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CLASSIFICATION CODE CATEGORY

(Not all categories have programs. Please refer to the INDEX

to HP BASIC Program Library for available programs in HP BASIC)
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100  DATA HANDLING (VOLUME |)

191

102
183
104
185
106
187
|88
189
e
112
114

200 TESTING, DEBUGGING AND PROGRAMMING AIDS (VOLUMEL)

oA
a2
201
204
2ns
296
297
2aR
209
210
211

212
213
214
215
216
217
21R
219

EDITING

INFORMATION STORAGE AND RETRIEVAL
TAALE HANDLING
CHARACTER/SYMBOL MANIPULATION
CODE/RADIX CONVERSION
DUPLICATION

SORTING AND MERGING

DATA HANDLING UTILITIES

MEDIA CONVERSION

FILE MANAGEMENT

SPECIAL FORMAT DATA TRANSFER

‘PLOT ROUTINES IN WP BASIC

TRAC ING

INSTRUMENT TEST

DISC/DRUM EQUIPMENT TEST
MAGNETIC TAPE EQUIPMENT TEST
GRAPHIC EQUIPMENT TEST

MEMORY SEARCH AND DISPLAY
DUMP INR

CNRE STNRAGRE TEST

CEVTRAL PROCESSING UNIT TFRST
RREAK PNINTS

DERUGGING AIDS

PROGRAMMING A DS

PAPER TAPE EQUIPMENT TEST
PUNCH CARD EQUIPMENT TEST
PRINTER ENUIPMENT TEST

A/D - D/A EQUIPMENT TEST
TELECOMMUNICATIONS EQUIPMENT TEST
SPFCIAL DEVICE EQUIPMENT TEST
DATA ACOHIISITINN SYSTEMS TEST

300 MATH AND NUMERICAL ANALYSIS (VOLUME 11)

m

n2
373
JAa
s
nes
e
a9
Jie
31

312
313
314
31s
316
317
JtR
319

MATHEMATICS, GENERAL
EXTENDEN-PREC[SINON ARITHMETIC
COMPLEX ARITHMETIC

BCD/ASCI1 ARITHMETIC

RONLEAN ALGERRA

FUNCTIONS, COMPUTATION OF
INTERPOLATION/EXTRAPOLATION
CURVE FITTING

NUMERICAL INTEGRATION
POLYNOMIALS AND POLYNOMIAL EQUATIONS
MATRIX OPERATIONS

EIGENVALIES AND EIGENVECTORS
SYSTEMS OF LINEAR ENUATIONS
SYSTEMS OF NON-LINEAR EQUATINNS
INTEGRAL TRANSFNRMS

NUMERICAL DIFFERENTIATINN
ORDINARY DIFFERENTIAL EQUATINNS
PARTIAL DIFFERENTIAL EQUATIONS

400 PROBABILITY AND STATISTICS (VOLUME I)

4an |
ap
LN
an g
aas
ane
an7
4A%
ans
a1a
at i
a2
413

500 SCIENTIFIC AND ENGINEERING APPLICATIONS

50

S5A2
5A3
Sha

UNTVARIATE AND MULTIVARIATE PARAMETRIC STATISTICS

TIME SERIES aNALYSIS

DISCRIMINANT ANALYSIS

REGRESSION ANALYSIS

RANDOM NUMBER GENERATNRS
PROBABILITY DISTRIRUTION SAMPL ING
NON-PARAMETRIC STATISTICS
STATISTICS, GENERAL

CORRELATION ANALYSIS

ANALYSIS NF VARJFANCE AND COVARTANCE
FACTNR ANALYSIS

SCALING

RENERAL PRORARILITY

SOCIAL AND REMAVINRAL SCIENCES
GFNPHYSICS

GENLNOGY

NCEANNGRAPHY

{VOLUME 1)

700

800

900

SAS  PHYSICS

5A4  MEDICAL SCIFNCES

SA7 CHEMISTRY

SAR  RIOLOGY

SA9  ASTRONNMY AND CFLESTIAL NAVIGATION
S5tA  PETROLEUM ENGINEERING
S11 HYDRAULIC ENGINEERING
S12 NUCLEAR ENGINEERING

513 FELECTRICAL ENGINEERING
S14 MECHANICAL ENGINEERING
SIS CIVIL ENGINEERING

S16 CHEMICAL ENGINEERING

517 AERONAUTICAL ENGINEERING
SIR  STRUCTURAL FNGINEERING
519 SYSTEM THENRY

MANAGEMENT SCIENCES AND OPERATIONS RESEARCH (VOLUME [11}]

6”2 PERT

~13  CRITICAL PATH ANALYSIS

6A4a OPTIMIZATINN PROGRAMS

6AS LINEAR PROGRAMMING

6A6 DISCRETE SYSTEMS SIMULATION
6@7 CONTINUOUS SYSTEMS SIMULATION
6AR  FORECASTING TECHNIQUES

610 DYNAMIC PROGRAMMING

BUSINESS AND MANUFACTURING APPLICATIONS (VOLUME Ilt)

791 JOR RFPNRTING

772  NUALITY ASSURANCE PERFORMANCE ANALYSIS
783  QUALITY ASSURANCE TESTING
74 NUMERTICAL CONTROL

@S  RILL OF MATERIALS

796 PAYROLL ACCOUNTING

737  WORK-IN-PROCESS CONTROL

138 INVENTODRY ANALYSIS

79 ACCOUNTS PAYAALE

712 SALES FORECASTING

71§  ACCOUNTS RECEIVARLE

712 FINANCTAL ANALYSIS

713 INVESTMENT ANALYSIS

714 ECONOMIC ANALYSIS

716 BUDGETING PRNGRAMS

717 BUSINESS INFORMATION SYSTEMS
T1R  RAUSINESS SERVICES

EDUCATION (VOLUME V)

801 MATHEMATICS (EDUCATION)

81@ PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)
829 ENGINEERING (EDUCATION)

83@ ECONOMICS (EDUCATION)

833 SCIENCE (EDUCATION)
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879 ENGLISH (EDUCATION)
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872 READING (EDUCATION)
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885 EDUCATIONAL ADMINISTRATION
89@ VOCATIONAL (EDUCATION)

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 makes 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 (800) 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 collectwely, 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 lerary
(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)

* HP 36000-10005 HP BASIC Contributed Software

(900) (GAMES)

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



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 D00
36212, Option D0OO
36213, Option D00
36214, Option DOO
36638, Option D00

(Classroom Set) 5951-56655
CASE1 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.

JO00C m.gn Spesa
Program Fustures 20008 20008 2000C 20008 20004
Mas mum Prog sm
Suce 4100 Woren | 5100 Words | 10000 Woras | 4180 Wards 10000 ~orih
Meximum Numoer
" E 8 ] 16 ‘. "
Manimum Numper
o+ Recorasibiie 178 "8 12781 . [y
Maaimum Numosr
of WorayRecors L L] 26 28 6
P ogrammatie
Funcnom
TIME x x x x
ENTER x x x
common x x x
CHaIN: Cran Name | Chan SName [ Chain SNeme Chaie $hame
Statement Na Staterer 1 Na
x x x x
PRINT USING .
IMACES x x
(L1
ASSIGN x
AESTAATABLE
anp 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 Poéket 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
CADA1l
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
TWOQUES
voLsoL
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 AXIS 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 Pl

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 ROQOOT

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
36249
36205
36333
36620
36262

36663
36662
36674
36159

362717
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
36602
36130
36339
36133




VOLUME IV
CONTENTS (Continued)

810 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)

TITLE ORDER NO.

NAME
BRAIN BRAIN SIMULATOR PROGRAM 36219
CcOoBOL HP COBOL SIMULATOR 36845
HPASMB HP ASSEMBLER PACKAGE 36886
P-TUA PILOT TUTORIAL 36758
P-TUB PILOT TUTORIAL 36775
P-TUC PILOT TUTORIAL 36877
PILOTE PILOT 73 AUTHOR LANGUAGE FOR HP 2@08E 36637
PILOTF PILOT 73 AUTHOR LANGUAGE FOR THE HP 2080F 36756
SNOBOL SNOBOL3 COMPILER FOR HP 2009C 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 - TuT2S
820 ENGINEERING (EDUCATION)
AC-1 COMPUTER AIDED PRACTICE IN EE AC ANALYSIS 36152
COMPLX CAI IN ALGEBRA OF COMPLEX NUMBERS 36153
DVDRS CAlI IN VOLTAGE AND CURRENT DIVIDERS 36156
EXPNTL CAl IN SIMPLE EXPONENTIAL FUNCTIONS OF 36148
TIME
INDMTR ANALYSIS OF A BALANCED POLYPHASE 36154
INDUCTION MOTOR
JACOBI1 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 FI1SCAL 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
CHEMI 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
IONICI
ISOMER
KINERV
KINET
LANDIN
LENSES
LOCKEY
MALAR
MASSD
MEMBR
MKS1
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
uspoP
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
362617
36615
36308
36301

36302
36642
36746
36134
36260
36266
36261

36315
36309
36670
36630
36624
36797
36310
36611
36671

36613
36616
36316
36304
36303
36121
36826

36646
36759
36779
363085
36317
36318
366117
36359
36639
36844
36311

36631

36319
366172

36669
36351

36320
36321

36184

36641
36618
36802
36322
36323
36326
36327
36324




VOLUME 1V
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850 FINE ARTS (EDUCATION)

NAME TITLE ORDER NO.
KEYSIG  GIVES MAJOR SCALES 36258
MUSIC2  TRIAD SOLVING PROGRAM 362176
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 36338
ELECT CAMPAIGN STRATEGY AND ELECTIONS 36798
POLICY  STUDENTS FORMULATE NATIONAL POLICY 36649
POLSYS  SIMULATION OF CITY COUNCIL 366490
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
CASEI CASES IN COMPUTER AND MODEL ASSISTED 36798
MARKETING: 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 COMPETI TION 36619
MRKSIM  MARKETING SIMULATION 36199
SETUPC  MANAGEMENT SIMULATION GAME FOR THE 2008C 36289
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885 EDUCATIONAL ADMINISTRATION

NAME

ATTEND
AVERG1
BASKET
COLREG
FREQ
GMARKS
GPAC
GRADE
I1TEMI
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
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CONTENTS

801 MATHEMATICS (EDUCATION)

August 1976

NAME TITLE

ALGIE :BASIC ALGEBRA DRILL

AREA :COMPUTER-AUGMENTED CALCULUS TOPICS

BASE :BASE CONVERTER

BISQAR: SQUARING BINOMIALS

CADA11:COMPUTER ASSISTED ARITHMETIC DRILL

CRVLEN:COMPUTES LENGTH OF ANY CURVE

CVAREA: AREA UNDER CURVE

CXSYSStSOLVING SYSTEMS OF COMPLEX LINEAR
EQUATIONS

DERSIN: COMPUTER-AUGMENTED CALCULUS TOPICS

DERTIV: COMPUTER~-AUGMENTED CALCULUS TOPICS

DESCAL:DESK CALCULATOR SUBROUTINE

DIFFEQ:CAI IN SOLUTION OF LINEAR FIRST-CRDER
DIFFERENTIAL EQUATIONS

DIMIS tX-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

LIMSINSLIMIT OF (SIN X)/X

LINES 3: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 TWO0 VARIABLES

RATIO t$SOLVES PROPORTIONS

ROOTS2: QUADRATIC EQUATION SOLVER

SAT s TRIGONOMETRIC SOLUTIONS OF TRIANGLES

SETS 3UNION AND INTERSECTION OF SETS

SIPRAC: PRACTICE WITH SIGNED NUMBERS

SLOPE $FINDS DERIVATIVES

SQRT 11 FINDS 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

TVQUESsMATHEMATICAL GAME OF TWENTY QUESTIONS

VOLSOL:VOLUME OF SOLID OF REVOLUTION

WKSHT 3:GENERATES MATH WORKSHEETS

PROGRAM
NUMBER

36351A
36668A
36796A
36240A
36205A
36333A
36620A
36262A

36663A
36662A
366 T4A
36159A

362717A
36129A
36253A
36664A
36265A
36665A
36666A
36667A
36622A
36700A

36251B
36623A
36239A
36335A

1

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

36237A
366028
36132A
36339A
36133A
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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) 80
- PROGRAM
NAME TITLE NUMBER
CIRFLW:CIRCULAR FLOV MODEL 366324
GMCR@1:FISCAL POLICY GAME 36519A
GMCR@5: ECONOMIC POLICY GAME 36s21A
STABIL:FEDERAL GOVERNMENT STABILIZATION POLICY 36888-18023
USECON: TESTING ECONOMIC HYPOTHESES 36388-18031

833 SCIENCE (EDUCATION)

ALERA :PROPAGATION OF ERROR 36603B
ATOM :DERIVES THE ELECTRONIC CONFIGURATION 36705Aa
OF ANY ELEMENT
ATWT :CALCULATES ATOMIC WEIGHT 36613A
AVOGA :AVOGADRA'S NUMBER 36614A
BFIELD:MAGNETIC FIELD PICTURE 36312A
BOHR :ENERGY LEVEL DIAGRAM 36313A
BOLA :NUCLEAR PHYSICS GAME 36879A
CALORI:CALORIMETRY EXPERIMENT 36314A
CHARG :MILLIKAN'S OIL-DROP EXPERIMENT 36621A
CHEM :SELF-CORRECTING CHEMISTRY TEST 36295B
CHEM1 :CAI IN CHEMISTRY 36878B
CLIMAT:CLIMATE TEACHING PROGRAM 36760A
CLOUDS: CLOUD FORMATION 36325A
CONVRT: TEMPERATURE SCALE CONVERSION 36685A
DECAY1:RADIOACTIVE DECAY GAME 36306A
DECAY2:NUCLEAR DECAY 36307A
DRAGON: SOLAR ECLIPSE SIMULATION 36785A
DROS :GENETIC CHARACTERISTICS 36300A
EFIELD:ELECTRIC FIELD STRENGTH 36629A
EINDIS:EINSTEIN DISTORTIONS 36716A
ELMENT:DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS 36267A
EMPIR :CALCULATES EMPIRICAL FORMULAS 36615A
EQUIL1:EQUILIBRIUM SYSTEMS 36308A
EVOLU :NATURAL SELECTION EXPERIMENT 36301A
GAMGN :PROCESS OF GAMETOGENESIS 36302A
GRAZE :GRASSLANDS ECOLOGY SIMULATION 36746A
IONIC :DRILL ON FORMULAS AND CHARGES OF IONS 36260A
IONICLl:DRILL ON FORMULAS OF IONIC COMPOUNDS 36266A
ISOMER:DRILL ON NAMING ALKANES 36261A
KINERV:REVIEW OF KINEMATICS 36315A
KINET :KINETIC REACTION 36309A
LANDIN:COMPUTER-AUGMENTED PHYSICS TOPICS 36670A
LENSES:SOLVES LENS ,PROBLEMS 36630A
LOCKEY:LOCK AND KEY MODEL OF ENZYME ACTION 36624A
MALAR :MALARIA ERADICATION PROGRAM 36797A
MASSD :MASS DEFECT 36310A
MEMBR :DIFFUSION EXPERIMENT 36611A
MKS1 :COMPUTER-AUGMENTED PHYSICS TOPICS 36671A
MKS2 :COMPUTER-AUGMENTED PHYSICS TOPICS 36673A
MOLAR :ACID-BASE TITRATION 36616A
NEWTNZ : NEWTON'S 2ND LAW 36316A
NZYM2 :ENZYME REACTION RATE 36304A

August 1976
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833 SCIENCE (EDUCATION) Continued

PROGRAM
NAME TITLE NUMBER
NZYMC :ENZYMATIC REACTION RATES 36303A
ORBIT :INTEGRATES EQUATIONS OF MOTION 36121A
ORG1l :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:O0PTICAL 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 POPULATIQN PROJECTION 36802A
VFIELD:POTENTIAL FIELD PICTURE 36322A
VLOCTY : INSTANTANEOUS VELOCITY 36323A
WATER1 :WATER BUDGET PROBLEM CHECK 36326A
WATER2:WATER BUDGET 363272
WAVES :SUM OF TWO WAVES 36324B
MCMAN :CARDIOVASCULAR SIMULATION 36888-18002
850 FINE ARTS (EDUCATION)
KEYSIG:GIVES MAJOR SCALES 36258A
MUSIC :TYELYVE TONE COMPOSITION PROGRAM 36888-18028
MUSIC2: TRIAD SOLVING PROGRAM 36276A
MUSICS:FINDS DOMINANT SEVENTHS 36259A

August 1976
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860 SOCIAL SCIENCE (EDUCATION)

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 366492
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
SYNTAX FOR SPANISH 11

36175A

880 BUSINESS (EDUCATION)

August 1976

ATG :COMPUTER ORIENTED ACCOUNTING -
INTERACTIVE VERSION

36888-18032

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

GSPMG :STANFORD PORTFOLIO MANAGEMENT GAME 36502A

LABOR :LABOR/MANAGEMENT BARGAINING 36233A
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NAME

TITLE

ATTEND:ABSENTEE LISTING
AVERG1:AVERAGES AND CURVES GRADES

FREQ
GRADE

ITEM1
STAT

:BAR GRAPHS OF GRADES :
:TEST GRADE FOR NUMBER OF QUESTIONS

MISSED

:NUMBER FREQUENCIES
:STATISTICAL ANALYSIS OF LAB DATA

PROGRAM
NUMBER

36202A
36340B
36341A
36342A

363432
36344A




HEWLETT-PACKARD SOFTWARE CENTER
DOCUMENTATION FORM FOR CONTRIBUTED BASIC PROGRAMS

TITLE

PROGRAM NAME CLASSIFICATION CODE [:l]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 Terminai 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?

Pleass briefly describe the course, and topics within the courss.



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) (801)

CONTRIBUTED PROGRAM BASIC

. 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 15 COMPLETE., HOLD THE
CTRL KEY DOWN, HIT THE LETTER C, AND RETURN. .

A SESSION LASTS UNTIL YOU GET 20 CORRECT ANSWERS.

ALL ANSVERS ARE POSITIVE OR NEGATIVE INTEGERS.

WHAT'S YOUR NAME?BILL JAROSZ

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

2 FOR PROBLEMS OF THE FORMt 3X+S5=20

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

4 FOR PROBLEMS OF THE FORM: 2(X-3)+4(X-7)==]0
VHICH DO YOU WANT?4

DO YOU WANT TO TIME YOURSELF (1=aYES,0=NO)?1
HOW MANY SECONDS PER ANSWER?30

2(Y=9)+43(Y=-7)= =44 Y=-]
1(J=4)+3(J+1)= 35 J=9
1(Z-6)-4(2Z+3)m 6 i=-8
1(C+1)=-3(C+6)= -9 C=-4
J(Z-6)+5(Z~1)= 9 imy
6(X+4)+8(X~9)= 22 X=4
SORRY, TIME'S UP. LET'S TRY ANOTHER PROBLEM.
9(C+4)+8(C+4)= 02 C=2
3(2=-3)-2(2Z~1)= -}10 Z=-3
1(B=9)+]1(B=2)= 1 B=6
1€J=T7)+4(J+]1)= ~ )8 J=-3
8(K-1)+7(K~-1)=~-105 K=-6

YOU'RE HALF WAY THROUGH NOW.

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)= -175 =7

2(J=T)+T7(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

8(C+2)-7(C+7)= -42 C=75

YOUR ANSWER 1S 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
4(U+2)-2U+S)= 16 U=9
T(X+5) =6 (X+6)m 7 X=8
S(W=3)+9(W~6)=-18] W=-8
2(B+1)-1(B+7)= -4 B=-)

YOUR ANSWER IS WRONG. TRY IT AGAIN. 1}
THAT'S RIGHT.

YbU ONLY NEED ONE MORE CORRECT ANSVER.

TCZ+]1)+9(Z+9)= 232 i=9

BILL JAROSZ
YOU TRIED 25 PROBLEMS.
19 VERE CORRECT ON THE FIRST TRY.
| WAS CORRECT ON THE SECOND TRY.
| VAS NOT ANSVERED CORRECTLY ON EITHKER TRY.
YOU GAVE YQURSELF 30 SECONDS TO ANSWER EACH QUESTION.
YOU RAN QUT OF TIME 4 TINMES.
YOUR TOTAL TIME VAS 9 MINUTES AND 45 SECONDS.

DONE



" TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;MI!L!E;][‘::

: 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 = AX” + 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
Cupertino, 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 ]E‘J‘!LEE;][‘::

. 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 Tike the number converted. The computer will then print the number
in the new base.

g;ﬁs'ﬁ:l'emnous: It will not work in any base higher than base 10.

ACKNOWLEDGEMENTS: Peter Katz .
Ravenswood High School



RUN

RUN
BASE

THIS PROGRAM 1S 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?1@
ENTER DESIRED BASE?8

THE NUMBER 256 IN BASE 8 IS 400
ENTER THE NUMBER?64

ENTER ITS BASE?10
ENTER DESIRED BASE?2

THE NUMBER 64 IN BASE 2 1S 1.08000E+26

ENTER THE NUMBER?4909
ENTER ITS BASE?8
ENTER DESIRED BASE?10

THE NUMBER 400 IN BASE 10 1S 256
ENTER THE NUMBER?1.00800E+06

ENTER ITS BASE?2

ENTER DESIRED BASE?1@

THE NUMBER 1.00008E+06 IN BASE 19 1S
ENTER THE NUMBER?10,249

EXTRA INPUT - WARNING ONLY

ENTER 1TS BASE?1@
ENTER DESIRED BASE?6

THE NUMBER 10 IN BASE 6 IS 14
ENTER THE NUMBER? 10249

ENTER ITS BASE?10
ENTER DESIRED BASE?é

64

THE NUMBER 10249 IN BASE 6 1S 11524).

ENTER THE NUMBER?11524]
ENTER ITS BASE?6
ENTER DESIRED BASE?10

THE NUMBER 11524l. IN BASE 10 IS 18249

ENTER THE NUMBER?
DONE

BASE, Paye 2



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

C()ﬁlT'RI BLJTEED "R‘)(;RAAAA:lai‘glisiil['::

: BISQAR
SQUARING BINOMIALS 36240

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 1ist.
The time taken for his response to all five is printed out.

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

FOR INSTRUCTIONAL PURPOSES

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 %dea of getting the correct middle term and the fact that (a+b)
al+b?, The time factor provides for a good deal of competition among
students.

Michael Bolduan
Clackamas High School
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RUN

RUN
B1SQAR

SQUARING BINOMIALS cccesece

DO YOU WANT DIRECTIUNS7YEES~~S

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

NOMIAL OF 'THE FORM PsXt2 + QX + R. WHEN I ASK FOKR YOUR

ANSVER, 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 D1D.

NO. 1 H : -

WHAT IS THE SQUARE OF 3 =X + |

79,6,1 )

NO. 2 3

WHAT IS THE SQUARE OF ~-18 X + 1

2100,-20851 '

NO. 3 B

WHAT 1S5 THE SQUARE OF 18 X + 2

2100,48,4

NO. { ]

WHAT 1S THE SQUARE OF 5 X ¢+ 1

225,5,1

NO. S H

WHAT IS THE SQUARE OF -9 X ¢+ =9

781,162,81 B h

YOU GOT 4 our or S CORRECT. YOU MISSED THE FOLLOWING:

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 10d4%. 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~-CADALI
RUN"

CADALI

DONE
GET-CADALP
RUN’
CADAILP

THIS PROGRAM 1S A CAI-DRILL IN INTEGER ARITHMETIC. TO
STOP PRACTICE BEFORE COMPLETE, HOLD CTRL KEY DOWN "AND
DEPRESS THE LETTER C, THEN RETURN. A PERMANENT SUMMARY
OF THIS WORK CAN BE OBTAINED THROUGH MR. JONES.
STUDENT #73 v -
OPERATION I=ADDITION, ETC.
22 -
CORRECT PROBLEMS?18

LARGEST MINUEND?25

24 - 23 =714

YOUR ANSWER 1S WRONG, TRY IT AGAINe.

71
THAT 1S BETTER. TRY THIS PROBLEM.
15 - 1@ 275 h
17 - 16 =71
23 < 11 =712
12 -1 =?5
10 -7 =73

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

18 - 14 =74

24 - 17 =77

8 -2 =76
YOU NEED TO GET ONE MORE PROBLEM CORRECT TO FINISH
YOUR VWORK.

25 - 22 =73

THIS STUDENT HAS ATTEMPTED 1l PROOBLENMS -
10 WERE CORRECT ON THE FIRST TRY. -
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?JOHN DOE

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

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

DONE

GET-CADAM
RUN"’
CADAIM

| =UPDATE RECORD OF STUDENT, 2=0PEN STUDENT RECORD. 3=ERASE
STUDENT RECORD, 4=PRINT ONE STUDENT RECORD. S=sPRINT ALL
STUDENT RECORDS.

72 . .
STUDENT NUMBER IS I STUDENT NAME IS?JACK SMITH
.DO YOU WISH FURTHER MAINTANENCE?YES :

71

STUDENT # 74

A a

August 1976



OPERATION . ATTEMPTED 1 ST TRY
ADD. a 2
SUB. [} [*]
MULT. ] "}
DIV. "’ ) @

HOW SHOULD THE FILE READ
216,10+5,1+,0,0,08,0,08:0,0,0,5,1,1,3
DO YOU WISH FURTHER MAINTANENCE?YES
74

WHAT IS STUDENT #7?

774

A "}

OPERAT 10N ATTEMPTED 1 ST TRY

ADD. 6 "]
sSuBY
MULT.
DIvV."”

(LR .
- ® -

DO YOU WISH FURTHER MAINTANENCE?NO

DONE

2 ND TRY

aEse®

2 ND TRY

—-_R_awn

CADA1I, Page 3

INCORRECT

INCORRECT

WS-



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 1limits, 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 @ 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 STOPS3
(TYPE THE °*RETURN®' KEY AFTER EACH LINE INCLUDING °‘RUN®)

1 GO TO 200
300 DEF FNY(X)®meeee (YOUR FUNCTION OF X)eeosoo
RUN

FOR EXAMPLE, TO USE THE FUNCTION 2#X13+3#Xr2-2%X+3
YOU WOULD TYPE:

1 GO TO 200
300 DEF FNY(X)=2#X13+38X12-2%X+3
RUN

YOU MIGHT TRY THAT AS YOUR FIRST RUN.

DONE
1 GO TO 208
300 DEF FNY(X)=2%Xt3+38X12-24X+3
RUN
CRVLEN

WHAT ARE THE ABSCISSAS OF THE END POINTS OF THE INTERVAL
WHOSE LENGTH YOU WANT (SMALLER ONE FIRSTtP,Q)?-1,6
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NUMBER OF SUM OF
SUBINTERVALS SECANT LENGTHS X CHANGE IN LENGTH

1 525.047 NO PREVIOUS VALUE
2 525.158 -B2125

4 529.652 855745

8 531.017 «257691

16 531.964 «178364

32 532.017 9.82135E-83

64 532.042 4e72664E-03

128 532.049 1+28485E-03

256 532.05 2¢D6491E-04

kxkkh
WOULD YOU LIKE TO TRY NEW END POINTS (1-YES, ©-N0O)>?0
TO TRY ANOTHER FUNCTION, RETYPE LINE 300, AND °*RUN‘.

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

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

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)
IT Rectangles (starting with f(a+h) as height)
IIT 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.

INSTRUCUONSZ ‘ 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’:::g?)
y

Starting with
f(a) as height

a b
Inscribed Rectangular Approximation

Continued on following page.

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

y = f(x)

Y ) ,//’,,f—

1]
- '/ Starting with
/ f(a + h) as height

b
Circumscribed Rectangular Approximation

DISCUSSION:

This program mey 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 /(.—_--\
4

ys=f

h
A— x
a °

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 (INITIAL HEIGHT OF F(X))

Il 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)=e«eo(YOUR FUNCTION OF X)eoo
RUN

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

1 GO TO 280
308 DEF FNY(X)=X13
RUN '

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

DONE

! GOTO 290. .

380 DEF FNY(X)=Xt3
RUN

CVAREA

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

NUMBER OF 1. SUM OF 11. SumM OF Il1I. SUM OF IV. SUM OF
SUBINTERVALS RECTANGLES RECTANGLES TRAPEZOIDS PARABOLAS
.2 c 753.187 5248.69 3000.94 2499.75

4 1501.17 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 2642.19 2501.71 2499.75
64 2430. 2570.48 2500.24 2499.75

NOTE THAT SIMPSON'S RULE (1V) CONVERGES FASTEST.

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

TO USE 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

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=Vj,..AX=Vg where A 1s an m by

n matrix with complex coefficients of the form a1j+1*(b1jf+1/(c1jf)). where the
3ij, bjj» and cy4 are real numbers, and f is a real number that can be varied
by” the gser. Thg Vj are m-dimensional vectors, with complex components of the
form vy +I*w1j 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 )1,by7C17421200190805 0+ 8y by aCy Vg aWyy o ovy oty
8902 DATA @571b511C711827:Dp91Copn+ -85 s 4ConaVpy Mgy e o Vpg sy

89xx DATA aml'bml'cm]’amz’me'cmZ"‘'amn'bmn’cmn’vml’"m"'vms'"ms

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.

I 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 1ine 10.

Phil11p 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 = 150559
-+177335 + 2.16664E-02 *J ARG = 3.02002 MOD = .178654

A d R R L AR 2 222 2 2 I e T R Pty

DONE

8900 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 FREGUENCIES WOULD YOU LIKE THE SYSTEMS SOLVED FOR?

s 7?1
3 7999

FREQUENCY = 1

VECTOR 1 OF NULL SPACE.

-.942809 +-.235792 *J ARG = 3.38657
.235792 ) *J ARG = 9

VECTOR 2 OF NULL SPACE.

-.235701 + .942809 *J ARG = 1.81577
) +-.235702 *J ARG = 4.71239

SOLUTIONS

SYSTEM # 1

-5+55554E-02 +-e111011 *J ARG = 4.24874 MOD = .12422¢
-«333333 +-.388889 *J ARG = 4.88376 MOD = .512197

SYSTEM # 2 IS INCONSISTENT.

ttt‘.t‘t‘ﬁt*t‘t“‘tl.‘tt‘#‘t“t“““t.t"tt““““tt‘**‘t‘t“#‘

DONE

CXSYSS, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;&E‘L!E;][‘::

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
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RUN

RUN
DERSIN

PROGRAM TO ESTIMATE THE DERIVATIVE OF
SIN(X) FOR ANY VALUE OF X.

WHAT IS X?-1

X = -1 SIN(X) = -.841471
H (SIN(X+H)-SIN(X))/H
.l .58l44l

-l «497364
21 «544488

=21 «536396
«321 «542733

~«331 «542218
«2021 «538826

-.23001 54121

WHAT IS X?@

X = 2 SIN(X) = @

H (SIN(X+H)-SIN(X))/H
el «998334

-1 «998334
.31 «999983

-.21 «999983
201 1

-.031! l
-232021 1.

-.2081 1.

WHAT 1S X?1

X = 1 SIN(X) = .B4la7l

H (SIN(X+H)-SINCX))/H
ol «497364
-l «58144l

$21 536284
-.01 544488

<221 «542218
-+321 «542733

-33321 .540018
-.2221 538826

WHAT 1S X?
DONE

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E‘d“L!Ei][‘::

) . 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: FElem. 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

ACKNOWLEDGEMENTS: Project Solo
University of Pittsburgh

August 1976
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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
VARIABLE X, PROVIDED THE FUNCTION HAS A DERIVATIVE
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= 415 =els @1, =e81, 201, -.001,
«ARA1, AND ~-.0001.

WHAT IS X?@

M APPROXIMATION TO F'(X)
ol 1.05171
-l «951624
Al 1.20501
-0t «995028
<A1 1.0004
-.001 «999212
0091 «998974
-.0001 1.00017
X = 8 Y = 1

WHAT IS X?1

H APPROXIMATION TO F'(X)
ol 2.8588B4
-1 2.58678
31 2.73194
-.01 2.78472
.A31 2.7194
-.001 2.71782
«P00a1 2.71232
-.A001 2.71797
x = Y = 2.71828
WHAT 1S X?
DONE

August 1976



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E’N‘!L!E;][‘::

DERTIV
COMPUTER-AUGMENTED CALCULUS TOPICS 36662

This prdgram computes a set of approximations to the derivative of a sup-
plied function, for an input value of X, the independent variable.

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.

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

Project Solo
University of Pittsburgh
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RUN

338 LET Y=EXP(X)

RUN
DERTIV

THIS PROGRAM WILL COMPUTE A SET OF APPROXIMATIONS

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

FOKk EACH X YOU WILL GET AS OQUTPUT THE VALUES OF X
AND F(X), AS WELL AS A SET OF APPROXIMATIONS TO
F*O(X) FOR H= 1y =¢ls @1, =-.01, .81, -.001,
3031, AND -.4001. .

WHAT IS X?0

H ’ APPROXIMATION TO F*(X)
.1 1.85171
-1 .951624
.01 1.80501
-.81 .995a28
Yy 1.0004
-.001 .999212
0001 .998974
-.0001 1.00817
X = @ Y = 1
WHAT 1S X?1
H APPROXIMATION TO F*(X)
.1 2.85884
-1 2.58678
.01 2.73194
-.21 2.70472
LY 2.7194
-.001 2.71792
2001 2.7132
-.7001 2.71797
x = 1 Y = 2.71828
WHAT 1S 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.

c) 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 Hewiett 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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Suppose your program contains an interaction like:

100
110
120

PRINT “"GIVE ME YOUR ANSWER"
INPUT A
(program continues here)

You could modify this interaction as follows:

100
110 INPUT A
112 IF A#9000 THEN 120
114 GOSUB 9000
116 GO TO 100
120 (program continues here)
NOTE: 9000 is used as the "flag" in line 112.
instead.
d) DESCAL uses the following variables:

PRINT "GIVE ME YOUR ANSWER, OR’ TYPE 9000 FOR DESCAL."

Numeric: 20, 21, 22
Subscripted: none

String: Xx$(3), Z$(60)

Any number which is unlike the true answer may be used

(Dimensions specified in line 9001)

You should avoid using any of these variable names anywhere else in your program.

Wwhen these four modifications have been completed, type

NOTE:

APPEND- DESCAL
RUN

Function

Exit

Clear

Exchange

Addition
Subtraction
Multiplication
Division

Power

Hypotenuse of a right triangie
Reciprocal

Negative
Exponentiation
Logarithm (natural)
Square root

Sine

Cosine

Tangent

Arctangent

Radians to degrees

Degrees to radians

To select a function, type the abbreviation of the function.

Functions available

Abbreviation
EXT
CLR
EXC
ADD
SUB
MUL
DIV
POW
HYP
RCP
NEG
EXP
LOG
SQR
SIN
cos
TAN
ATN
RTD
DTR

In the Result column above, "=" means "is replaced by".

71 is the "1st number," and also accumulates the answer.

22 is the "2nd number."

Augustl976

Result

(return]
21=22=0

71072
21=721+22
21=121-12
21=21*712
2=11/12
21=21+122
21=SQR{Z1*71+22*12)
2=/
21=-21
21=erZl
21=Ln(2Y)
21=SQR(Z1)
21=SIN(Z1)
21=C0S(21)
Z1=TAN(Z1)
I1=ATN(Z1)
21=71%57.2958
21=71/57.2958



RUN

PRINT "MAIN PROGRAM BEGINS.'

1

2 GOSuUB 92332 .

3 PRINT "MAIN PROGRAM ENDS."
4 STOP

RUN

DESCAL

"MAIN PROGRAM BEGINS.
CALCULATOR MODE.
CLEARED TO ZERO

IST NUMBER?3
FUNCTION?ADD

2ND NUMBER?5¢

ADD= 53

FUNCTION?MUL
2ND NUMBER?2
MUL= 126

FUNCTION?CLR
CLEARED TO ZERO
IST NUMBER?144
FUNCTION?SAQR
SQRk= 12

FUNCTION?DIV
2ND NUMBER?3
DIv= 4

FUNCTION?DIV

2ND NUMBER?@

DIVISION BY ZERO IS UNDEFINED.
DIvV= 4

FUNCTION?SIN
SIN=-.756883

FUNCTION?SQR
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



MATHEMATICS (EDUCATION) (801}

CONTRIBUTED PROGRAM ]E;AE!LES;][‘::

‘ DIFFEQ
TiT E: il IN SOLUTION OF LINEAR FIRST-ORDIR DIFFFRENTTAL 36159
FOUAT [ONS .
DESCRIPTION: f.is program solves a set of linear first-order differential equations
usina the Runge-Kutta-Gill Algorithm.
INSTRUCTIONS: inctructions and a sample run are included within the program.
SPECIAL FOR INSTRUCTIONAL PURPOSES v
CONSIDERATIONS: Suitable Courses: Differential equations and engineering courses.
Student Background Required: General knowledge of differential equations.
Intended as a general purpuse progranm.
Anthony Q. 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, P1

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
Jowest 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

cCll -9 =2
c17 - 8=9
C 4 -3=1
cC17 -8 =9
C13 -7=6
C 9-4=5
cll ~6 =5
C 18 - 9 =9
X112 - a4 =S§
C 9 -3=6
C 6 -1 =5
C18 - 9 =9
cl17-8=9
C 3 -1m=2
C 8 - 4 = 2
C 4 ~-3=1
C 6 -5 =1
cC16 -2 = 8
C13 -5 =28
Cll -85 =6
C 4 -1 =3
Cl18 - 3 =7
C12 -5 =7
C 7 -5m=2
C 8-~-3=5
C 5 -3=2
C 6 ~1 =5
C 15 «7 =8

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

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

aa

aoaoaa
NNNNNNNNNANN
RN~ OO
NN NEB NN

(2]

9
9
X
1

|

3
3
S
X
2
c

YOU GOT S CORRECT AND 2 WRONG IN 38 SECONDS OF SUPERDRILL
DO YOU WANT MORE?YES

DO YOU WANT DRILL IN ADDITION,SUBTRACTION,

MULTIPLICATION, OR DIVISION (TYPE WHAT YOU WANT)?M

C 3X1 =3
cC 1 X2 =2

6 X 2 = |2X
C 1 X6 =6
C 8 X7 =28
X 1 X8 =1

7 X 9 = 63X
C 3 X 8= 2a
C 2 X2 =2
C 1 X7 =7
C 1 X0 =28
C 6 X5 = 30
C 9 X 8= 72 -

YOU GOT 1@ CORRECT AND 3 WRONG IN 3@ SECONDS OF SUPERDRILL

DO YOU WANT MORE?P

o.tco..co-oo-oo.‘-.0...0'0.oo‘o.oonnoo.lovoo-ocouooo-ocMTER: 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?1,180.,25
25 FACTORIAL = 15,511,210,0843,330,985,984.,000,000

50 FACTORIAL = 30,414,093,201.713;373;943;612;608;166;06A;768;844,37f
2541,568,9608,512,000,000,00202.,200 )

75 FACTORIAL = 24,809,140,811,395,398,091,946,477,116,594,833,668,926
,243,886,570,122,837,795,894,512,655,842,677,572,867.,4089,443,815,424,000
,220,200,000,002.,000

180 FACTORIAL = 93,326,215,443,5944,152,681,699,238,856,266,702,498,715
,968,264,381,621,468,592,963,895,217,599,993,229,915,608,941,463,976,156
,518,286,253,697,928,827,223,758,251,185,210,916,864,200,9800,000,02003,000
,000,000.,800
WHAT 1S YOUR INSTRUCTION?DIVIDE
INPUT A/3211.,7
HOW MANY DIGIT ACCURACY (MIN. OF 1 1?7128

11 /17 = 1.5714285714285714285714285714285714285714285714285714285
71428571428571428571428571428571428571428571

WHAT IS YOUR INSTRUCTION?FACTOR
INPUT NUMBER TO BE FACTORED? 1234567890
2 * 3 * 3 % 5 x 3607 * 3883
WHAT IS YOUR INSTRUCTION?EXPONENTIATE
INPUT THE BASE & EXPONENT?2,24
2 t 24 = 16,777,216
WHAT IS YOUR INSTRUCTION?STOR

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

FUNDTH
COMPUTER-AUGMENTED CALCULUS TOPICS . i 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:

y

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

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 Vine 300 as follows:

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

before the program is run.

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,

~4TECTET L2 L, LTIl

I
0

cersiv fet TIT otiies

For ordering infarmation 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

332 LET Y=SIN(XD
583 LET Z=-CO0S(X)
RUN

FUNDTH

THIS PROGRAM COMPUTES APPROXIMATIONS TO THE DEFINITE
INTEGRAL OF THE FUNCTION Y=F(X) WHICH YOU SUPPLIED ON
LINE 3@3, OVER THE INTERVAL (A.,B), AND COMPARES THE
APPROXIMATION TO G(B)-G(A), WHERE Z2G(X) IS A
PRIMITIVE OF F(X) SUPPLIED BY YOU ON LINE 539.

WHAT 1S A?-3.14159 .
WHAT 1S B?Q
HOW MANY SUBINTERVALS ON (A,B]?64

.NTERVAL (-3.14159 , 0 J. 64 TRAPEZOIDS.
APPROXIMATION TO INTEGRAL 1S »sssx»3-]1.9996 BEEEERR
G(B)=GC(A) = =1, - 1. = -2 .

TYPE THE CODE?1
HOW MANY SUBINTERVALS ON [A,B1)?256

INTERVAL (-3.14159 . @ lJ. 256 TRAPEZOQIDS.
APPROXIMATION TO INTEGRAL 1S **s%x%%-1.99997 L b b L]

G(B)=-G(A) = ~1l. - 1l = =2, .

TYPE THE CODE?2

WHAT 1S A?-3.14159

WHAT 1S B?3.14159

HOW MANY SUBINTERVALS ON (A,B1?64

INTERVAL (-3.14159 » 3.14159 l. 64 TRAPEZOIDS.
APPROXIMATION TO INTEGRAL IS #*%%x»%%-2,57787E-086 *EEXRBEE

G(B)-G(A) = 1o - 1. = ] .

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 no 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 - s . : )
CONSIDERATIONS: The game matrix can be of dimensions up to 20 by 20.
ACKNOWLEDGEMENTS: Phillip Short

Burnsville Senior High School
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RUN

RUN
GAME

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

INPUT NUMBER OF YOUR STRATEGIES?4
AND THE NUMBEr OF MINE?4

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

AND RECEIVE PAYOFFS?-1,6,-6,1
??21,3,=2,1

?2?27,7575-15

2?21,3,-5,16

HERE IS A COPY OF THE GAME MATKRIX.

-1 6 -6
1 3 -2

7 7 7

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

HOW MANY TIMES WILL WE PLAY THE GAME?é6

WHAT ROW DO YOU PLAY?4

1 CHOSE COLUMN 3 .
PAY-0FF IS -5 .
MY NET GAIN IS 5.86047 UNITS.

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

WHAT KOW DO YOU PLAY?3

I CHOSE COLumN 3 .

PAY=-QFF 1S 7 .

YOUR NET GAIN IS 6.13953 UNITS.

YOU HAVE A TOTAL OF 279068 POINTS,
1 HAVE -.279068& POINTS.

WHAT ~QW DO YOU PLAY?4

1 CHOSE COLUMN 3 .

PAY-0FF IS =S .

MY NET GAIN IS 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 .



PAY-OFF 1S 1 .

YOUR NET GAIN IS .139534 UNITS.

YOU HAVE A TOTAL OF -5.44186 POINTS,
I 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

I 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.

32k ok ok ok 3k ko ok e sk ke Sk ok o ok ok 3 dk ook sk ok ok ok ok ok ok o ok ok ok 3 ok ok i o ok ok ok ok o ok ook ok ok ok ok ok K K

YOU WIN BY A TOTAL OF 3.8&372 TO -3.8372
GOOD GOING..

DONE

GAME, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;AI‘LSE;][‘::

GRAPH}
COMPUTER-AUGMENTED CALCULUS TOPICS 36665

This program is designed-to provide information to the student about
functions. The program prints values of f(Xx), 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 seleut one of the tive 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 che second derivative for input values of X.
After five values of X have been evaluated, the program asks the user to
type ) ur 2, representing:

1. Enough information has been obtained.

2. Not enough information has heen cbtained; let me try 5 more
values of X.

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

This prugram 1s 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 -INSTRUCT IONAL PURPOSES
Suitable Courses: Mathematics (Se.ondary, 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



GRAPHI, Page 2

RUN

RUN
GRAPHI

PLEASE TYPE THE CODE NUMBER (183, 283, 323, 433, 522)
OF THE FUNCTION THAT YOU WANT TO WORK WITH.
FUNCTION?122

TYPE A VALUE FOR X.

?7-2

X = =2 Y = 4 DI = -4 D2 = 2
TYPE A VALUE FOR X.

?2-1

X = -1 Y = 1 Dl = -2 p2 = 2
TYPE A VALUE FOR X.

?3

X = 2 Y = 2 Dl = 32 D2 = 2
TYPE A VALUE FOR X.

21

X = 1 Y = 1 Dl = 2 D2 = 2
TYPE A VALUE FOR X.

22

X = 2 Y = 4 DI = 4 p2 = 2

IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION.
TYPE 1; FOR MORE INFORMATION, TYPE 2

71

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(122, 208, 303, 483, OR 580). TO STOP THE PROGRAM,
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTI0N?4@2

TYPE A VALUE FOR X

2-12

X = -18@ Y = .5440822 D1 = -.839872 D2 = -.544022

TYPE A VALUE FOR X

?7-2.5

X = =2.5 Y = -.598472 Dl = -.881144 D2 = .598472
TYPE A VALUE FOR X

79

X= 8 Y= 2 Dl = 1. D2 = 2

TYPE A VALUE FOR X

72.5 ,

X = 2.5 Y = .598472 D1 = -.831144 D2 = -.598472
TYPE A VALUE FOR X

718

X = 12 Y = -.544022 Dl = -.839871 D2 = .544322

IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION.
TYPE 1 FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(188, 200, 2303, 4233, OR 532). TO STOP THE PROGRAM.,
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?

DONE

August 1976



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PFRO(;R/\M ]E‘N“LEE;]['::

GRAPHI
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
£(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 tines

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 (182, 203, 328, 423, 532)
OF THE FUNCTION THAT YOU WANT TO WORK WITH.

FUNCTION?123

TYPE A VALUE FOR X.

7-2

X = =2 Y= 4 Dl = -4 p2 = 2
TYPE A VALUE FOR X.

7.1

X 2 =1 Y = 1 Dl = =2 p2 = 2
TYPE A VALUE FOR X.

22

X = 2 Y= 8 DI = 2 p2 = 2
TYPE A VALUE FOR X.

71

X = 1 Y = | Dl = 2 D2 = 2
TYPE A VALUE FOR X.

22

X = 2 Y = 4 Dl = 4 p2 = 2

IF YOU HAVE ENOUGH INFORMATION ABOUT THIS FUNCTION,
TYPE 1; FOR MORE INFORMATION, TYPE 2

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(133, 208, 3083, 488, OR S@8). TO STOP THE PROGRAM.
PRESS CTRL/C, THEN PRESS RETURN.

FUNCTION?402

TYPE A VALUE FOR X

?7-12

X = -1@ Y = .5440822 Dl = -.839072 D2 = -.544022

TYPE A VALUE FOR X

?7-245

X = «2.5 Y = -.598472 Dl = -.881144 D2 = .598472
TYPE A VALUE FOR X

70

X= 2 Y = 3 Dl = 1. D2 = @

TYPE A VALUE FOR X

2.5

X = 2.5 Y = .598472 Dl = -.821144 D2 = =-.598472
TYPE A VALUE FOR X

712

X = 10 Y = -.544022 D1 = -.83987! D2 = .544022

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

21

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(188, 200, 383, 438, OR S38). TO STOP THE PROGRAM.
PRESS CTRL/C., THEN PRESS RETURN.

FUNCTION?

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS: -

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;J“L!E;]['::

: 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 509.

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 cbtained.
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 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 .
GRAPH2

PLEASE TYPE THE CODE NUMBER (182, 2808, 303, 423, 588)
OF THE FUNCTION THAT YOU WANT TO WORK WITH.

FUNCTION?228
TYPE A VALUE FOR X.

?7-1

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

72

X = @ Dl = -4 D2 = 2
TYPE A VALUE FOR X.

71

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

?5

X = 5 DI = 6 D2 = 2
TYPE A VALUE FOR X.

7122

X = 102@ DI = 196 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
(1208, 200, 382, 423, OR 580@). TO STOP THE PROGRAM.
PRESS CTRL/C., THEN PRESS RETURN.

FUNCTION?320
TYPE A VALUE FOR X.

7-1

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

7 -

X = @ D1 = 1 D2 = |
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.

710

X = 18 DI = 22026.5 D2 = 22826.5

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

71

TO OBTAIN ANOTHER FUNCTION TYPE ITS CODE NUMBER
(100, 2008, 308, 432, OR S533). 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 YaX12-2sX
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?1l

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

THE INTERVAL IS (! » 3 l.

THE NUMBER OF APPROXIMATING TRAPEZOIDS 1S 16

THE APPROXIMATION IS ‘*xsx»xx ,671875 *RRREE

TYPE THE CHANGE CODE?!

HOW MANY SUBINTERVALS DO YOU WANT [A,B] DIVIDED INTO0?256
THE INTERVAL IS (1 + 3 J.

THE NUMBER OF APPROXIMATING TRAPEZOIDS 1S 256

THE APPROXIMATION IS ssw»xsx .666687 seannE

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 INTO?732

THE INTERVAL 1S (-2 s 2 Je.

THE NUMBER OF APPROXIMATING TRAPEZOIDS IS 32

THE APPROXIMATION IS =*xss% 5.34375 TEERES

TYPE THE CHANGE CODE?1l

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

THE NUMBER OF APPROXIMATING TRAPEZOIDS IS 64

THE APPROXIMATION IS ==%xxx 5,33594 LEL LT ]

TYPE THE CHANGE CODE?3J

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

TH1S PROGRAM DEMONSTRATES THAT THKE LIMIT OF
FeXx) = (SIN X)/X, AS X APPROACHES 8, IS EGUAL TO 1.,
PROVIDED X IS MEASURED IN RADIANS.

SINCX)
LIMIT <==--- = 1
X-->0 X

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

X IS F(X) IS X IS F(x) 1S
9@ 1.11111E-02 1.5708 e 63662
85 1.17199E-82 1.48353 «671504
80 1.23101E-02 1.39626 - 7053117
75 012879 1.309 «737913
79 1.34242E-02 1.22173 « 769149
65 1.39432E-02 1.13446 « 798887
60 1.44338E-832 1.8472 «B26994
55 1.48937E-02 «95993 +853345
50 1.532089E-02 «B72664 «877823
45 1.57135E-22 « 785398 «900317
40 1.60697E-02 «698131 «920726
3s 1.63879E-02 «610865 +«938958
30 1.66667E-82 +523598 «95493
25 1.69047E-02 « 436332 «96857
20 «017101 « 349066 «979816
15 1.72546E-02 261799 «988616
10 1.73648E-02 + 174533 «994931
S 1.74311E-02 8.72664E-02 «998731
t 1.74524E-02 1.74533E-02 +9999 49
.9 1.74526E-02 «8215708 999959
.8 1.74527E-02 1.39626E-02 «999968
7 1.74528E-02 1.22173E-02 +9999175
-6 «B17453 018472 «999982
-} 1.74531E-02 8.72664E-03 «999987
.4 1.74531E-02 6.98131E-83 «999992
«3 1.74532E-02 $.23598E-03 «999996
2 1.74532E-02 3.49066E-083 «999998
.ol 1.74%33E-02 1.74533E-83 1.

09 1.74533E-02 1.57079E-83 1.
.08 1.74533E-82 1.39626E-83 1.
.07 1.74533E-02 1.22173E-03 1e
.06 1.74533E-02 1.04720E-83 1
.05 1.74533E-02 8.72664AE-04 1.
.04 1.74533E-02 6.98131E-04 1
«83 1.74533E-82 5.23598E-04 !
.02 1.74533E-02 3.49066E-04 1
81 1.74533E-02 1.74533E-04 1.

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]Eailgk.si;]iifz

: LINES
CONVERSATIONAL COMPUTER GENERATED CALCULUS QUIZ 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
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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 » 7 J,AND ¢ 3 > 19 s
WHAT IS THE SLOPE OF THE LINE PASSING THROUGH THESE PGOINTS?.S
CORRECT .
WHAT IS THE SLOPE OF THE STRAIGHT LINE WHOSE EQUATION IS
Y = -} X + 2 ?2-1
CORRECT
WHAT IS THE SLOPE OF THE LINE WHOSE EQUATION IS
6 X + -8 Y = -1 2.7
CORRECT
WHAT 1S 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-AX1S?2.3
CORRECT

GIVEN THAT THE POINT P IS ON L AND THAT THE X-COORDINATE
OF P [S-3 » WHAT IS THE Y-COORDINATE OF P?-.6

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

Y = 18 X + 2 .
WHAT 1S THE SLOPE OF A LINE PASSING THROUGH THE POINT
P ( 4 s 7 } WHICH IS PERPENDICULAR TO THE

GIVEN LINE?10
CORRECT ANSWER IS-.l

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



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

LOGIC
LJGLIC L 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, ‘

Aardvark and Company
2130 Bell Court
Lakewood, Colorado 80215
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RUN

RUN
LOGIC!

IF PAUL PLAYS THEN THE TEAM WINS.

OeKs=-

NOW ASSUME PAUL DOES NOT PLAY.

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

OeKe-- :

NOW ASSUME THE TEAM DOES NOT WIN.

CAN WE CONCLUDE PAUL DOES NOT PLAY?YES
CORRECT.

OuKe=~-

NOW ASSUME THE TEAM WINS.

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

O.K.--

NOW ASSUME PAUL PLAYS.

CAN WE CONCLUDE THE TEAM WINS?YES
CORRECT.

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

OeKom=

NOW ASSUME ABCD IS A SQUARE.

CAN WE CONCLUDE IT HMAS FOUR RIGHT ANGLES?YES
CORRECT.

OeKe--

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

OeKao==

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

OeKe=-

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.

OeKe--

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
COKRRECT.

OeKae==

NQOW ASSUME JOE DOESN'T STUDY.

CAN WE CONCLUDE HE FAILS THE COURSE?YES
© WKONG, THE CONCLUSTION 1S INVALID.

YOU AFFIRMED THE CONSEQUENT.



O'K.--

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 48@.

OOK.‘-

NOW ASSUME HE IS AT LEAST 40.

CAN WE CONCLUDE A MAN IS PRESIDENT?NO
CORRECT.

OsKo=-

NOW ASSUME A MAN 1S PRESIDENT.

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

OCKO--

NOW ASSUME A MAN IS NOT PRESIDENT.

CAN WE CONCLUDE HE IS YOUNGER THAN 427N
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>B.

OeKe=--

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

WRONG», THE CONCLUSION IS INVALID.

YOU AFFIRMED THE CONSEQUENT.

OQK.‘-

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

CORRECT.

OeKe=--

NOW ASSUME X=*Y>0.

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.

OcKe=-

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

LOGIC, Page 3
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OeKae~-

NOW ASSUME THE BOAT FLOATS.

CAN WE CONCLUDE THE WEATHEKR IS CALM?YES
CORRECT.

IF YOU RUN THIS PROGRAM THEN YOU LEARN SOMETHING.

OuKe=~

NOW ASSUME YOU LEARN SOMETHING.

CAN WE CONCJLUDE YOU RUN THIS PROGRAM?NO
CORRECT.

OeKe-= :

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

OeKe-~

NOW ASSUME YOU LEARN NOTHING.

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

OeKe==-

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 A
FINAL SCORE OF 82 Z.

DONE

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

O«K. ~--- NOW ASSUME | 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?Y
CORRECT.

IF 1T IS A WARM NIGHT AND I AM OVER MY COLD,
THEN I AM GOING TO THE GAME.

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

CAN WE CONCLUDE:

IT IS A WARM NIGHT AND 1 AM NOT OVER MY COLD?N
CORRECT.

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

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

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



CAN WE CONCLUDE: ;
JOE DOES NOT ATTEND CLASS OR HE DOES NOT STUDY DILIGENTLY?Y
CORRECT. )
JOE DOES NOT ATTEND CLASS OR ME 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.K. =--- 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.K. --- 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 WEALTHY.
0.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

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

. PI
CALCULATES PI 36623

This program computes the area of a circle and "pi" by using the areas
of inscribed and circumscribed regular polygons.

OBJECTIVES:

As an introduction to the limit proceés and a method for approximating
llpi " .

PRELIMINARY PREPARATION:

A. Student - Students must know how to ca]culzte the area of a circle
and a triangle using the formulas: A = «R® 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.

Huntingion Project
Polytechnic Institute of Brooklyn
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RUN

RUN
P1

AREA OF A CIRCLE USING INSCRIBED AND CIRCUMSCRIBED REGULAR POLYGONS.
ssxns

WHAT IS THE RADIUS OF THE CIRCLE?10

INSCRKBED CIRCUMSCRIBED NUMBER OF INSCRIBED CIRCUMSCRIBED
AREA AREA S1DES Z ERROR 2 ERROR
129.904 519.614 .3 -58.65 65.4
259.807 346. 41 6 -17.3 190.27
380. 321.5%39 12 -4451 235

MOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE
THE AREA OF THIS CIRCLE?108

313.952 J14.262 109 -.87 «83

WOULD YOU LIKE TO TRY ANOTHER NUMBER OF SIDES (1-YES, 0-NO)?1
HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE

THE AREA OF THIS CIRCLE?1Eé6

THAT MANY SIDES IS VALID, BUT NOT NECESSARY FOR A

600D APPROXIMATION. USE 18080 AS THE MAXIMUM NUMBER.

HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE

THE AREA OF THIS CIRCLE?18908

314.159 314.159 10000 e [

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

L2 2 11}

WHAT IS THE RADIUS OF THE CIRCLE?1000080
ANY RADIUS WILL WORK, BUT USE A NUMBER LESS THAN 18d6.
WHAT IS THE RADIUS OF THE CIRCLE?999

INSCRMBED CIRCUMSCRIBED NUMBER OF INSCRIBED CIRCUMSCRIBED
AREA AREA SIDES 2 ERROR 2 ERROR
1.29644E+06 S«18576E+06 3 -58.65 65.4
2..59288E+06 3.45717E+06 6 -17.3 18.27
2.994080E+86 3.208896E+06 12 -4.51 235

HOW MANY SIDES DO YOU THINK ARE NEEDED TO APPROXIMATE
THE AREA OF THIS CIRCLE?18000

3+.13531E+926 3.13531E+06 18000 ) "}

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

X2 ] 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

QUADT
QUADT: Nature of Graph of Ax2+Bxy+Cy2+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 general 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 impiications 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
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RUN

RUN
QUADT

THIS PROGRAM DETERMINES THE NATURE OF THE GRAPH OF1
AxX12+BaXuY+CaY 124D X+ExY+Fnup
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

15,8+5,0-0,0
THE GRAPH OF YOUR EQUATION IS A SINGLE POINT.

ANOTHER RUN (1=YES, 9=N0O) 1 ?7S,8~=~1
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

75,8,5,90,0,36
THERE 1S NO REAL LOCUS FOR YOUR EQUATION.

ANOTHER RUN (1aYES, 9=NO) 3 21
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOQVE.

10,50-,9:0,0,9
THE GRAPH OF YOUR EQUATION IS A HYPERBOLA.

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

21505128,~16,-16
THE GRAPH OF YOUR EQUATION IS A CIRCLE.

ANOTHER RUN (1=YES, @=NO) 3 71
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

120,0,0+55-10,6
THE GRAPH OF YOUR EQUATION IS A SINGLE STRAIGHT LINE.

ANOTHER RUN (1=YES, @=NQ)> 1 2?1
ENTER YOUR CONSTANTS IN THE ORDER LISTED ABOVE.

21.,0,0,6,8,~-4
THE GRAPH OF YOUR EQUATION CONSISTS OF 2 PARALLEL LINES.

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

ENTER YOUR CONSTANTS IN THE QRDER LISTED ABOVE.

21,0.0,6,1,-4
THE GRAPH OF YOUR EQUATION 1S A PARABOLA.

ANOTHER RUN (1=YES, @=NO) 3 170

DONE



TITLE: N

DESCRIPTION:

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.

PREL IMINARY 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 Institutevof 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 3
As X t2 + BsX + C = 8

TYPE IN YOUR VALUES FOR A, B, AND C ?21,2,3

DISCRIMINANT IS LESS THAN ZERO: SO ROOTS ARE IMAGINARY.

THEY ARE OF THE FORM t P+1#@ , P-1%0 , WHERE 3

Pz~ Qu ]1.41421

*3 8

DO YOU WANT ANOTHER RUN (3 = NO » 1 = YES ) 1 ?1

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

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

X] =-.458619 X2 =3-6.54138

L 2 4

DO YOU WANT ANOTHER RUN (8 = NO , | = YES ) 1 71
TYPE IN YOUR VALUES FOR A, Bs AND C & ?21,6,9
DISCRIMINANT IS EUQAL TO ZERO, SO ROOTS ARE EQUAL. X =-3

L 2 1]

DO YOU WANT ANOTHER RUN (8 = NO » 1 = YES ) 1 71

TYPE IN YOUR VALUES FOR A, B, AND C & 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 (8 = NO , 1 = YES ) 20

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

© MATHEMATICS (EDUCATION) (801)
(?ONTﬂlBUTED 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.

If 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) (801)

CONTRIBUTED éFlO(SR AM ]E!h!!ksiilie::

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.

Huntinaton 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

MOW MANY ELEMENTS IN THE FIRST SET?S

;HESE ARE - (MIT THE RETURN KEY AFTER ENTERING EACH ELEMENT?2
4
?6
78
710

HOW MANY ELEMENTS IN THE SECOND SET?6

THESE ARE:
?1 )
72

73

74

75

6

THE INTERSECTION CONTAINS 2 A 6
TME UNION CONTAINS 1 e 3 4 S 6 8 10
DO YOU WANT ANOTHDR RUN (1sYES, @=NO) 3 79

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)
CONTRIBUTED PROGRAM BASEC

SIPRAC
PRACTICE WITH SIGNED NUMBERS 36238

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 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).

FOR INSTRUCTIONAL PURPOSES

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

Tength. The time constant may be adjusted to make this a challenge for
even the best students or a success experience for the slower ones.

Michael Bolduan
Clackamas High School
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RUN

RUN
SIPRAC

SIGNED NUMBER MANIPULATION PRACTICE eceossse

DO YOU WANT DIRECTIONS?YES )
IN THIS PROGRAM YOU VWILL 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 ANSVER. (MULTIPLICATION WILL BE SHOWN
BY USING AN 'X'.
WHAT'S YOUR LUCKY NUMBER?8
YOU'LL BE DOING 18 PROBLEMS. GOOD LUCK!!

NO. 1 ] -9 + 14 =5
NO. 2 1 17 X «19 =
TOO LATE! TRY THE NEXT ONE.

NO. 3 H 8 X 11 =88
NO. 4 H -8 - 16 L)
TOO LATE! TRY THE NEXT ONE.

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

NO. 9 H 19 X 19 =198
NO. 10 ] 14 + [*) =14

HERE'S HOW YOU DID:

YOU GOT 6 RIGHT OUT OF 1@
THIS IS 60 PERCENT.
YOU MISSED THE FOLLOWING PROBLEMS:

NO. 2 NO. 4 NO. 6 NO. 8
CORRECT YOUR ERRORS AND TURN IN YOUR PAPER FOR CREDIT.
DONE
GET-SI1PRAC
RUN
SIPRAC

SIGNED NUMBER MANIPULATION PRACTICE ecsscee

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

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

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

HERE®S HOW YOU DIDs

YOU GOT 4 RIGHT OUT OF 5
THIS IS 8@ PERCENT.
YOU MISSED THE FOLLOWING PROBLEMS:

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

DONE



TITLE: -

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

SLOPE
FINDS DERIVATIVES ’ : 36626

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 slope 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.

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)

Huntington Project
Polytechnic Institute of Brooklyn
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Math
SLOFL

Y y= f(x)

Secants
Tangent
(Limiting Case)

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



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTEO PROGRAM BASIC

SQRT
FINDS SQUARE ROOT 36627

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" vZ between the endpoints of
smaller and smaller domains.

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" evolution
and involution. Limiting the neighborhood of vZ7 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.

Huntington Project
Polytechnic Institute of Brooklyn
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RUN

RUN

S@RT

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?54

LOWER LIMIT UPPER LIMIT

[} < SQ.RT. OF 54 < S4

S.4 < SQ.RT. OF 5S4 < 18.8

7.02 < SQ.RT. OF 54 < 7.56

Te344 < SQ.RT. OF 54 < 7.398
Te344 < SQ.RT. OF 54 < 7:3494
7.34832 < SQ.RT. OF 54 < 7.34886
734843 < SQ.RT. OF 5S4 < T«348 48
T+34847 < SQ.RT. OF 354 < 734847

APPROXIMATION NOW CORRECT TO AN ACCURACY OF .8001
YOU MAY USE EITHER 7.34847 OR 7.34847 AS THE SQUARE ROOT OF Sa4

WANT TO TRY ANOTHMER NUMBER (1aYES, @=NO) 1 7?1

WHAT IS THE NUMBER WHOSE SQUARE ROOT YOU SEEK?39

LOWER LIMIT UPPER LIMIT
0 < SQ.RT. OF 39 < 39
3.9 < SQ.RT. OF 39 < 7.8
624 < SQ.RT. OF 239 < 6.63
6.24 < SQ@.RT. OF 39 < 6279
6.2439 < SO.RT. OF 39 < 6.2478
6.24468 < SQ.RT. OF 39 < 6.24507
6245 < SQ.RT. OF 39 < 6.24503
6.245 < SQ.RT. OF 39 < 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 (1aYES, @aNO) 1 7?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
1800 - 20808. FOR EXAMPLE, YOU MIGHT TYPE 3

) 10800 DATA 1,2,3,4 ETC. (YOUR DATA GOES HERE)
WHEN YOUR DATA HAS BEEN ENTERED, TYPE 1

1 GO TO 3900
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 20081 WITH A COMMON DATA VALUE WHICH
YOU WILL NOT USE.

DONE

1200 DATA 244,182,112,2,198,10,314,169,18,38
1 GOTO 3e@e¢ )

RUN

STATAL

THESE ARE YOUR NUMBERS 3
244 182 112 2 198 10 314 169 18 38

THESE ARE YOUR NUMBERS (HIGHEST TO LOWEST) 1@
314 244 198 182 169 112 38 18 18 2

NUMBER OF VALUES IS 1@

SUmM OF THE VALUES IS 1287

THE MEAN VALUE IS 128.7

THE MEDIAN VALUE IS 140.5

THE STANDARD DEVIATION IS 2089.541

FOR ANOTHER RUN, RE-ENTER DATA ON LINES

1860 - 2000, 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: ' . 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.
8. The speedy demonstration of limiting processes.

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

INSTRUCTIONS: PRELIMINARY 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 + r,)

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 BASIC

’ 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 thé 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 =12 | 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
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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
VsWs ETC» ADDED TO A CONSTANT N-TUPLE, THE LATTER OF WHICH DEPENDS
ON THE ABOVE MENTIONED CONSTANT TERMS. THE V.W, ARE GIVEN
(OUTPUTTED)Y 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?135253,4,4,455,6,7

INPUT THE ARRAY OF CONSTANTS ROW BY ROW?2,8,8,31,10,49
DO YOU WANT VERIFICATION OF INPUT?YES

HERE 1S A COPY OF THE COEFFICIENT MATRIX.

X X X
] 2 3
1 2 3
4 4 4
S 6 7

HERE IS A COPY OF THE MATRIX OF CONSTANTS.

c c
1 2
2 8
8 31
10 49

TR IR SRR R RS RSS2 2 R 2 2 )

DO YOU WISH A COPY OF THE REDUCED MATRIX?YES



X X X
1 2 3
1 ] -1
) 1 2
[} "] 0

c Cc
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 IS:
L2 ) ) ]

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?1,2,3,0,8,8,0.,8,0

INPUT THE IMAGE VECTORS, FIRST ALL THE FIRST COMPONENTS.
THEN ALL THE SECOND COMPONENTS, ETCe.¢0K?1,3,0,8,8,1

DO YOU WANT VERIFICATION OF INPUT?NO

TR I TSI RIS S 222222 2 2 2 2 2 2 2

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 ] ]

+0-.358569 “«T17137 «597614 ]

THE PRE-IMAGE VECTOR FOR IMAGE VECTOR 1 REE

[ «794082 ~1.18368E-02 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 dﬁills'students in the multiplication of numbers of the form
A x 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
60 X S = 309
9020 X 5 = 4500
3 X 4000 = 12000
70 X 9000 - X
3 X 3 = 9
7 X 298 = 1400
7800 4000 = 280000000

X
5000 X 9 = 45000
6000 X 8900 = 48000000

C

X

c

c

C

X

c

c

cC 7@ X 580 = 35000
c 2 X 880 = 1600

X 3o X 9006 = 21000
C 4000 X 860 = 3200000
C 9000 X 4 = 36000
cC 92 X 880 = 72000
C 900 X 60 = 54000
cC 6 X 20 = 120

C 600 X 20 = 12000
X 50 X 6 = 3000

c 8 X 4 = 32

C 700 X 400 = 280000
cC 50 X 600 = 30000
X 69 X 7080 = 43000
C 400 X 680 = 240000
c 3 X 50 = 150

YOU GOT 19 RIGHT AND 6 WRONG
DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASEC

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 1ist 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 minutes) or with individuals for extra
practice 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 little 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
jmpossible 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



TRUTH, Page 2

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 Publishing 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 ” X0OR EXCLUSIVE OR

4 > 1F CONDI TIONAL

S = IFF BICONDI TIONAL

WITHIN A PRIORITY GROUP EVALUATION IS LEFT TO RIGMT.

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"+HE&F)*

F&B " +(C'"+HE&F) "

.............. 1 8981 1
181 0 1
20 a0 2 1811 1
110090 2
200 a1 a
119 1 [}
20810 !
11190 1
0011 1 11 1 ]
0109 Q
2101 [
21180 1
811 1
1 200 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 0O to 100, but this may bé changed
at the discretion of the teacher by altering the value of Z in line 1088.

FOR INSTRUCTIONAL PURPQSES

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
BETVEEN | AND 180
TRY TO GUESS MY NUMBER!111111¢

YOU MAY ASK ME IF MY NUMBER IS
GREATER OR LESS THAN OR EQUAL TO SOME NUMBER

TYPE IN > ORe¢ OR = AND YOQUR GUESS

FOR EXAMPLE, IF YOU THINK THAT
MY NUMBER IS GREATER THAN 73, YOU WOULD
TYPE >73 (THEN HIT THE RETURN KEY)

UP,» UPI AND AUAY...........

YOUR GUESS

>58 NOe... YOU NOV HAVE 19 QUESTIONS LEFT
YOUR GUESS

>25 NOe..« YOU NOV HAVE 18 QUESTIONS LEFT
YOUR GUESS

>12 NO... YOU NOW HAVE 17 QUESTIONS LEFT
YOUR GUESS

>6 YESe.ses YOU NOV HAVE 16 QUESTIONS LEFT
YOUR GUESS .

>9 NO.e«s YOU NOW HAVE 15 QUESTIONS LEFT
YOUR GUESS

=7 r1ree1t YOU GOT IT ttreene

DO YOU WANT ANOTHER TRY?NO

SO LONG, AND THANKS FOR THE GAME

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;L‘gk.isi][‘E:

VOLSOL
VOLSOL: Volume of Solid of Revolution . 36339

‘| 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.

PRELIMINARY PREPARATION:

The class should be reminded of the formula for the volume of a cylinder,
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 = f(x)

Rotated about the

x-axis

Approximation of Volume of Revolution by Cylindrical Discs

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 1/2" 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).
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 integers.

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
WKSHT

TYPE 1| FOR ADDITION, 2 FOR SUBTRACTION, 3 FOR
MULTIPLICATION AND 4 FOR DIVISION.

24 .

TYPE A 1, 2, OR 3 FOR THE NUMBER OF DIGITS DESIRED
IN EACH NUMBER.

HOW MANY DIGITS DO YOU WANT PER NUMBER? 1,2, OR 323
HOV MANY PROBLEMS DO YOU VWANT ON THIS WORKSHEET?
PLEASE NO MORE THAN 25!

718

TYPE A | IF YOU VANT THE ANSWERS PRINTED AT THE
BOTTOM OF THE WORKSHEET OR A 2 IF ANSVERS ARE. TO BE
PRINTED SEPARATELY. 1 OR 271

MATH PROBLIMS

1 621 7 215 = ?

2 886 / 754 = ?

3 433 / 81 = ?

4 193 7 739 =17

S 876 s 585 =17

6 446 7 331 =17

7 912 / 283 = ?

8 117 72 191 =1

9 266 + 283 = ?

10 328 /7 372 = ?
ANSWERS

1 2.88837 2 1.17587
S«34568 4 «261164

6 134743 7 3.22261
+147914 9 +939929 19

DONE

173465
+88172



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

PROGRAM AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

CLEARB

CWF SUBPROGRAM 36888-18025

CLEARB 1s 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
consult the Course Writing Facility Reference Manual, part number 24383-
90001.

Sometimes an author would like to fi1l 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 Tength 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

fn /clearb/bn,n
bn - a buffer from b0 to b5 (default bO)
n - any character, as well as N° (line feed),
E€ (end of buffer), or 0° (carriage return)
(default = spaces).

SAMPLE CALLS

fn /clearb

fn /clearb/b2,*
fn /clearb/bd

fn /clearb/bs,EC

The last statgment 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 0 through 97 of any buffer (b0 - b5)
with the specified character, and places a carriage return (0€) 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
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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



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

Documentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (810)

CONTRIBUTED PROGRAM BASIC

LENGTH

’ 36888-18024
CWF SUBPROGRAM

LENGTH 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 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.

CALLING FORMAT

fn /length/cn/bn
cn - a counter from c0 to
c30 (no default)
bn - a buffer from b0 to
b5 (default bO)

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.

HP 24383A, Course Writing Facility must be present in the system for this
subprogram to RUN.

Jutta Kernke
Hewlett Packard



Doawmentation Date 3/75
PROGRAMMING AND COMPUTER SCIENCE (EDUCATION) (819)

CO‘NTFH.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 Series 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-PILOTE

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!

TH1S PROGRAM TAKES A TOTAL OF 8 STATEMENTS (INCLUDING A NEGATIVE RETORT
WHICH YOU DID NOT 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.

7068 T:NAME TWO STATES BORDERING ON CALIFORNIA +
7018 A:

7828 M:ARIZON,AZ

7838 M:NEVAD,NV

7042 M:0REG,OR

7959 .D:2

7060 Y:UVERY GOOD!

7873 N:NOPE.

THE HEART OF THIS IS STATEMENT 7850, THE DEMAND STATEMENT.

WHAT DO STATEMENTS 7020, 7832, AND 7840 DO ?MATCH

YES, THEY CHECK FOR THE POSSIBLE CORRECT STATES. NOW IF STATEMENT 70850
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 1S 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.

IF STATEMENT 7050 WERE TO READ '7950 .D:1', THEN HOW MANY CORRECT
STATES WOULD HAVE TO BE ENTERED IN ORDER TO GET 'VERY GOOD!' ?!
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: .

78350 T:YOU GOT +
7060 +D:1

70786 Y:ONE+

7680 .D:2

7098 Y:, TWO+

7100 «D:3

71168 Y:, THREE+

7120 .D:1

71380 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:
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4879 T:NAME A DIGIT AND A COLOR.

4882 A:

4099 M:ZER,ONE,TWO, THRE,FOUR,FIVE
4100 MN:SIX,SEVEN,EIGHT,NINE

4119 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 2?1

CORRECT. ONLY NUMBER 4@90@ WILL BE SUCCESSFUL, IN FACT 4100 WILL NEVER
BE EXECUTED!

NOW WHAT IF °'NINE AND RED' 2?2

RIGHT. BOTH 4108 AND 4110 ARE SUCCESSFUL. NUMBER 4090 1S EXECUTED BUT
FAILS. 4122 AND 4132 ARE NOT EVEN EXECUTED.

IF 'NOTHING' IS TYPED IN 2?0

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 IS THE MAXIMUM NUMBER OF SUCCESSFUL MATCHES THAT CAN
BE 'DEMANDED®' ?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 2?72

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 EXPOSED T0) 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 JUMPING. AND
A MORE POWERFUL MATCH STATEMENT.

LET'S REVIEW WHAT YOU KNOW ABOUT NUMERIC VARIABLES. FIRST HOW MANY
DIFFERENT NUMERIC VARIABLES ARE THERE 2?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 TWO WAYS IN WHICH A NUMERIC VARIABLE MAY BE USED.

?MATCH AND TYPE

WELL, YOU GOT ONE. 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:

4520 T:WHAT IS YOUR AGE +

4530 *PLEASE A:#A

4549 TB:GIMME A NUMBER!

4550 JB:*PLEASE

4560 T(A<=P):WHAT? A NEGATIVE NUMBER!
4578 TCA>15@):A FOSSIL IF I 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 TO0O 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=S

g120 CY:B=A+32%X
8320 C(Z>3):S=T*(2+N)
9040% C:H=K

9450 C:N=N+1

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 15 TO BE
MODIFIED.

WHAT IS THE NUMERIC VARIABLE THAT IS TO BE MODIFIED IN STATEMENT 8328
ABOVE 7?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 ?=

GOOD. 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 1S 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 GO02?
2

[

°

[ 4
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Doaumentation 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 1apguage.
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 2000FE series system.

The scratch file should be at least 2 records in length.

SPECIAL
CONSIDERATIONS: 2000E: P-TUE1, 48; 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 1S THE FINAL PROGRAM IN THIS SERIES. YOU ARE ALMOST
FINISHED. 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 ?

??FORGOT '

WELL, WHAT ! HAD IN MIND WAS THE USE AS A COUNTER. AS IN:

1738 C:M=M+1
2960 CY:P=P+]
4119 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:

6310 T:HOW MANY DAYS IN ONE WEEK +

6322 A:#D

6333 M:SEVEN

6348 CY:D=7

6350 T(D=7):1EXACTLY! +

6368 T(D#7):SORRY, +

6378 T:THERE ARE SEVEN DAYS IN ONE WEEK.

WHAT IS THE PURPOSE OF STATEMENTS 6333 AND 634827

?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 27
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
ANSWER. AGAIN THE COMPUTE STATEMENT TO THE RESCUE!

84008 T:HOW MANY CENTIMETERS IN ONE INCH +
8418 A3 #X '

THE CORRECT ANSWER 1S 2.54; HOWEVER, TO BE CONSIDERED CORRECT YOU MIGHT.
ALLOW ANY NUMBER BETWEEN 2.5 AND 2.58. THIS WOULD ALLOW ANY RESPONSE
THAT IS WITHIN ¢.04 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

1 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 IS: '2.5' WHAT 1S STORED IN D ?2.84 .

EXACTLY! D HAS @.64 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 YOU CAN PRINT,TH§
CORRECT RETORT. CONSIDER:

8409 T:HOW MANY CENTIMETERS IN ONE INCH .+
8410 A:#X :

8420 C:D=2.54-X

8440 T(D<=@.84):VERY GOOD!

8450 T(D>@.84):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!! VWHAT WE REALLY WANT IS THE
ABSOLUTE DIFFERENCE FOR D. SO IF D IS LESS THAN ZERO, WE WANT TO
CHANGE ITS SIGNe. THIS CAN BE DONE WITH ONE PILOT STATEMENT:

8430 C(D<d):

WHAT 1S THE CORRECT OBJECT ?D=-D
VERY GOOD!
THUS OUR PROGRAM BECOMES:

8498 T:HOW MANY CENTIMETERS IN ONE INCH +
8410 A:#X

8428 C:D=2.54-X

8430 C(D<@):D=-D

8440 T(D<=@.04):VERY GOOD!

8450 T(D>@.34):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:
7326 T(X=s1): +se 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 @.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 74

RIGHT ON!

HOW ABOUT 8.247 20

BEAUTIFUL!

OK, TRY 688 ?6

GOOD.

AND =2.7 ?-=3

EXCELLENT!

FINALLY, -7.080 ?-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 NEW INSTRUCTION IS USED, WHAT DO YOU THINK IT IS 71 .

THAT IS A GOOD GUESS, BUT THE INTEGER FUNCTION (REALLY THE GREATEST
INTEGER THAT IS LESS THAN OR EQUAL TO) IS DESIGNATED BY THE EXTENDED
INSTRUCTION '.I's EXAMPLES ARE:

3719 .1:X
429¢ oI:5
6668 +1(X>9):X

WHAT ARE THE OBJECTS OF THESE INTEGER FUNCTION STATEMENTS ?NUMERIC VARIR
NUMERIC VARIABLES

EXACTLY! THE OBJECT 1S A SINGLE NUMERIC VARIABLE. ITS VALUE
IMMEDIATELY BEFORE THE EXECUTION OF THE STATEMENT IS REPLACED BY THE
GREATEST INTEGER THAT IS LESS THAN OR EQUAL TO IT.

TO SEE A POSSIBLE USE, CONSIDER:
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325¢ T:THREE 1S WHAT PERCENT OF 24 +
3260 A:#P

3270 +1:P

3288 T(P=12):EXCELLENT!

3298 T(P#12):NOPE.

WHAT IS THE SMALLEST NUMBER FOR WHICH ‘'EXCELLENT' WILL BE PRINTED ?12
RIGHT ON!

HERE THE CORRECT ANSWER IS 12.5, BUT ANYTHING FROM (2 UP TO (BUT NOT
INCLUDING) 13 IS ACCEPTABLE. THE .l VERY EASILY SETS UP THE RANGE.

A MORE IMPORTANT USE IS FOR ROUNDING. 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

45790 +1:X
WHAT WILL BE STORED IN X IF IT PREVIOUSLY HAD 4.08 ?4
EXACTLY.
HOW ABOUT 4.6 ?5S
cooL!
0K, TRY =-2.1 ?-2
RIGHT!

AND WHAT DOES -5.7 BECOME ?-S
MY, MY, NO. =5.7 + @.5 IS -5.2 WHICH BECOMES -6.

NOTE THAT THE VAY THE INTEGER FUNCTION IS DEFINED MAKES THE ROUNDING
OPERATION WORK FOR BOTH POSITIVE AND NEGATIVE VALUES. IF IT SIMPLY
DI SCARDED THE DECIMAL PART., THEN THERE WOULD HAVE TO BE SPECIAL TESTS
AND HASSELING TO DO THE ROUNDING.
YOU CAN ROUND TO ANY POINT YOU WISH. CONSIDER THE FOLLOWING TO ROUND
TO THE NEAREST HUNDRETH (PENNY??):
7318 C:Q
7320 «I1:
7338 C:Q

Q*%10@+.5

nen

Qs109

OK, IF Q ORIGINALLY CONTAINS 3.14159, WHAT 1S THE NEW VALUE ?

L]
o
L]
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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 licensed instructional product: Course
HWriting 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)
A 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 bl1" 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:
P@1,p12p9 (carriage return)
The first three digits are the address where the instruction or datum (P129@) 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 @ 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 1ist 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 National 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 19p@. 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.
001,11100

1802,11129

70083,07108

70084,11100

2005,09000

?100,82345

?E

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
603,87100
204,11109
265.,09000

TYPE # TO RUN, 1 TO EDIT, 2 TO LIST, 3 TO STEP.
79

INPUT THE STARTING ADDRESS.
1001

2345 2345 82345
2345 HALT

TYPE @ TO RUN, | 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.
7001.01401

7002,02402

?8083.,17080

7004,09000

74081,00003

?7402,088632

?

?7E
TYPE ¢ TO RUN, | TO EDIT, 2 TO LIST, 3 TO STEP.

70

INPUT THE STARTING ADDRESS.
7001

88635
HALT

TYPE @ TO RUN, 1 TO EDIT, 2 TO LIST, 3 TO STEP.
?

??

DONE
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: STPAL
TITLE: | STOP MACHINE AND ASSEMBLY LANGUAGE SIMULATOR ‘ : 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 Janguage
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 @PP 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 P9 address, and the program begins executing as before.

[f an assembly language program is indicated, STPAL types:

BEGINNING ASSEMBLY
TYPE @ FOR NEW PROGRAM, 1 FOR REASSEMBLE OLD PROGRAM?

If 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 itseif; 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

col. 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 @99 and contain in the operand portion (Cols. 8-10) the location of the first instruc-
tion to be executed.

IT. SAL - An Assembly Language
SAL recognizes three basic types of statements: program statements, pseudo-operations, and comment
statements.

1. Program Statement
Program statements are transiated into equivalent SML statements and stored. They have the fol-
lowing format:

Col. 1 Any control character but generally A€. (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 111.) 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, ADD1@@ would add the number 100 to the content of the accumulator, not
the content of location 100.)
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INSTRUCTIONS continued

ITI.

The
0P-C

00
01
02
03
04
05

06

07
08

09
10
B

17
13
14

15

19
20

21

2?
23

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. [f 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. 1In 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 998.
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) o

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 111)

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

QP-CODE  MNEMONIC FUNCTIONS
24 PCL Print the number of locations specified by the accumulator beginning with the
location specified by the operand.
Notes:

1. 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.

2. 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.

3. 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 line. 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 PP1 by loading the accumulator with the
number locations desired and executing PCLPD.

IV.  Subroutines

1.

A subroutine is a sub-ordinate part of a computer program written to do some routine or 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 21

RT DS 201

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 DS 991

BB must contain a parameter that indicates the values to be found while AA is the value to be op-
erated upon.

Parameter Unit of Input Function Stored

1 Degrees SIN BB
2 Degrees cos BB
3 Radians SIN BB
4 Radians cos BB
5 Degrees SIN AA

cos BB
6 Radians SIN AA
7 Degrees ARCTAN BB
8 Radians ARCTAN BB

If BB 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.99 and two decimal places are assumed. If AA is in radians, it
must be in the range +3.7416 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 Sge output is in radians, the results are truncated-to 4 decimal places and multiplied by
10,000.



RUN

RUN
STPAL

PROGRAM FILE NAME?ROBIN
TYPE CRE-ROBIN,2 (RETURN), THEN TYPE RUN

DONE
RUN
STPAL

PROGRAM FILE NAME?PROGFL

TYPE YES IF THIS IS AN ASSEMBLY PROGRAM

?NON\

NO

ENTER MACHINE LANGUAGE STATEMENTS
081 N\

201 s21001
7002 06020
7003 Q7828
7004 01020
7085 022020
2006 06020
7007 #83513
7008 88003
7809 @9000
7000 10001

BEGINNING EXECUTION

512
HALT ENCOUNTERED. EXECUTION COMPLETE.
NUMBER OF STATEMENTS EXECUTED 63
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?NO

PROGRAM FILE NAME?FILE!

TYPE YES IF THIS IS AN ASSEMBLY PROGRAM
?YES

BEGINNING ASSEMBLY

TYPE @ FOR NEW PROGRAM, | FOR RE-ASSEMBLE OLD PROGRAM.?|

LOC OPADD  LAB OP OPER

eel R DS @01
802 H DS @@l
ea3d ) DS @08
il +28314 Pl +08314
@12 23001 GO RAL R
213 o1lie8l LOA R
214 15822 BOZ EX
1S 0@a001 MUL R
216 04002 MUL H
217 04011 MUL PI1
é18 11001 PSC R
819 11002 PSC H
028 17882 PAD @2

August 1976
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A2t 10012 ucs GO
222 09009 EX HLT @90
Ae3 108012 END GO

ASSEMBLY COMPLETE, BEGINNING EXECUTION

INPUT DATA. FORMAT SXXXXX,ETC.
?+00005, +00002
5 2 157
?+000090
HALT ENCOUNTERED. EXECUTION COMPLETE.
NUMBER OF STATEMENTS EXECUTED 14
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM?YES
START EDITING. @088 ADDRESS STILL LAST STATEMENT.
2011 +00031
2020 17001
2908 10012
BEGINNING EXECUTION

INPUT DATA. FORMAT SXXXXX,ETC.
?+00005, +08002
5 2 155
?+00000
HALT ENCOUNTERED. EXECUTION COMPLETE.
NUMBER OF STATEMENTS EXECUTED 14
DO YOU WISH TO CORRECT THE MACHINE LANGUAGE PROGRAM’NO
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 .iinner.

Anytime the system is running or 1isting, 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, the only commands which should be

interrupted are:
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 weans 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 "QUT OF .
STORAGE -- GOOF". Any time an invalid character is encountered "GOOF" is printed. (Valid char-
acters are 0-9, A-2.) 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 “haTt“ 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"

August 1976
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This packdge is a compiete "Turing Machine" simulator, which may be used
in theoretical computer studies.

It iv assummed that the user understands Turing Machines at Jeast
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, 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 C¢ in the usual manner.

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, the only commands which should be
interrupted are:

L 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.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>