.

C. An exercise in the interpretation of experimental data.
D. The significance of the Equilibrium constants.

PRELIMINARY PREPARATION:

A. Student - The student should have been made aware of "reversible"
reactions, equilibrium systems and Le Chateliers principle.

B. Materials - none
DISCUSSION:

These two programs can be used as classroom demonstrations to illustrate
the effect of varying the concentration of one of the products of a system
at Equilibrium. The results are given not only as a table, but also
graphically, since it was found that students have less trouble recognizing -
trends when they can be illustrated.

The equilibrium constant can also be changed to show its effect on the
equilibrium system.

As always, the teacher should have run the program he wishes to use prior
to its classroom presentation since the choice of constants will determine
the slope of the curves.

NOTE: The vertical axis (horizontal on the output) is labeled in percent
of maximum y value,

Huntington Project
Polytechnic Institute of Brooklyn
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RUN
RUN

EQUIL1

THIS PROGRAM WILL INVESTIGATE THE EQUILIBRIUM SYSTEM

2HI = H2 + [2

WHAT 1S THE EQUILIBRIUM CONSTANT?.5
WHAT IS THE INITIAL CONCENTRATION OF HI?2

WOULD YOU LIKE THE RE§ULTS PLOTTED (1)» TABULATED (2)

OR BOTH (3) (TYPE THE APPROPRIATE NUMBER)?3

At (EQUIL.
B: (EQUIL.
C: (EQUIL.

12

-

H1

INIT. 12

INIT.

L2222 ]

WOULD YOU LIKE ANOTHER RUN (1-YES,»

DONE

VRV NLWLWUN~O X
=

9-NO)>?8

EQUIL. H2 EQUIL. 12 EQUIL. HI
INIT. HI INIT. HI INIT. HI
+292893 +292893 «414214
«177124 117712 645751
»129171 2.12917 « 741658
+ 182084 3.10208 «795832
B8.45242E-82 4.08452 + 830952
T.21726E-02 5.07217 «855655
6.29959E-02 6.063 «874008
5.59025E~02 7.8559 »88819S
9508252 8.@85025 +899496
4.56438E-02 904564 908712
4.18119E-82 10.0418 *916376
3.85761E-02 11.0386 * 922848
3.58057E-02 12.8358 * 928389
J.34072E-02 13.0334 +933186
«@31311 14.0313 937378
2.94628E-02 15.8295 941074

H2)/CINIT. HDD MAXIMUM IS +292893

I12)/CINIT. HD) MAXIMUM IS 15.8295

HIY/ CINIT. HI) MAXIMUM IS .941074

A-B-C
25 50 15 100 X OF MAXIMUM .

I==ememnen- | e [=-=comm=- | bt 1

IB A

18 A C

I B

1 B A c

1 BA c

I A B c

1 A B c

I A B c

1 A B c

I A B c

1 A B c

1 A B c

I A c

1 A B c

I A B C

I A BC



EQUIL)

RUN

RUN N
EQUIL2

THIS PROGRAM WILL INVESTIGATE THE EbUILIBRIUM SYSTEM
PCLS = PCL3 + CL2

WHAT IS THE EQUILIBRIUM CONSTANT?.74
WHAT IS THE INITIAL CONCENTRATION OF PCLS5?10

WOULD YOU LIKE THE RESULTS PLOTTED (1), TABULATED (2)
OR BOTH (3) (TYPE THE APPROPRIATE NUMBER)?3

, Page 3

INIT. CL2 EQUIL. PCL3 EQUIL. CL2 EQUIL. PCLS
INIT. PCLS INIT. PCLS INIT. PCLS INIT. PCLS
) 237534 «237534 * 762466
1 *064971 1.86497 «935029
2 3.50864E-02 2.03509 964914
3 2.38872E-082 3.02389 «976113
4 1.80836E-02 4.01808 981916
5 1+45426E-02 S.01454 * 985457
6 1.21589E-02 601216 « 987841
7 1+84456E-02 7.010845 *+ 989554
8 9.15527E-03 8.00916 * 990845
9 8.14819E-03 9.80815 * 991852
10 7.34P43E-03 10.0073 * 99266
11 6+67858E-03 11.0067 *993321
12 6.12545E-03 12.0061 *« 993875
13 5.65815E-83 13.00S57 994342
14 5.25570E-03 14.0053 « 994744
15 . 4.90761E-03 15.0049 + 995092
As (EQUIL. PCL3)/CINIT. PCLS) MAXIMUM IS .237534
B: (EQUILe CL2)/CINIT. PCL5) MAXIMUM IS 15.0049
Cs C(EQUIL. PCLS)/CINIT. PCLS) MAXIMUM IS «995092
INIT. CL2 A-B-C¢C
------- == 0 25 - . S@ 75 100 % OF MAXIMUM
INIT. PCLS Jeommmmnen R e Y Je==-- cee=]1
0 1B c A
1 1 B A c
2 4 BA c
3 1 A B c
4 1 A B Cc
S 1A B c
'3 1A B c
7 1A B [
8 IA B c
9 1A B (]
18 1A B c
11 1A B c
12 1A B c
13 1A B c
14 1A B C
15 1A BC .
AL LT

WOULD YOU LIKE ANOTHER RUN (1-YES» ©8-NO)>?0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION)‘ (833)

CONTRIBUTED PROGRAM BASIC

. EVOLU
EVOLU: Natural Selection Experiment 36301

A population of dark and light pepper moths are studied over a period of
30 years. The student selects the year and direction of environmental
changes which favors one or the other. The concept of natural selection
in evolution is developed.

OBJECTIVES:

To show the student that:

A. The mutation rate within a population for a specific trait can be
stable for a period of time, or can change. The success of the
progeny exhibiting this variation is dependent upon environmental
conditions.

B. Progeny exhibiting an hereditary trait do not necessarily reach
maturity, because of the influence of environment.

C. Evolution depends upon mutation, heredity, and environmental pressures.

PRELIMINARY PREPARATION:

A. Student - An understanding of the following terms: 1) mutation rate,
2) species, 3) environmental change, 4) population.

B. Materials - 1) Specimens showing color variations within any species
(optional); and 2) Ditto of the list of assumptions presented in this
program (optional). Assumptions are listed below.

DISCUSSION: See following page.

Huntington Project .
Polytechnic Institute of Brooklyn
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DISCUSSION:

A. Operational Suggestions
1. Student Jevel - average
2. Group 'size - Work in small groups of five or Tess. Remaining students may be engaged in a
related activity.
3. Assumptions - Prior to running the program, the students should be told to assume the following:
a The environment initially favors the light moths.
b At first, brown moths are produced, but because of environmental pressures they do not
reach maturity.
¢) The total population in the area cannot exceed the initial number of moths, because this is
the maximum number of moths the environment can support.
4. Each group of students should run the program at least two times, varying the environmental
pressure; once favoring the dark moths and once favoring the light.
5.. You might have the runs of different groups of students reflect different mutation rates.
6. Supervision of the number of program runs per group is necessary since they are not automatically
cut off.

B. Suggested Follow-u

These questions may be used to initiate discussion:

1. Why does the mutation rate remain constant? Does it always remain constant under natural
conditions? Explain your reasons.

Assuming constant environmental conditions, how does changing the mutation rate affect the

population? Why?

How does changing the mutation rate affect the dark moth population when environmental pressures

favor these moths? Why?

. What environmental pressures could favor the dark moths7 (industrial exnansion, predators which
favor the light or dark moths) (The classic case of the pepper moths and the industrial revolution
in England could be discussed at this pownt )

5. What possible role might pollutants play in altering a mutation rate? What other factors could
affect a mutation rate? .

Is evolution a slow or fast process? Explain your answer.

Why do a few white moths always remain in the population, even though the environment favors the

dark moths?

What is natural selection? What is its role in evolution?

Make a list of all factors important to evolution.

LW

e No

RUN

RUN
EVOLU

EVOLUTION STUDY

WITHIN A LARGE POPULATION OF PEPPER MOTHS, THERE ARE A FEV
INDIVIDUALS WHICH SHOW UP DARKER IN COLOR THAN THE NORMAL
LIGHT COLORED MOTHS BECAUSE OF MUTATIONS.

YOU ARE GOING fO STUDY THIS POPULATION OF PEPPER MOTHS FOR 30
YEARS AND SEE WHAT HAPPENS TO THE NUMBER OF DARK MOTHS WHEN
YOU ALTER ENVIRONMENTAL CONDITIONS.

SELECT A MUTATION RATE VALUE BETWEEN 1 AND 18. THE

HIGHER THE NUMBER, THE HIGHER THE MUTATION RATE IS, AND THUS
THERE ARE MORE DARK MOTHS IN OUR POPULATION.

19

HOW MANY LIGHT COLORED MOTHS ARE THERE IN THE AREA?
SELECT A NUMBER BETVEEN 1000 AND 1000000 265789

YOU HAVE THE POWER TO CHANGE THE ENVIRONMENT.

AT WHAT POINT IN OUR THIRTY YEAR PERIOD DO YOU WANT

TO IMPLEMENT YOUR POWER? SELECT A YEAR FROM 3 THROUGH 10.
15

1S THE ENVIRONMENTAL CHANGE GOING TO FAVOR
LIGHT MOTHS (TYPE 1) OR DARK MOTHS (TYPE 2)72

HOV DO YOU WISH TO SEE THE RESULTS?
1 =TABLE ONLY, 2=GRAPH ONLY, 8=BOTH?0

FOR A MUTATION RATE OF 9
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YEAR DARK MOTHS LIGHT MOTHS
1 0 65789.
2 o 65789 . -
3 o 65789
4 ° 65789.
5 5921 59868.
6 11309 54480,
] 16212 49577,
8 20674 45115,
9 24734 41055
10 28429 37360.
11 31791 33998,
12 34851. 38938
13 37635. 28154
14 40169+ 25620
1s 42475. 23314
16 44573 21216
17 46482 19307
18 48220. 17569
19 49801 . 15988
20 51240. 14549
21 52549, 13240
22 53741 . 12048
23 54825. 18964
24 55812. 9977
25 56710. 9079
26 57527, 8262
27 58271. 7518
28 58948. 6841
29 59564. 6225
30 60124 5665

L=LIGHT MOTHS, D=DARK MOTHS
VALUES GRAPHED AS PERCENTAGE OF POPULATION.

VRO D WD~

[
-

Pt bt Pt bt Gt bt St fmg Bt Bt Dt Pmd Gt Dt fumg b Gt St Dt Ded Dut Pt Gt Bt Pt Pt
©

DO YOU WANT TO RUN THIS PROGRAM AGAIN (1=YES.®=N0)>?0

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E!‘jplhsi;][‘::

GAMGN
GAMGN: Process of Gametogenesis . 36302

A review of the process of gametogenesis, applying it to the concept of
dominant-recessive traits.

OBJECTIVES:

A. To reinforce the meaning of the terms random assortment, meiotic
divisions, monoploid, and diploid.

B. To allow the student to make decisions based upon knowledge gained
in the program, thus causing the students to think.

€. .To review and reinforce both spermatogenesis and oogenesis.

PRELIMINARY PREPARATION:

A. Student

1. Students should be familiar with all phases of meiosis.

2. Genetics should have been introduced so that the student understands
the implications of gene action, dominance and recessiveness,
homologous and non-homologous chromosomes.

3. Programming and machine krowledge. Keep in mind that for this
program the students should be given time to try to determine what
genetic traits are represented by the chromosome designation shown
in the program.

A1A2. B1B2, C1C2, DID2
A1A2, B2B2, C1C2, DID2
A1A1, BIB2, C1C2, DID2
AlA2, B1B2, C1C1, DID2

normal wing - red eye
normal wing - white eye
vestigial wing

lethal gene

red eye B1B2 or B1Bl
white eye B2B2 (recessive)
normal wing A1A2 or A2A2

ATAl (recessive)
caec2
cic2
C1C1 (recessive)

vestigial wing

non lethal gene
Tethal gene carrier
lethal (dies)

B. Materials - none necessary

Continued on following page.

Huntington Project
Polytechnic Institute of Brooklyn
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DISCUSSION:

A. Operational Suggestions

1. Student level - average to above average ability

2. If the student is confused alert him to the fact that chromosomes are letters and the number
following the letter represents genes. Similar letters indicate homologous chromosomes.
(see program) )

3. Read the program ahead of time to make sure your students are familiar with the terms used in
the program,

4. If the students are thrown off the machine see that they review with the teacher the concept of
gametogenesis before continuing with the program.

5. Ideally, students should work individually. If this is not possible, then work in groups of
5 or less. Allow one group at a time at the computer while the remaining groups are engaged
in a related activity.

B. Suggested Follow-up

To maximize the value of this program, it is strongly suggested that the teacher:
1. Elicit from the students:

What are the gene locations for the various genetic traits (eye color, wing normalcy, lethality)?

Which is recessive? Which is dominant? Why is there no chance that the offspring will have the

exact chromosomal composition of the father? o

2. Ask the following gquestions, based on the information given, as lead-ins to discussion or as
a homework assignment.

(a) What is a polar body? How does the formation of polar bodies increase the survival chance
of the egg cell? ’

2b§ How is random assortment responsible for genetic trait variations?

c) Why is it possible for all offspring to have the same traits without variations?

ARTICULATION INTQ NEXT AREA TO BE COVERED:

This program can lead directly into the topic of genetics. A second program, DROS A833-36300, appearing
in the manual, should follow. It demonstrates, with a game, the random recombinations of the chromosomes
in offspring, showing all possible combinations and, if repeated often enough, Mendelian ratios.

RUN

RUN
GAMGN

THE FOLLOWING DIAGRAMS ARE REPRESENTATIONS OF PRIMARY SEX
CELLS. CHROMOSOMES ARE REPRESENTED BY LETTERS.

PRIMARY SPERMATOCYTE PRIMARY OOCYTE
C Al A2 ) ¢ A3 A4 )
¢ ) 4 )
( Bl B2 ¢ B3 B4 )

BY TYPING IN A NUMBER,WHAT IS THE DIPLOID NUMBER OF
CHROMOSOMES FOR THIS ORGANISM?4 ‘

SO YOU SEE THAT Al + A2, FOR EXAMPLE, ARE PAIRS OF HOMOLOGOUS
CHROMOSOMES. IT IS ESSENTIAL THAT AFTER FERTILIZATION., IF THE
DIPLOID CONDITION IS TO BE RETAINED THAT WE HAVE SOME MEANS OF
PLACING ONLY ONE A AND ONE B CHROMOSOME IN THE SPERM AND ONLY
ONE A AND ONE B CHROMOSOME IN THE EGG. THIS INVOLVES MEIOSIS.

LOOK AT THE PRIMARY SPERMATOCYTE ABOVE.
DURING THE FIRST STAGE OF MEIOSIS» THE MALE SEX CELL
SHOULD APPEAR AS IT IS IN ONE OF THE FOLLOWING DIAGRAMS.

| 2 3 4 S
¢ AlAL ) C Al A2 ) ( A Y ¢ Al A2 ) ( )
( A2A2 ) )y ¢ ) ( )y )
¢ B1B1 ) b I ¢ Yy « )y o« )
¢ B2B2 ) <« Bt B2 ) ( B )y« ) ( Bl B2 )
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WHICH DIAGRAM MOST CLOSELY REPRESENTS THIS MEJOTIC STAGE ?1

O«Ke.» NOW WE CAN MOVE ALONG. MEIOTIC DIVISION OCCURS AND

WE GET TWO SECONDARY SPERMATOCYTES FROM EACH PRIMARY
SPERMATOCYTE AND ONE SECONDARY OOCYTE FROM EACH PRIMARY
OOCYTE. EACH SPERMATOCYTE CONTAINS THE FOLLOWING CHROMOSOMES:
Al A2, Bl B2. EACH OOCYTE HAS A3 A4, B3 B4

THE REASON WHY ONLY ONE OOCYTE IS PRODUCED 1S3

1)THE OOCYTE DOES NOT UNDERGO DIVISION.
2)THE OOCYTE DIVIDES AFTER FERTILIZATION.’
3)A POLAR BODY 1S FORMED.

4)THERE 1S AN ERROR IN THE COMPUTER.

WHICH NUMBER WOULD REPRESENT THE CORRECT ANSWER?3

CORRECT . NOW LET'S MOVE TO THE FINAL STAGE IN WHICH
WE WILL END UP WITH 4 MONOPLOID(HAPLOID) SPERM--1)A1Bl
2)A2B2 3)A1B2 4)A2B1 AND ONE OVUM--1)A3B3 OR 2)A4B4
OR 3)A3B4 OR 4)A4B3

WHAT IS THE POSSIBILITY THAT THE OFFSPRING WILL HAVE
THE SAME CHROMOSOMAL COMPOSITION AS THE FATHER?
PRINT ONE OF THE FOLLOWING NUMBERS.
13156 CHANCE 2)NO CHANCE "3)100 CHANCE
4)YOU CAN'T TELL FROM THE INFORMATION GIVEN
72
GOOD THINKING.
1 HOPE YOU HAVE A FAIRLY GOOD IDEA OF SEVERAL PRINCIPLES
INVOLVED, PARTICULARLY RANDOM ASSORTMENT.

NOW LET°'S SEE IF WE CAN USE THESE IDEAS TO DETERMINE WHAT
OCCURS IN A POPULATION. WE WILL USE AS OUR ORGANISM THE FRUIT
FLY» DROSOPHILA, WHICH HAS 8 AS THE DIPLOID NUMBER OF
CHROMOSOMES. THE FOLLOWING WILL REPRESENT CERTAIN CONDITIONS
IN FRUIT FLIES 3

NORMAL WING-RED EYE=AlA2, BiB2, C1C2, D1D2
NORMAL WING-WHITE EYE=AlA2, B2B2, C1C2, D1D2
VESTIGIAL WING=A1A1, B1B2, C1C2, DID2

LETHAL GENE=A1A2, B1B2, CiC1, D1D2

SUPPOSE WE CROSS THE NORMAL RED EYED WITH THE NORMAL

EYED FRUIT FLY. WHAT COULD THE OFFSPRING LOOK LIKE? LOOK AT
THE GENOTYPES CAREFULLY AND SEE IF YOU CAN PICK OUT THE
DIFFERENT GENE COMBINATIONS. THEN MAKE ALL POSSIBLE CROSSES.
AT A LATER DATE, WE WILL SEE HOW I, THE COMPUTER» CAN

SOLVE THIS PROBLEM FOR YOU.

BUT FIRST, TAKE THIS SHEET BACK TO YOUR SEATS AND WORK ON IT.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRI B}JTIED PROGRAM ]E’J‘!L!E;][‘[:

. GENEY
GENETICS SIMULATION 36642

" GENE1 is a simulation of the inheritance of genetic traits demonstrating

the statistical nature of the Mendelian Laws.

GENE1 was developed by the Huntington II Project at the Polytechnic
Institute of Brooklyn under the direction of L. Braun. This work was
partially supported by the National Science Foundation, Grant GW-5883.

The user specifies the dominant and recessive traits to be studied. The
user is then asked to enter the genotypes of the female parent and the
male parent. (the genotype of each parent is entered on 2 separate lines).
After specifying the number of offspring to be studied, the simulation
takes place and a detailed report of the offspring may be generated.

The Huntington Il Project recommends that for use of this program in the
classroom it is necessary to obtain the following publications from
Program Library, Digital Equipment Corporation, Maynard, Massachusetts
01754.

Student Workbook $ .30
Teachers Guide .30
Resource Handbook .50

Huntington Il Project
State University of New York
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RUN

RUN

GENE!

WHAT ARE .THE TWO TRAITS TO BE STUDIED?
DOMINANT TRAIT?BROWN )
RECESSIVE TRAIT?BLUE

LA R L 2]

GENOTYPE OF FEMALE PARENT?BROWN
??BLUE

GENOTYPE OF MALE PARENT?BLUE
??BLE-UE

HOW MANY OFFSPRING DO YQU WANT TO STUDY?25

DETAILED REPORT (YES OR NO)?YES

OFFSPRING NO. ------ GENOTYPE~=--~~-~-
GENE 1 GENE 2
2 2 F R 2 2 R R bR RS R-Roh
i BROWN BLUE
2 BROWN BLUE
3 BROWN BLUE
4 BLUE BLUE
S BROWN BLUE
6 BLUE BLUE
7 BLUE BLUE
8 BLUE BLUE
9 BROWN BLUE
10 BROWN BLUE
11 BROWN BLUE
12 BLUE BLUE
13 BROWN BLUE
14 BROWN BLUE
15 BROWN BLUE
16 BROWN BLUE
17 BROWN BLUE
18 BLUE BLUE
19 BROWN BLUE
20 BROWN BLUE
21 BROWN BLUE
22 BLUE BLUE
23 . BROWN BLUE
24 . BLUE BLUE
25 BROWN BLUE
SERERRSRENESE
GENOTYPE RATIO @8 : 2.125 s 1
PHENOTYPE RATIO 2.125 s 1
BABRRRAANINS

WANT ANOTHER RUN (YES OR NO)?YES
L2 222 ]

GENOTYPE OF FEMALE PARENT?BROWN
??BLUE

GENOTYPE OF MALE PARENT?BROWN
??BLUE"

HOW MANY OFFSPRING DO YOU WANT TO STUDY?15

DETAILED REPORT (YES OR NO)?YES

.

PHENOTYPE

BROWN
BROWN
BROWN
BLUE
BROWN
BLUE
BLUE
BLUE
BROWN
BROWN
BROWN
BLUE
BROWN
BROWN
BROWN
BROWN
BROWN
BLUE
BROWN
BROWN
BROWN
BLUE
BROWN
BLUE
BROWN



OFFSPRING NO.  --=----GENOTYPE---- -~ . FPHENO LYV bp
GENE 1 GENE 22
| BLUE BLUE HL U
2 BL.UF BRO W BROWN
3 BROWN BLUE BKQ wWN
4 BROWN BLUE BROWN
S BROWN BROWN BROWN
[ BROWN BROWN BROWN
7 BLUE BLUE BLUE
8 BLUE BLUE BLUE
9 BROWN : BROWN BROWN
18 BROWN BROWN . BROWN
11 BROWN BROWN BROWN
12 BLUE BROWN BROWN
13 BROWN BROWN BROWN
14 BLUE BLUE BL UE
15 BROWN BLUE BKOWN

KESRKBEPRESES

GENOTYPE RATIO 1 : «833333 I . 666661
PHENOTYPE RATIO 2.75 L
KRRV NIANRY

WANT ANOTHER RUN (YE! UK NO)?.) .

L2 2 X

GENOTYPE OF FEMALL PARENI?BROW

??BLUE

GENOTYPE OF MALE PARFNT?HROWN

??BLUE

HOW MANY OFFSPRING Du VOU WARD 1o 57UDY?1S

DETAILED REPORT (YLES O NU)ZNO
LR E S EE RS RS S

GENOTYPE RATIO 1t 1.6 : .4
PHENOTYPE RATIO 6. b :

HHENANGNNNARA
WANT ANOTHER RUN (YE:5 OK NO)Y NS

DONE

GENET, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E;Jl‘L!E;]['::

GRAZE
GRASSLANDS ECOLOGY SIMULATION 36746

This program deals with the ecology of a grasslands region and allows the
student to vary animal population in order to attain an ecological balance.
The populations of cattle, songbirds, hawks, rodents and grasshoppers are
considered. The user is referred to the supplementary materials that
describe detailed operation of the program in the curriculum material
listed below. ’

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5653 Student Manual

HP 5951-5654 Teacher's Guide

HP 5951-5655 Class;oom Set (30 Student Manuals and 1 Teacher's
Guide

For ordering information of curriculum material, contact:
Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.
Palo Alto, California 94303

FOR INSTRUCTIONAL PURPOSES
Suitable Course(s): General Science, Biology, Environmental Studies

Student Background Required: None (Grades 7-12)

Michael Chester/lrv Brenner
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RUN

WHAT'S YOUR NAME? IRV BRENNER
HOW MANY CATTLE?30@

HOV MANY SONGBIRDS?50@9
HOW MANY HAWKS?S

YEAR CATTLE SONGBIRDS HAWKS RODENTS/ACRE G'HOPPERS/ACRE

B0 300 . 5000 S.0 200 IY-1-I'I]
8.5 288 §273 S.0 386 14528
1.0 276 5691 Se6 478 . 9251
15 2717 5503 6.0 455 i2134
2.0 291 3998 5.7 419 9541
YOUR SCORE IS 60.7
COMPLETE SUMMARY?NO
152 295 4856 12.2 195 9867

HOW MANY CATTLE?#®

DONE

RUN
GRAZE

VHAT'S YOUR NAME? IRV BRENNER
HOW MANY CATTLE?40¢

HOW MANY SONGBIRDS?8800
HOW MANY HAWKS?1@

YEAR CATTLE SONGBIRDS HAWKS RODENTS/ACRE G'HOPPERS/ACRE

8.0 409 8202 10.0 290 19000
8.5 440 7313 9.5 243 11183
1.0 402 6238 192.3 254 10786
. 1e5 421 5379 1.0 252 12884
2.9 435 5538 12.6 225 10615

YOUR SCORE IS 9@.8

COMPLETE SUMMARY?YES

245 420 5275 11.9 210 13183
3.0 429 5493 13.4 211 18247
3.5 431 5796 12.5 212 11959
4.0 392 5334 13.6 184 11008
4.5 383 5472 13.7 286 11810
5.0 396 5788 12.7 201 11164
5.5 386 5417 12.8 184 13996
6.0 377 5363 13.1 174 18133
6.5 409 5283 11.8 200 13472
T2 377 4791 12.1 218 19158
7.5 411 4993 14.4 217 13109
8.0 365 4888 11.8 188 19685
8.5 3o8 4736 11.2 239 13859
9.8 425 5691 12.9 229 9225
9.5 396 5698 12.4 192 14088
1.9 366 5218 12.4 204 11196
18.5 364 $832 13.3 201 13478
11.0 363 51983 12.1 219 12396
11.5 377 5637 14.1 199 14167
12.8 369 4982 11.5 210 9731
12.5 a1l 5265 11.7 282 12752
13.9 381 $234 | 12.3 219 10959
13.5 a3é 4970 15.0 184 14175
14.0 374 5561 12.2 198 10268
14.5 366 $474 12.3 233 12946
15.0 Jé61 3467 13.2 218 9913

HOW MANY CATTLE?@

August 1976 DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

SCIENCE (EDUCATION) (833)

CONTR lBlJTEI) PROGRAM ]E!ME‘L!E;][q::

: HZLIFE
HALF-LIFE SIMULATION 36134

The program simulates the decay of 1000 radioactive nucleii by simulating
the tossing of 1000 20-sided dice. One side of each dice is assumed to
be marked, so that if that side is up after the toss, the nucleus that it
represents is considered.to have decayed. After each toss, those dice
which have decayed are removed from the experiment, since they cannot
decay a second time. Output includes a table of number of toss, number
of decays, number remaining, a graph-of decays as a function of time, a
table of number of toss, number of decays, logarithm of number of decays,
a graph of logarithm of decays as a function of time. and calculation of
decay constant using least squares, plus a calculation of the-percent
error of this calculation.

Answer any questions either Yes or No.

Total execution time if the entire program is run will be about 12
minutes.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Physics, Physical Science, General Science, Chemistry.

Student Background Required: Appropriate to study of radioactive decay
and/or half-life in typical junior or senior high
school.

The program could be used to supplement or replace laboratory experiments
in the courses noted. Teachers may wish to omit the logarithum and decay

constant portions for junior high or for general science classes.

Donald E. Gettinger
Stillwater Senior High School
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RUN

RUN
HALTPE
DO YOU NEED EXPLANATION?NO

IT VILL TAKE ABOUT 3 MINUTES TO TOSS THE DICE
20 PIMES BEFORE ANY FURTHER PRINTING VILL OCCUR.

NO. OF TOSS NO OF DECAYS NO. REMAINING

cocscnocaewn cocovccsscnss T e ]

t 50 952
2 49 901
3 44 - 857
4 43 814
S 40 774
6 37 737
7 36 701
8 36 665
9 33 632
10 29 683
11 29 574
12 28 S46
13 28 518
14 25 493
15 24 469
16 23 446
17 22 424
18 21 403
19 20 383
20 19 364

DECAYS AS A FUNCTION OF TIME (TOSSES)

27 LI B B

SWwWov

@ 2 a 6 8 10 12 14 16 18 20
TIME

NOTEsTIME=® IS TOSS NOe 1, TIME=] IS TOSS NO. 2, ETC.

August 1976
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NUMBER REMAINING AS A FUNCTION OF TIME (TOSSES)

1000
950 =»
900 »
‘850 -
800 ]
750 *
708 *
650 *
689 *
550 *
569 * *
458 = »
488 * x %
3se . 2
300
250
200
158
100
S
2 .
[} 2 4 [ 8 10 12 14 16 18 20
TIME

NOTEsTIME=@ IS TOSS NO. 1, TIME=l IS TOSS NO. 2, ETC.

DO YOU WISH TO HAVE TABLE OF LN OF DECAYS, GRAPH
OF LN DECAYS VS. TIME, AND DECAY CONSTANT?YES
NO. OF TOSS NO« OF DECAYS LN OF NO. OF DECAYS

L N coccsnee crecccvconsroccsccvcan

1 50 3.91202
2 49 3.89182
3 44 378419
4 43 3.7612

5 40 3.68888
6 37 3.610892
7 36 3.58352
8 36 3.5835¢8
9 33 3.49651
10 29 33673

11 29 33673

12 28 3.3322

13 es8 3.3322

14 25 3.21888
1S 24 3.17805
16 23 3.13549
17 22 3.09104
18 21 3.04452
19 20 2.99573
20 19 2.94444

LN OF DECAYS AS A FUNCTION OF TIME (TOSSES)

5

448

4.6

He.4

4.2

4.

Je8 = »

Je6 * x % &

Je4 * % %

Se8 * & % % ¥

3. * % 5 ®
2.8 . . x
2.6

2.4

2.2

2.

1.8

‘.6

1e4

1.2

August 1976
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1l

+800083

«600003

«409803

200003

2.80143E-06

] 2 4 6 8 19 12 14 16 18 2@
TIME

NOTEsTIME=® IS TOSS NO. 1, TIME=]1 IS TOSS NO. 2, ETC.
SLOPE OF THE LINE JUST PLOTTED IS -5.89096E-02

THIS SLOPE 1S THE DECAY CONSTANT

ACCEPTED VALUE FOR THE DECAY CONSTANT 1S -0.85000
PER CENT ERROR IN DECAY CON! TANT IS 1.81913

DONE

August 1976



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

. IONIC
DRILL ON FORMULAS AND CHARGES OF IONS 36260

This program randomly generates a total of 10 ions. The student is given
five seconds to input the formula, and five seconds to input the charge.
If he is too slow, or incorrect, the correct answer is printed. A summary
is given at the end of the drill.

The user is asked to input his name. The program prompts the student to
give the correct answers on formulas and charges.

The value of TO set in line 5 governs the amount of time given to respond,

N in line 30 governs how many ions are stored in the DATA lines, AO controls
how many ions are given as questions, and is set in line 32. Any of these
can be changed by altering the appropriate line. Use the DATA statements
(1ines 88-1010) as a model for adding more ions, if desired.

FOR INSTRUCTIONAL PURPOSES:
Suitable Courses: Chemistry

Student Background Required: Knowledge of ions, their formulas and charges.

Phillip Short
Burnsville Senior High School
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RUN

RUN
IONIC

WHAT IS YOUR NAME?PHILLIP SHORT
IONS AND THEIR CHARGES.

WHAT IS THE FORMULA OF THE NICKEL ION?
N1 .

RIGHT!!

WHAT IS THE CHARGE ON THE NICKEL ION?
2

CORRECT!!

WHAT IS THE FORMULA OF THE CUPROUS ION?
cu

RIGHT!!

WHAT IS THE CHARGE ON THE CUPROUS ION?
!

CORRECT!!

WHAT IS THE FORMULA OF THE MERCUROUS ION?
HG

RIGHT!!

WHAT IS THE CHARGE ON THE MERCUROUS ION?

1
CORRECT!!

WHAT 1S THE FORMULA OF THE BARIUM ION?
BA

RIGHT!!

WHAT 1S THE CHARGE ON THE BARIUM ION?
2

CORRECT! !

WHAT IS THE FORMULA OF THE IODIDE ION?
I

RIGHT!!

WHAT 1S THE CHARGE ON THE IODIDE ION?
-1

CORRECT!!

WHAT IS THE FORMULA OF THE CHROMATE ION?

TOO SLOW!!

THE ANSWER IS CRO4 !!1!!

MAYBE YOU KNOW ITS CHARGE...

WHAT IS THE CHARGE ON THE CHROMATE ION?
-2

CORRECT!!

WHAT IS THE FORMULA OF THE LITHIUM ION?
LI

RIGHT!!

WHAT IS THE CHARGE ON THE LITHIUM I0ON?

1
CORRECT!!

WHAT IS THE FORMULA OF THE CARBONATE ION?
co3

RIGHT!!

WHAT 1S THE CHARGE ON THE CARBONATE ION?
-2

CORRECT! !

WHAT 1S THE FORMULA OF THE -NITRATE ION?
NO .

T00 SLOW!!

THE ANSWER IS NO3 11!

MAYBE YOU-KNOW ITS CHARGE«« .

WHAT IS THE CHARGE ON THE NITRATE ION?
-1

CORRECT!!
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WHAT IS THE FORMULA OF THE MAGNESIUM ION?

MG

RIGHT!!

WHAT IS THE CHARGE ON THE MAGNESIUM ION?

‘§ORRECT!!

eZeZeZefeZefeZfeFefeZ~IeZeZeZeleeZmSeXeSeE-SeSe=SeTeZeZex
PHILLIP SHORT

YOU GOT BOTH PARTS RIGHT FOR 8 IONS.

YOU GOT ONE PART RIGHT FOR 2 IONS.

YOU GOT BOTH PARTS WRONG FOR @ IONS.



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PRQGRAM BASIC

IONICY
DRILL ON FORMULAS OF IONIC COMPOUNDS 36266

This program randomly selects a positive and negative ion, and asks the
user for the chemical formula of the simplest resulting compound.

Conventions used in formula input.

1. If there is more than one molecule of an ion, the number of molecules
of this ion follows the ion's formula. ]

2. Put parenthesis around the formula if the ion is multiatomic and it
occurs more than once in the compound.

3. The cation is given first, then the negative ion. (anion)

4, Give the simplest form of the compound.

i.e. give H402 as HZO'
bgt leave Cu2 C204 as is.

Ten pairs of ions are given. The response time is 15 seconds to input
the name of each compound.

23 common cations and 18 common anions are stored in the data lines at

the end of the program. The cations are given first, the anions last.

The format used is name, formula, charge. If the user adds any more,
change lines 40 and 70 to the appropriate values, and change the dimen-
sions of matrices A and C, if necessary. To add more multiatomic cations,
add the line(s) after 400 that read the same as 400 except they have the
formula of the added multiatomic cation(s) in the quotes. To add multia-
tomic anions which have only two letters (like OH) add lines after 530
paralleling the construction of 530. If a user wants the question to

give the formula of the ions, change the A$ and C$ in line 700 to B$ and
D$. Line 30 controls how many problems are given. To vary the time given
to respond, change line 710 to ENTER n, Z, G$, where n is an integer

- between 1 and 255.

For INSTRUCTIONAL PURPOSES
. Suitable Courses: Chemistry

“Student Background Required: Memorization of ion names, formulas, charges,

and of how to combine them to get compounds.

Phillip Short .
Burnsville Senior High School
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RUN

RUN
IONICI

IONIC BONDS

WHAT IS THE COMPOUND FORMED FROM SODIUM AND HYDROXIDE . . !
NAOH

THAT IS CORRECT... VERY GOOD!!!!!

YOU HAVE ANSWERED 1 CORRECTLY OQUT OF 1 .

WHAT IS THE COMPOUND FORMED FROM LITHIUM AND PERMANGANATE .

TOO SLOW!!! THE ANSWER IS LIMNO4.
YOU HAVE ANSWERED 1 CORRECTLY OUT OF 2 .

WHAT IS THE COMPOUND FORMED FROM MERCURIC AND PHOSPHATE .

HG
TOO SLOW!!! THE ANSWER 1S HG3(PO4>2.
YOU HAVE ANSWERED 1 CORRECTLY OUT OF 3 .

WHAT IS THE COMPOUND FORMED FROM CALCIUM AND IODIDE .
CAl 4

NO THE ANSWER 1S CAI2.

YOU HAVE ANSWERED 1 CORRECTLY OUT OF 4 .

WHAT IS THE COMPOUND FORMED FROM HYDROGEN AND CHLORIDE .
HOCL

NO THE ANSWER IS HCL.

YOU HAVE ANSWERED 1 CORRECTLY OUT CF 5 .

WHAT IS THE COMPOUND FORMED FROM STANNOUS AND DICHROMATE .
STCH2 :
NO THE ANSWER IS SNCR207.

YOU HAVE ANSWERED 1 CORRECTLY OUT OF 6 .

WHAT IS THE COMPOUND FORMED FROM CHROMOUS AND FLUORIDE .

CRFLO3
NO THE ANSWER IS CRF2.
YOU HAVE ANSWERED 1 CORRECTLY OUT OF 7 .

WHAT IS THE COMPOUND FORMED FROM MERCUROUS AND NITRATE .

HGN@ 3
NO THE ANSWER IS HGNO3.
YOU HAVE ANSWERED 1 CORRECTLY OUT OF 8 . AGCH3CO00
THAT IS CORRECT... VERY GOOD!!!!1
YOU HAVE ANSWERED 2 CORRECTLY OUT o
WHAT IS THE COMPQUND FORMED FROM LEAD AND CARBONATE .
PB(C02)2
NO THE ANSWER IS FBCO3.
, ) ) . YOU WERE WRONG 6 TIMES.
YOU HAVE ANSWERED 1 CORRECTLY QUT OF 9 YOU WERE TOO SLOW 2 TIMES.
DONF

WHAT IS THE COMPOUND FORMED FROM SILVER AND ACETATE .



SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM BASIC

' ISOMER
TITLE: DRILL ON NAMING ALKANES 36261
DESCRIPTION: This program generates names of up to ten alkanes randomly, and prints

out representations of them on the teletype, then names them. The
number of alkanes (of lengths up to ten carbons in the main chain) is
controllable (via input), as is the total number of carbons in the
alkyl side chains (by altering a line). In a given run there are no
duplications.

INSTRUCTIONS: The only input required is the number of hydrocarbons to be printed.

One file, (IS0-1), is required. It should have a length of about 512
words, or eight records on the HP 20008, This file serves as a temporary
storage for strings used in naming the alkanes. If the name of the

first two alkanes are 2,3-dimethylpentane and 3,4-dimethyl-5,6-diethyl-
4,5-dibutyldecane respectively the strings stored in the file will be
"2,3-DIMETHYLPENTANE", "3,4-DIMETHYL", "5,6-DIETHYL", "-4,5-DIBUTYLDECANEN".

SPECIAL - v
CONSIDERATIONS: The length of the larges number of carbon atoms in all the side chains

may be altered by changing line 9 to 9 LET MO=n, where n is this number.
This is just an upper limit, not a lower, and the actual number is
limited also by the number (randomly-generated) of carbons in the main
chain.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Organic Chemistry

Student Background Required: Knowledge of how to name simple alkanes
(with side chains). This program is written with the intention that
the student run.the program and take the output back to his desk. He
conceals the answers from his view, and names the chemicals, checking
his answers when he is done.

ACKNOWLEDGEMENTS: Phillip Short
Burnsville Senior High Schoo]
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RUN

RUN
1SOMER

ALKANES WITH .SIMPLE ALKYL SIDECHAINS

HOW MANY HYDROCARBONS DO YOU WANT PRINTED?S

« 2)
c
]
c c
1] *
cccccec
[ N A A |
c-c-C-C~C-C-C-C
Tt Y
cccccece
t ot
ccC
« 3
ccec
t vt
ccccec
t t ot t
¢c-c-c~-C-C-C-C
< 4)
c
*
c..

9
a<-a-a
a-~a-a-a=-0
A~a~a=a-a=a-a
a~a-a-a

2,2-DIMETHYLBUTANE

2,2,4.5, 6, 6574 7-0CTAMETHYL~3, 3, 4-TRIETHYL-5-PROPYLOCTANE
206'DIHETHYLf3:405‘T$IETHYLHEPTANE

2,2,5,6,7, T-HEXAMETHYL -3, 3, 5~ TRIETHYL=-4, 4-DI PROPYLOCTANE

2,2, 3-TRIMETHYLBUTANE

2000 2 o oo o o o ol ok o o e o o o e e e o o o o e e R R R R R R Rk Ok Rk ok

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E‘M‘!L!E;][‘[:

. KINERV
KINERV: Review of Kinematics ’ 36315

Questions are asked concerning the motion of a ball thrown vertically
upwards at various velocities. Neglectina air resistance, the student
is to determine such quantities as 1) maximum obtainable height;
2) time of flight; and 3) the height reached at different times.

OBJECTIVES:

To develop and review basic skills in solving projectile motion probliems.

PREL IMINARY PREPARATION:

A. Student - previous classroom instruction and a working knowledge of
algebra.

é. Materials - none

DISCUSSION:

The student is presented with various problems concernina the motion of
the ball. In each case, the initial velocity vo of the ball is given.
There are five basic questions asked:

Determine maximum height reached;

Find the height after t seconds;

Find the velocity when the ball is at height h;
Determine the time of flight; and

Find the velocity after t seconds.

e wWwhN) —
e v v e e

The quantities V_, h, and t are randomly determined for each question
asked and the coPrect answers are given following the student response.

The program is designed to serve as a review of typical motion problems
discussed in class and to aid in overcoming student "uncertainty" in
the solution of numerical problems.

The program may be modified to cover other areas of review by entering
new questions in place of those presently offered (see listing).

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN
KINERV

~--~-REVIEW OF KINEMATICS---
A BALL 1S THROWN STRAIGHT UP AT VARIOUS VELOCITIES.
AIR FRICTION 1S NEGLIGIBLE. THE UPWARD DIRECTION IS TAKEN
AS POSITIVE, AND THE DOWNWARD DIRECTION AS NEGATIVE.
THE LOCAL ACCELERATION DUE TO GRAVITY IS -i@ METERS /SECOND /SEC
ALL VALUES ARE IN M.K.S, METRIC UNITS.

FOR VARIOQUS THROWING SPEEDS, YOU MUST ANSWER CERTAIN
QUESTIONS ABOUT THE BALL IN FLIGHT.

1 « THE UPWARD THROWING SPEED IS 15 METERS /SECOND.
WHAT IS THE VELOCITY AFTER 1.9 SECONDS OF FLIGHT?-4
YOU'RE CORRECT WITHIN 5 PERCENT. THE CORRECT ANSWER 1S -4 .
2 « THE UPWARD THROWING SPEEDN 'S 3§ METERS /SECOND .

HOW HIGH ABOVE THE GROUND WILL T!. HALL G0O?28
YOU*RE OFF MORE THAN S PERCENT. THE CORRECT ANSWER 1S 72.2

3 « THE UPWARD THROWING SPEED IS 3@ METERS/SECOND.
HOW LONG WILL IT TAKE THE BALL TO RETURN TO THE GROUND?6 .0
YOU'RE CORRECT WITHIN 5 PERCENT. THE CORRECT ANSWER IS 6 .

4 « THE UPWARD THROWING SPEED IS 22 METERS/SECOND.

WHAT IS THE VELOCITY WHEN IT REACHES A HEIGHT OF 12.2

METERS ABOVE THE GROUND ?16

YOU'RE CORRECT WITHIN S PERCENT. THE CORRECT ANSWER IS 15.4919

) « THE UPWARD THROWING SPEED IS 17 METERS /SECOND .
WHAT 1S THE VELOCITY AFTER 2.2 SECONDS OF FLIGHT?-4
YOU*RE OFF MORE THAN 5 PERCENT. THE CORRECT ANSWER 1S -5.

OUT OF 5 QUESTIONS, YOU GOT 3 RIGHT.
DON'T YOU KNOW ANYTHING ABOUT THROWING THINGS UP?2?
WANT TO TRY ANOTHER S PROBLEMS (1=YES, @=N0) : 70

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E;N‘!L!E;]['[:

KINET
KINET: Kinetic Reaction 36309

‘| A class room presentation designed to calculate equilibrium concentrations

and graph the progress (concentration vs. time) from initiation to
equilibrium for the general reaction A= P.

OBJECTIVES:

A. An undérstanding of Equilibrium

B. vThe significance of the magnitude of the Equilibrium constant.

C. The relationship of the rate constant to-the point of equilibrium,

PRELIMINARY PREPARATION:

A. Student

1. The distinction between initial and equilibrium concentration
should be made very clear. :

2. The meaning of the terms "Rate constant" and "Equilibrium
constant". .

B. Materials - none

DISCUSSION:

To insure the success of this program in a teaching situation, the teacher
should run the program prior to its use in the classroom. This is necessary
to insure that the choice of constants illustrates the point to be made

and the amount of classroom time be kept to a minimum.

By varying the equilibrium constant it is possible to move the point of
equilibrium on the concentration axis, and show the relative concentrations
of product and reactant as a function of the value of the equilibrium
constant.

The effect of different rate constants on the time it takes to attain
equilibrium can also be shown. The point at which the two curves approach
a straight line is the point of equilibrium (if the two curves intersect

a dot is used as the point).

In this program, time is plotted in ten equal steps from initiation of
the reaction to equilibrium. The time to attain equilibrium is different
depending on the constant used. It should be pointed out that while the
point of equilibrium on the graph may appear to be at the same spot, the
units of time are changing, thus the point on the graph is different.

Huntington Project -
Polytechnic Institute of Brooklyn
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RUN

RUN.
KINET

FOR THE EQUILIBRIUM PROBLEMS YOU ARE ABOUT TO DO, THE
DATA MAY BE PRESENTED IN THE FOLLOWING MANNER$
C(INDICATE YOUR CHOICE BY NUMBER)

CHOICE 1 = TABLE OF DATA

CHOICE 2 = GRAPH OF DATA

CHOICE 3 = TABLE AND GRAPH OF DATA
CHOICE 4 = END PROGRAM

WHAT 1S YOUR CHOICE?3

LET F. = THE FORWARD RATE CONSTANT

LET K = THE EQUILIBRIUM CONSTANT FOR THE REACTION A =P
TYPE IN THE CONSTANTS F AND K IN THAT ORDER.

75,1 i’

EREREERRR SRR RN AR ARR KK
LET Al = ORIGINAL CONCENTRATION ! A

LET A = PERCENT CONCENTRATION OF A (A/Al1*100)
LET P = PERCENT CONCENTRATION OF P (P/Alx*100)

TIME A P
e 100 )

.85 80.3265 19.61735
.1 68.394 31.606

.15 61.1565 38.8435
.2 56.7668 43.2332
.25 541043 45.8958
.3 52.4893 47.51087
.35 51.5099 48.4901
.4 50.9158 49.0842
.45 58.5555 . 49.4445
.5 50.3369 49.6631

PERCENT CONCENTRATION OF A(*) AND P(+)

[} 25 5@ 75 100
TIME [emocconn- [oemeenn=- (e R LR LR
"] 1+ ®
«@5 I + *
ol 1 + -
«15 I : + *
2 I + *
«25 I + *
«3 1 +
«35 1 + *
o4 1 .
045 I .
5 1 .

WHAT IS YOQUR CHOICE?2

LET F = THE FORWARD RATE CONSTANT
LET K = THE EQUILIBRIUM CONSTANT FOR THE REACTION A =P
TYPE IN THE CONSTANTS F AND K IN THAT ORDER.

75,001

AERR R RR AR R Rk R Rk
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PERCENT CONCENTRATION OF A(%) AND P(+)

] 25 S0 75 100
TIME l]escecceccn]cecncncnccn]emcccccac]eccccanee]
] I+ . *
«05 I + »
ol 1 + *
15 ) S 4 *
2 1 + *
«25 1+ *
«3 1 + *
«35 1 + *
o4 I+ *
«45 I+ *
.5 1+ *

WHAT 1S YOUR CHOICE?®
YOUR CHOICE MUST BE A NUMBER BETWEEN 1 AND 4, TRY AGAIN.

WHAT 15 YOUR CHOICE?4

DONE



TITLE:

" DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

SCIENCE (EDUCATION) (833)

CONTRI BLITEiD PF%O(;RI\M ]E;M‘;L!E;][‘::

LANDIN
COMPUTER-AUGMENTED PHYSICS TOPICS (NEWTON) 3667¢C

This program, written by a high school student at Project Solo, calculates
the stopping distance for a simulated aircraft landing on an airfield or
aircraft carrier. Two types of output are available:

1. A listing of landing distances for progressively large-aircraft
mass and landing speed.

2. A single calculation for one value each of mass and speed.

The program asks the user to choose the type ‘of output (see above).
If option 1 has been chosen, the user enters:

a. Landing speeds - smallest value, greatest value, step size
b. Mass - smallest value, greatest value, step size
c. Runwa} - length and width

continued on following page

This program daccompanies the Project Solo Module "Computer-Augmented
Physics Topics" of the Hewlett Packard Curriculum Series.

This program is a sample answer to a student problem presented in Computer-
Augmented Physics Topics, a Physics module from the Project Solo Series.

Information on actual aircraft (lines 500-590) may need to be updated from
time to time, and as desired by the teacher.

FOR INSTRUCTIONAL PURPOSES
Suitable Courses: Physics

Student Background Required: Newtonian laws of motion {concurrent)

This is a sample solution to a problem for the student. It may pe desired
to provide access to this program only after the student has attacked the
problem in his or her own way.

The curriculum material listed below is available for classroom implemen-
tation of this program.

HP 5951-5648 Computer-Augmented Physics Topics (student text)

HP 5951-5649 Computer-Augmented Physics Topics (problem solutions)

HP 5951-5650 Computer-Augmented Physics Topics (classroom set - 30
’ student books and 1 problem solutions)

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

- 1629 Channing Ave.
Palo Alto, California 94303

Project Solo
University of Pittsburgh
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Instructions - continued

d. Braking strength of the retaining barrier

e. A value determining the accuracy (roundoff) of the calculations.
If option 2 has been chosen, the user enters:

a. Mass'and landing speed (one value for each)

followed by c., d., and e. as given above.

The program contains information on the range of mass and landing speed in representative civilian
aircraft, which the student can request.

RUN

PLEASE USE THE METRIC SYSTEM THROUGHOUT.

WOULD YOU LIKE SOME ACTUAL FIGURES FOR

AIRCRAFT CARRIERS (2=NO, !=YES)?

71

ON AN AIRCRAFT CARRIER, THE RUNOUT DISTANCE 1S
ABOUT 38S METERS. )

THE MASS AND LANDING SPEED OF REAL AIRPLANES RANGE
FROM ABOUT 419 XG AND 72.5 KM/HR FOR THE BOWERS
FLY BABY 1-4, TO ABOUT 157,588 KG AND 23@ KM/HR FOR
THE LONG-RANGE RUSSIAN AIRLINER, ILYUSHIN [1-62.
THE MASS OF THE BOEING 747-21 1S ABOUT 238,815 KG.

DO YOU WANT A LISTING WITH PROGRESSIVELY LARGER
MASS AND SPEED (@=NO, |=YES)?
?1
INPUT THE SMALLEST AND GREATEST VALUE OF THE LANDING
SPEEDS AND THE STEP SIZE IN KM/HR.
188,240.,48
NOW, DO THE SAME FOR THE AIRPLANE'S MASS IN KG.
7403,44002,40883
INPUT THE RUNOQUT DISTANCE AND THE RUNWAY WIDTH
IN METERS.
110808,288
INPUT THE BRAKING STRENGTH (NEGATIVE) IN NEVWTONS.
?7-5008
MY CALCULATIONS ARE ACCURATE TO THE NEAREST N METERS.
INPUT A VALUE FOR N.
710 ’ .
438 KG
8@ KM/HR
LANDING DISTANCE = 7¢ M
128 KM/HR
LANDING DISTANCE = 130
168 KXM/HR
LANDING DISTANCE = 148
208 KM/HR
LANDING DISTANCE = 170
240 KM/HR
LANDING DISTANCE = 218

X X X

X

8328 XG

88 KM/HR

LANDING DISTANCE = 108 M
1280 KM/HR

LANDING DISTANCE = 1358
168 KM/HR

LANDING DISTANCE = 202
200 KM/HR

LANDING DISTANCE = 260
249 KM/HR

LANDING DISTANCE = 330

1200 KG

-1 KM/HR

LANDING DISTANCE = 128
128 KM/HR

LANDING DISTANCE = 182
168 KM/HR .

LANDING DISTANCE = 2352
208 KXM/HR

LANDING DISTANCE = 332
243 KM/HR

LANDING DISTANCE = 43¢

x X X X X

X X X X

August 1976



1628

2032

2400

2832

3202

3600

4000

THE PLANE COULD NOT BE STOPPED IN 1300

44020

KG
82 KM/HR
LANDING
128 KM/HR
LANDING
168 KM/HR
LANDING
238 KM/HR
LANDING
2408 KM/HR
LANDING

KG
8@ KM/HR
" LANDING
120 KM/HR
LANDING
168 KM/HR
LANDING
233 KM/HR
LANDING
248 KM/HR
LANDING

KG
- (7] KM/HR
LANDING
123 KM/HR
LANDING
168 KM/HR
LANDING
283 KM/HR
LANDING
248 KM/HR
LANDING

KG
83 KM/HR
LANDING
128 KM/HR
LANDING
163 KM/HR
LANDING
228 KM/HR
LANDING
248 KM/HR
LANDING

KG
80 KM/HR
LANDING
120 KM/HR
LANDING
168 KM/HR
LANDING
203 KM/HR
LANDING
249 KM/HR
LANDING

KG
82 KM/HR
LANDING
128 KM/HR
LANDING
160 . KM/HR
LANDING
20@ KM/HR
LANDING
248 KM/HR
LANDING

KG
8a KM/HR
LANDING
1286 KM/HR
LANDING
168 KM/HR
LANDING
208 KM/HR
LANDING
24¢ KM/HR

KG

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE
DISTANCE
DISTANCE

DISTANCE

DISTANCE
DISTANCE

DISTANCE

=

=

148
218
3eae
406@

5232

150
2482
353
473

622

173
272
392
549

712

192
303
448
620

802

208
338
488
672

896

219
358
520
730
988

230
388

578

DISTANCE = 808

M

METERS.

LANDIN, Page 3
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8@ KM/HR

LANDING DISTANCE = 243 M
123 KM/HR

LANDING DISTANCE = 4@3 M
168 KM/HR .

LANDING DISTANCE = 610 M
208 KM/HR

LANDING DISTANCE = 862 M
243 KM/HR

THE PLANE COULD NOT BE STOPPED IN 1828 METERS .
WELL, I°'M FINALLY FINISHED NOW. GOODBYE !

DONE

RUN
LANDIN

PLEASE USE THE METRIC SYSTEM THROUGHOUT.
WOULD YOU LIKE SOME ACTUAL FIGURES FOR
AIRCRAFT CARRIERS (3=NO, 1=YES)?

79

DO YOU WANT A LISTING WITH PROGRESSIVELY LARGER

MASS AND SPEED (3=NO, l=YES)?

70

INPUT THE MASS IN KG, AND THE LANDING SPEED IN KM/HR.
?7157588,239

INPUT THE RUNOUT DISTANCE AND THE RUNWAY WIDTH

IN METERS.

?71080.,250

INPUT THE BRAKING STRENGTH (NEGATIVE) IN NEWTONS.
?7-5000

MY CALCULATIONS ARE ACCURATE TO THE NEAREST N METERS.
INPUT A VALUE FOR N.

710

THE PLANE COULD NOT BE STOPPED IN @09 METERS .
LIKE TO TRY AGAIN, WITH DIFFERENT VALUES (@=NO, 1=YES)
?1

INPUT THE MASS IN KG, AND THE LANDING SPEED IN KM/HR.
?1575@0.,238

INPUT THE RUNOUT DISTANCE AND THE RUNWAY WIDTH

IN METERS.

?7583.,250

INPUT THE BRAKING STRENGTH (NEGATIVE) IN NEWTONS.
?7-10208 .

MY CALCULATIONS ARE ACCURATE TO THE NEAREST N METERS.
INPUT A VALUE FOR N.

752

THE PLANE COULD NOT BE STOPPED IN 7582 METERS .
LIKE TO TRY AGAIN, WITH DIFFERENT VALUES (@=NO, l=YES)
71

INPUT THE MASS IN KG, AND THE LANDING SPEED IN KM/HR.
71500009,238

INPUT THE RUNOUT DISTANCE AND THE RUNWAY WIDTH

IN METERS.

75823.,2082

INPUT THE BRAKING STRENGTH (NEGATIVE) IN NEWTONS.
7-189029

MY CALCULATIONS ARE ACCURATE TO THE NEAREST N METERS.
INPUT A VALUE FOR N.

7189

THE PLANE WAS SUCCESSFULLY STOPPED.

ITS LANDING DISTANCE WAS 18832 M

LIKE TO TRY AGAIN, WITH DIFFERENT VALUES (2=NO, 1=YES)
70 .

DONE .



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

SCIENCE (EDUCATION) (833)

CONTRIBUTED PROGRAM ]E;J‘!L!E;][‘::

LENSES
SOLVES LENS PROBLEMS 36630

The focal length, object distance, image distance, image size, or
object size, may be calculated if sufficient information is entered
by the student.

OBJECTIVES:

A. To solve for focal length of a lens from laboratory data.

B. To check image position and size from lab data.

C. To solve lens problems,

PRELIMINARY PREPARATION:

A. Student - Data from a lens experiment.
B. Materials - None
DISCUSSION:

If this program is used in conjunction with a lens laboratory, the
student may check his calculations of focal length.

He may also check his image size and position from known object
size and position.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

LENses

THIS PROGRAM MAY BE USED TO SOLVE LENS PROBLEMS.

IN THE ORDER GIVEN ENTER THE VALUES FOR THE FOLLOWING:
FOCAL LENGTH, OBJECT DISTANCE, IMAGE DISTANCE, OBJECT
SIZE, IMAGE SIZE. INPUT @ (ZERO) FOR UNKNOWN VALUES.
EVERY TIME THE COMPUTER ASKS 'READY?', ENTER 1 IF YOU HAVE
MORE PROBLEMS TO DO, OR @ TO END THE PROGRAM.

s+s READY ?1
WHAT ARE YOUR VALUES FOR F, P, 9, 0, 1?1,2,3,4,5

YOUR Q@ 1S NOT CORRECT FOR THE F AND P YOU HAVE ENTERED
NOTE CHANGED @. THE PERCENT ERROR ON YOUR @ 1S:

58 ° PERCENT.
YOUR [ IS NOT CORRECT FOR THE O YOU HAVE ENTERED
NOTE CHANGED 1. THE PERCENT ERROR ON YOUR 1 1IS:

25 PERCENT.

F= | pP= 2 9= 2 0= 4 1= a

s+x* READY ?1

WHAT ARE YOUR VALUES FOR F, P, €, 0, 1?1,2,2.04,4,3.9

YOUR @ IS CORRECT TO WITHIN 2. 2
NOTE CORRECTED @.
YOUR I IS CORRECT TO WITHIN 2.5 2

NOTE CORRECTED !.
F= | P= 2 Q= 2 0= 4 I= 4

ssx READY ?1

WHAT ARE YOUR VALUES FOR F, P, 8, 0, [1?8,5,8,4,4

YOUR I IS NOT CORRECT FOR THE O YOU HAVE ENTERED

NOTE CHANGED 1. THE PERCENT ERROR ON YOUR I IS:
37.5 PERCENT.

F= 3.07692 P= S 6= 8 0= 4 I= 6.4

ss* READY ?]
WHAT ARE YOUR VALUES FOR F» P, @, 0, 1?46,53,0,34,32

YOUR I IS NOT CORRECT FOR THE O YOU HAVE ENTERED
NOTE CHANGED 1. THE PERCENT ERROR ON YOUR I 1S3
85.6777 PERCENT.

F= 46 P= 53 9= 348.286 0= 34 Is 223.429

*** READY ?1
WHAT ARE YOUR VALUES FOR F, P, 0, 0, 174857,2,6,0,0

YOUR @ IS NOT CORRECT FOR THE F AND P YOU HAVE ENTERED
NOTE CHANGED Q. THE PERCENT ERROR ON YOUR @ IS:
399.876 PERCENT.

F= 4857 P= 2 9=-2.000882

ssx READY 70
DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

CONTRIBUTED PROGRAM BASIC

: LOCKEY
LOCK & KEY MODEL OF ENZYME ACTION ’ 36624

This exercise allows the user to conduct a simulated experiment in com-
petitive inhibition of the enzyme acetylcholinesterase.

The goal in this experiment is to determine which inhibitor chemical is
most effective. In the computer simulation you can control: (1) amount
of acetylocholine, (2) type of inhibitor chemical, and (3) amount of
inhibitor.

Before running the program, the user should map out the experimental
design and enter it on a Computer Input Sheet. Output may be in either
table or graph form. The table prints out the amount of acetylchline
remaining at the end of each tenth of a minute and the total acetic
acid produced up to that time. The graph yields a plot of the amount
of acetic acid produced versus the time (in tenths of a minute) since
the onset of the reaction, with the amount of acetic acid produced (in
millimoles) printed next to the appropriate point.

The Huntington Il Project recommends that for use of this program in
the classroom it is necessary to obtain the following publications from
Program Library, Digital Equipment Corporation, Maynard, Massachusetts
01754,

Student Workbook $ .30
Teachers Guide .30
Resource Handbook .50

Huntington Il Project
State University of New York
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"RUN

RUN
LOCKEY

LOCKEY- A COMPETITIVE INHIBITION STUDY OF THE ENZYME
ACETYLCHOLINESTERASE FEATURING THE LOCK AND KEY HYPOTHESIS

DO YOU WISH INSTRUCTIONS? (l=YES, @=N0)?1

YOU ARE CONDUCTING AN INVESTIGATION OF THE ENZYME
ACETYLCHOLINESTERASE. FROM THE NAME YOU CAN TELL
THAT THIS ENZYME WORKS ON THE CHEMICAL ACETYLCHOLINE.
IT BREAKS ACETYLCHOLINE INTO ACETIC ACID AND CHOLINE.

WE WANT TO iNVESTIGATE WHICH INHIBITOR IS THE MOST
EFFECTIVE IN SLOWING THE NORMAL ACTION OF THE ENZYME.
THIS WILL GIVE US VALUABLE INFORMATION ON ITS ACTION.

THE CODE FOR THE INHIBITORS IS:

1= AMMONIUM

2= DIMETHYLAMINE BE SURE TO CONSULT

3= METHYLAMINE THE IMPORTANT STRUCTURAL
4= PROSTIGMINE FORMULAE LISTED IN THE
5= TRIMETHYLAMINE INFORMATION PACKET

@= NO INHIBITOR

IN THIS STUDY YOU CAN CONTROL:
THE AMQUNT OF ACETYLCHOLINE
THE TYPE OF INHIBITOR
AND THE AMOUNT OF INHIBITOR

BY COMPARING THE STRUCTURE OF ACETYLCHOLINE WITH
THE STRUCTURE OF THE FIVE INHIBITORS YOU SHOULD
BE ABLE TO MAKE A HYPOTHESIS AS TO WHICH OF THE
FIVE INHIBITORS WILL BE THE MOST EFFECTIVE

REMEMBER: INCLUDE YQOUR KNOWLEDGE COF THE
LOCK AND KEY MODEL OF ENZYME ACTION.

EEEEERBAEREKEE B AR KK R KRR R LA KR FERNERR KRR A KSR AR KBRS TR R R K NEK S

AMOUNT OF ACETYLCHOLINE - FROM @ TO 3 MILLIMOLES?2
TYPE OF INHIBITOR - USE CODE FROM @ TO 57@
DATA FORMAT: 1=TABLE., 2=GRAPH TYPE NUMBER OF CHOICE?!

MINUTES ACETYLCHOLINE TOTAL ACETIC
ELAPSED REMAINING ACID PRODUCED
2 2 2

ol 1.72 .28

.2 1.43 57

«3 1.15 «85

4 .88 l.12

«5 - 61 1.39

6 -36 1.64

7 .14 1.86

.8 .02 1.98

.9 a 2

THE REACTION HAS RUN TO COMPLETION

CONCENTRATION OF INHIBITIOR REMAINING: '@ MILLIMOLES
ANOTHER EXPERIMENT? (l=YES, @=N0)?1l
KO K K K o o R R KKK R KOk K K K K KK K
AMOUNT OF ACETYLCHOLINE - FROM @ TO 3 MILLIMOLES?2

TYPE OF INHIBITOR - USE CODE FROM 3 TO 5?1

AMOUNT OF INHIBITOR IN MILLIMOLES?100
DATA FORMAT: 1=TABLE., 2=GRAPH?!



MINUTES ACETYLCHOLINE TOTAL ACETIC
ELAPSED REMAINING AC1D PRODUCED
] 2 [*]

ol 1.72 .28

.2 1.44 «56

3 1.16 84

.4 .88 1.12

.S 62 1.38

.6 «37 1.63

7 .16 .84

.8 .33 1.97

9 [*] 2

THE REACTION HAS RUN TO COMPLETION
CONCENTRATION OF INHIBITIOR REMAINING: 188 MILLIMOLES
ANOTHER EXPERIMENT? (1=YES, @=N0)?1
BEREREE R AR AR R R RN R AR R R AR R R AR KRR R R R KRR R R KRR RN K

AMOUNT OF ACETYLCHOLINE - FROM @ TO 3 MILLIMOLES?2
TYPE OF INHIBITOR - USE CODE FROM @ TO S?2

AMOUNT OF INHIBITOR IN MILLIMOLES?!08

DATA FORMAT: 1=TABLE, 2=GRAPH?2

MIN. MILLIMOLES ACETIC ACID PRODUCED
2 ! 2
Jeooelocsoolooenloeooeleseeloaeelooeelenceleceelenasl

-] I= 8

*
.
[\
w
*
.
&
o
*
.
o
®
*
.
o]
L

* .89
* 1.27
* l.44
* | .58
* .71
] 1 * 1.8
1.1 * 1.87
1.2 * ].92
1.3 * | .95
1.4 * |.97
15 * ].98
1.6 x | .99
1.7 1 * 2
THE REACTION HAS RUN TO COMPLETION

.
w
R R R S S R =

=t St =t e bt e

CONCENTRATION OF INHIBITIOR REMAINING: 16@ MILLIMOLES
ANOTHER EXPERIMENT? (1=YES, 8a=N0)>?1
L e T e e T Ty

AMOUNT OF ACETYLCHOLINE - FROM @ TO 3 MILLIMOLES?2
TYPE OF INHIBITOR - USE CODE FROM @ TO 5?3

AMOUNT. OF INHIBITOR IN MILLIMOLES?180
DATA FORMAT: I=TABLE., 2=GRAPH?2

MIN. MILLIMOLES ACETIC ACID PRODUCED
) : 1 » 2
x....l....l'.’.l.‘..x'...I....I‘."l.."x'...l.."l

e 1+ @

*

27
* .54
* .81
* 1.07
* 1.32
* |.55
* 1.75

x .9

* 1.98
1 1 * 2
THE REACTION HAS RUN TO COMPLETION

.
wn
S 2t P Pt bt Pt Pt d e
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CONCENTRATION OF INHIBITIOR REMAINING: 108 MILLIMOLES
ANOTHER EXPERIMENT? (1=YES, @=N0)>?1!

B ROK KK R K KRR K R R R R KOK R OR K KK KR R KR K K KRR K ROR KK ROk K R KR
AMOUNT OF ACETYLCHOLINE - FROM @ TO 3 MILLIMOLES?2

TYPE OF INHIBITOR - USE CODE FROM & TO 574

AMOUNT OF INHIBITOR IN MILLIMOLES?12@
DATA FORMAT: 1=TABLE, 2=GRAPH?2

MIN. MILLIMOLES ACETIC ACID PRODUCED
2 ! 2
Teeoeeloeeeloooelocoelovecsloeeeloeeeloecealoceeloceel

2 I= 2

ol I 2

2 1= 2

3 I* @

o4 1+ 0

S I .01

6 I*x .01

.7 Ix .01

«8 I* .81

.9 I* .31

! I= @31

1.1 I*x .01

1.2 I« .01

1.3 1= .31

1e4 1= .01

1.5 I*x .82

1.6 I1x .02

1.7 1= .02

1.8 1« .02

1.9 I1* .32

2 1= .02
DO YOU WANT TO CONTINUE THE ASSAY? (l1=YES, @=N0)?8

CONCENTRATION OF INHIBITIOR REMAINING: 188 MILLIMOLES
ANOTHER EXPERIMENT? (l=YES, @=N0)?1

BEEERRR KKK KRR KRR R R R R KRR KRR AR KRR R KRN KRRk KKK
AMOUNT OF ACETYLCHOLINE - FROM 3 TO 3 MILLIMOLES?2

TYPE OF INHIBITOR - USE CODE FROM 2 TO 57?5

AMOUNT OF INHIBITOR IN MILLIMOLES?12@
DATA FORMAT: |=TABLE, 2=GRAPH?2



MIN. MILLIMOLES ACETIC ACID PRODUCED
Qe 1 ) 2
Teoseelooeolovoelocealosoolococleceelocesloncoleceel
a I 2 '
ol I= .11
2 1 .21
* .31
* o4
* .49
* .58
* .66
* «74
* 82
I * .89
* .96
* 1.03
* ].09
* 1.15
* 1.21
* 1.26
* 1.31
* 1.36
* 14
I ’ * 1.45
YOU WANT TO CONTINUE THE ASSAY? (l1=YES, B8=N0)>?1
1 * 1.48
* ].52
* 1.56
*x |.59
* 1.62
* 1.65
* 1.67
* 1.7
* 1l.72
1 * 1.74
YO