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CLASSIFICATION CODE CATEGORY

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

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

100  DATA HANDLING (VOLUME |)

191 EDITING

182 INFORMATION STORAGE AND RETRIEVAL
183 TAALE HANDLING

184 CHARACTER/SYMBOL MANIPULATION
185 CODE/RADIX CONVERSION

186 DUPLICATION

187 SORTING AND MERGING

188 DATA HANDLING UTILITIES

1A9 MEDIA CONVERSION

118 FILE MANAGEMENT

112 SPECIAL FORMAT DATA TRANSFER
114 PLOT ROUTINES IN HP BASIC

200 TESTING, DEBUGGING AND PROGRAMMING AIDS (VOLUMEL)

2a1  TRACING

272  INSTRUMENT TFEST

2@ DISC/DRUM EQUIPMENT TEST

204 MAGNETIC TAPE EQUIPMENT TEST
205 GRAPHIC EQUIPMENT TEST

2A6 MEMORY SEARCH AND DISPLAY

207 DUMP NG

2A@R  CNRE STNRARE TEST

209 CENTRAL PROCFESSING UNIT TEST
214 RBREAK PNINTS

211 DERUGGING AIDS

212 PROGRAMMING AIDS

213  PAPER TAPE EQUIPMENT TEST

214 PINCH CARD EQUIPMENT TEST

215 PRINTER ENUIPMENT TEST

216 A/D - D/A EQUIPMENT TEST

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

300  MATH AND NUMERICAL ANALYSIS (VOLUME il)

3A1  MATHEMATICS., GENERAL

3A2  EXTENDEN-PRECISION ARITHMETIC
373 COMPLEX ARITHMETIC

3Aa BCOYASCI! ARITHMETIC

3AS  RONLEAN ALGERRA

A6 FUNCTIONS, COMPUTATION OF

387 INTERPOLATION/EXTRAPOLATION

329 CURVE FITTING

318  NUMERICAL INTEGRATION

311 POLYNOMIALS AND POLYNOMIAL EQUATIONS
312 MATRIX OPERATIONS

313 EIGENVALUES AND EIGENVECTORS
314 SYSTEMS OF LINEAR EQUATIONS

315 SYSTEMS OF NNON-LINEAR EQUATIONS
316 INTEGRAL TRANSFNRMS

317 NUMERICAL DIFFERENTIATINN

317  ORDINARY DIFFERENTIAL EQUATINNS
319 PARTIAL DIFFERENTIAL EQUATIONS

400 PROBABILITY AND STATISTICS (VOLUME I1)

471 UNTVARIATE AND MULTIVARIATE PARAMETRIC STATISTICS
4P2  TIME SERIES aNALYSIS

4@3  DISCRIMINANT ANALYSIS

an4  REGRESSION ANALYSIS

4A5 RANDOM NUMBER GENERATORS

a6 PROBABILITY DISTRIRUTIONN SAMPLING
4A7 NON-PARAMETRIC STATISTICS

4A%  STATISTICS., GENERAL

4f9 CORRELATION ANALYSIS

41@  ANALYSIS NOF VARJANCE AND COVARIANCE
ali FACTNR ANALYSIES

412  SCALINSG

413 GENERAL PRORARILITY

500 SCIENTIFIC AND ENGINEERING APPLICATIONS (VOLUME 11)

5A 1 SNCIAL AND REHAVINRAL SCIFNCFS
Se2 RFNPHYSICS

543  GEOLNGY

9P a4  NCEANNGRAPHY

700

800

900

5A5 PHYSICS

5A4 MEDICAL SCIFNCES

SA7 CHEMISTRY

SAR  RI0L.OGY

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

S13 FELECTRICAL ENGINEERING
S14 MECHANICAL ENGINEERING
S1S CIVIL ENGINEERING

S16 CHEMICAL ENGINEERING

517 AERONAUTICAL ENGINEERING
SIR  STRUCTURAL FNGINEERING
519 SYSTEM THENRY

MANAGEMENT SCIENCES AND OPERATIONS RESEARCH ( VOLUME i)

6M2 PERT

“03 CRITICAL PATH ANALYSIS

6A4 OPTIMIZATINN PROGRAMS

6AS LINEAR PROGRAMMING

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

610 DYNAMIC PROGRAMMING

BUSINESS AND MANUFACTURING APPLICATIONS (VOLUME I1t)

TA1 JOB REPNRTING

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

7S RILL NF MATERTALS

76 PAYROLL ACCOUNTING

1727  WORK-IN-PROCESS CONTROL

788 INVENTORY ANALYSIS

79 ACCOUNTS PAYARLE

712 SALES FORECASTING

711  ACCNOUNTS RECEIVARLE

712 FINANCIAL ANALYSIS

713 INVESTMENT ANALYSIS

714 ECONOMIC ANALYSIS

716 BUDGETING PRNGRAMS

717 BUSINESS INFORMATION SYSTEMS
71R  RUSINESS SERVICES

EDUCATION (VOLUME IV)

831 MATHEMATICS (EDUCATION)

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

838 ECONOMICS (EDUCATION)

833 SCIENCE (EDUCATION)

85@ FINE ARTS (EDUCATION)

868 SOCIAL SCIENCE (EDUCATION)
863 MISTORY (EDUCATION)

R79 ENGLISH (EDUCATION)

871 FOREIGN LANGUAGES (EDUCATION)
872 READING (EDUCATION)

880 .BUSINESS (EDUCATION)

B85S EDUCATIONAL ADMINISTRATION
89@ VOCATIONAL (EDUSATION)

UNCLASSIFIED (VOLUME v)

My RAMES



GENERAL

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

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

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

THE HP 2000 CONTRIBUTED LIBRARY

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

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

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

2000 BASIC

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

2000 NON-BASIC

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

NEW ORGANIZATION OF LIBRARY

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

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

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

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

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

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

- leaves Volume V exclusively for GAMES.

ORDERING INFORMATION

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

DOCUMENTATION

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

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

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

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

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

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

* HP 36000-10001 HP BASIC Contributed Software

(100,200)

* HP 36000-10002 HP BASIC Contributed Software

(300,400,500)

* HP 36000-10003 HP BASIC Contributed Software

(600,700)

* HP 36000-10004 HP BASIC Contributed Software

(800)

*

(900) (GAMES)

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

HP 36000-10005 HP BASIC Contributed Software



SUPPLEMENTARY DOCUMENTATION

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

(Teacher’s Guide) 5951-5654

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

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

UPDATES

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

SYSTEMS SPECIFICATIONS

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

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

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

ERRORS IN CONTRIBUTED SOFTWARE

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

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

RELATED INFORMATION

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

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

to you:

LANGUAGE MANUALS:

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

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

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

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

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

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

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

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

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

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

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

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

Character Removal (02000-90038)

Key Word Search (02000-90039)

Downshift (02000-90040)

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

String to Number (02000-90042)

Student Response Analysis (02000-90043)

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



VOLUME IV
CONTENTS

801 MATHEMATICS (EDUCATION)

NAME

ALGIE
AREA
BASE
BISGAR
CADA11
CRVLEN
CVAREA
CXSYSS

DERSIN
DERTIV
DESCAL
DIFFEQ

DIMIS
DRILL
EXTEND
FUNDTH
GAME
GRAPH1
GRAPH2
INTEGR
LIMSIN
LINES

LOGIC
P1
POLSUB
QUADT

RATIO
ROOTS2
SAT
SETS
SIPRAC
SLOPE
SORT
STATAL
SURFAC
SYSSOL
TENS

TRIFAC
TRUTH
TWQUES
voLSsoL
WKSHT

TITLE ORDER NO.

BASIC ALGEBRA DRILL
COMPUTER-AUGMENTED CALCWUS TOPICS
BASE CONVERTER

SQUARING BINOMIALS

COMPUTER ASSISTED ARITHMETIC DRILL
COMPUTES LENGTH OF ANY CURVE

AREA UNDER CURVE

SOLVING SYSTEMS OF COMPLEX LINEAR
EQUATIONS

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

CAl IN SOLUTION OF LINEAR FIRST-ORDER
DIFFERENTIAL EQUATIONS

X=-Y AX1S SEGMENT PROGRAM

BASIC ARITHMETIC DRILL

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

CONVERSATIONAL COMPUTER GENERATED
CALCULUS QUIZ

LOGIC EXAMINATION PROGRAMS

CALCULATES PI

POLYNOMIAL SUBTRACTION

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

SOLVES PROPORTIONS

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

FINDS DERIVATIVES

FINDS SQUARE ROOT

ARITHMETIC MEAN

AREA OF SURFACE OF REVOLUTION

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

FACTORING QUADRATIC TRINOMIALS

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

36851
36668
36796
36240
36205
36333
36620
36262

36663
36662
36674
36159

36277
36129
36253
36664
36265
36665
36666
36667
36622
36708

36251
36623
36239
36335

36336
36625
36182
36337
36238
36626
36627
36628
36338
36278
36128

36237
366082
36130
36339
36133




VOLUME 1V
CONTENTS (Continued)

810 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)

TITLE ORDER NO.

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




VOLUME IV
CONTENTS (Continued)

833 SCIENCE ( EDUCATION) Continued

NAME

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

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

STERL
STOICH
uspPoP
VFIELD
VLOCTY
WATER1
WATER2
WAVES

TITLE ORDER NO.

CLOUD FORMATION

TEMPERATURE SCALE CONVERSION
RADIOACTIVE DECAY GAME

NUCLEAR DECAY

SOLAR ECLIPSE SIMULATION

GENETIC CHARACTERISTICS

ELECTRIC FIELD STRENGTH

EINSTEIN DISTORTIONS

DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS
CALCULATES EMPIRICAL FORMULAS
EQUILIBRIUM SYSTEMS

NATURAL SELECTION EXPERIMENT
PROCESS OF GAMETOGENESIS

GENETICS SIMULATION

GRASSLANDS ECOLOGY SIMULATION
HALF LIFE SIMULATION

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

REVIEW OF KINEMATICS

KINETIC REACTION
COMPUTER-AUGMENTED PHYSICS TOPICS
SOLVES LENS PROBLEMS

LOCK & KEY MODEL OF ENZYME ACTION
MALARIA ERADICATION PROGRAM

MASS DEFECT

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

NEWTON*S 2ND LAW

ENZYME REACTION RATE

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

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

PHOTOSYNTHESIS EXPERIMENT
PHOTOELECTRIC EFFECT

ENERGY LEVEL PROBLEM

PH, POH, PCT, DISSOCIATION

A PHOTOELECTRIC SIMULATION

WATER POLLUTION SIMULATION
POPULATION GROWTH

PERCENT COMPOSITION

PROJECTILE MOTION

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

SPACECRAFT ORBITS

OPTICAL ABSORPTION SPECTRA SIMULATION, 2-
SPECIES EQUILIBRIUM MIXTURES

FLY POPULATION CONTROL

MASS VOLUME

HUMAN POPULATION PROJECTION
POTENTIAL FIELD PICTURE
INSTANTANEOUS VELOCITY

WATER BUDGET PROBLEM CHECK

WATER BUDGET

SUM OF TWO WAVES

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

36646
36759
36779
36385
363117
36318
36617
36350
36639
36844
36311

36631

36319
36672

36669
36351

36320
36321

36184

36641
36618
36882
36322
36323
36326
36327
36324




VOLUME IV
CONTENTS (Continued)

850 FINE ARTS (EDUCATION)

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




VOLUME 1V
CONTENTS (Continued)

885 EDUCATIONAL ADMINISTRATION

NAME

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

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




VOLUME IV
CONTENTS

801 MATHEMATICS (EDUCATION)

August 1976

NAME TITLE

ALGIE :BASIC ALGEBRA DRILL

AREA :COMPUTER-AUGMENTED CALCULUS TOPICS

BASE :BASE CONVERTER

BISQAR: SQUARING BINOMIALS

CADA1I1:COMPUTER ASSISTED ARITHMETIC DRILL

CRVLEN$COMPUTES LENGTH OF ANY CURVE

CUVAREA: AREA UNDER CURVE

CXSYSSs SOLVING SYSTEMS OF COMPLEX LINEAR
EQUATIONS

DERSIN: COMPUTER~-AUGMENTED CALCULUS TOPICS

DERTIV:COMPUTER~-AUGMENTED CALCULUS TOPICS

DESCAL:DESK CALCULATOR SUBROUTINE

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

DIMIS :X-Y AXIS SEGMENT PROGRAM

DRILL $BASIC ARITHMETIC DRILL

EXTEND: INFINITE PRECISION MATH UTILITY PROGRAM

FUNDTH: COMPUTER-AUGMENTED CALCULUS TOPICS

GAME :CLASSIC MATRIX OF GAME THEORY

GRAPH! : COMPUTER-AUGMENTED CALCULUS TOPICS

GRAPH23: COMPUTER~AUGMENTED PHYSICS TOPICS

INTEGR: COMPUTER-AUGMENTED CALCULUS TOPICS

LIMSIN:LIMIT OF (SIN X)/X

LINES :CONVERSATIONAL COMPUTER GENERATED
CALCULUS Qulz

LOGIC :LOGIC EXAMINATION PROGRAMS

PI $ CALCULATES P!

POLSUB: POLYNOMIAL SUBTRACTION

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

RATIO :SOLVES PROPORTIONS

ROOTS2: QUADRATIC EQUATION SOLVER

SAT s TRIGONOMETRIC SOLUTIONS OF TRIANGLES

SETS sUNION AND INTERSECTION OF SETS

SIPRACsPRACTICE WITH SIGNED NUMBERS

SLOPE :FINDS DERIVATIVES

SQRT 1FINDS SQUARE ROOT

STATAL: ARITHMETIC MEAN

SURFAC3s AREA OF SURFACE OF REVOLUTION

SYSSOL: SOLVING SYSTEMS OF LINEAR EQUATIONS

TENS DRILL IN MULTIPLICATION OF NUMBERS
WITH TRAILING ZEROS

TRIFAC: FACTORING QUADRATIC TRINOMIALS

TRUTH :1TRUTH TABLES FOR BOOLEAN EXPRESSIONS

TVQUEStMATHEMATICAL GAME OF TWENTY QUESTIONS

VOLSOL:VOLUME OF SOLID OF REVOLUTION

WKSHT 3GENERATES MATH WORKSHEETS

PROGRAM
NUMBER

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

36663A
36662A
36674A
36159A

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

36251B
36623A
36239A
36335A

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

36237A
36602B
3613¢2A
36339A
36133A




VOLUME IV
CONTENTS (Continued)

810 PROGRAMMING AND COMPUTER SCIENCE (EDUCATION)

PROGRAM

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

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

LANGUAGE
STPAL :STOP MACHINE AND ASSEMBLY LANGUAGE 36765A

SIMULATOR
™ : TURING MACHINE SIMULATOR 36743A

820 ENGINEERING (EDUCATION)

ACZ1 :COMPUTER AIDED PRACTICE IN EE AC 36152A
ANALYSIS

BASP :BASIC ANALOG SIMULATION PROGRAM 36888-18022

COMPLX:CAI IN ALGEBRA OF COMPLEX NUMBERS 36153A

DVDRS :CAI IN VOLTAGE AND CURRENT DIVIDERS 36156A

EXPNTL:CAI IN SIMPLE EXPONENTIAL FUNCTIONS OF 36148A
TIME

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

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

August 1976



VOLUME IV
CONTENTS (Continued)

830 ECONOMICS (EDUCATION)

NAME TITLE

CIRFLW:CIRCULAR FLOW MODEL

GMCR@1:FISCAL POLICY GAME

GMCR@5: ECONOMIC POLICY GAME

STABIL:FEDERAL GOVERNMENT STABILIZATION POLICY
USECON:TESTING ECONOMIC HYPOTHESES

PROGRAM
NUMBER

36632A
36519A

36521A
36888-15023

36388-18@31

833 SCIENCE (EDUCATION)

H

August 1976

ALERA :PROPAGATION OF ERROR

ATOM :DERIVES THE ELECTRONIC CONFIGURATION
OF ANY ELEMENT

ATWT :CALCULATES ATOMIC WEIGHT

AVOGA :AVOGADRA'S NUMBER

BFIELD:MAGNETIC FIELD PICTURE

BOHR :ENERGY LEVEL DIAGRAM

BOLA :NUCLEAR PHYSICS GAME

CALORI:CALORIMETRY EXPERIMENT

CHARG :MILLIKAN'S OIL-DROP EXPERIMENT

CHEM :SELF-CORRECTING CHEMISTRY TEST

CHEM1 :CAI IN CHEMISTRY

CLIMAT:CLIMATE TEACHING PROGRAM

CLOUDS : CLOUD FORMATION

CONVRT: TEMPERATURE SCALE CONVERSION

DECAY1:RADIOCACTIVE DECAY GAME

DECAY2:NUCLEAR DECAY

DRAGON: SOLAR ECLIPSE SIMULATION

DROS :GENETIC CHARACTERISTICS

EFIELD:ELECTRIC FIELD STRENGTH

EINDIS:EINSTEIN DISTORTIONS

ELMENT:DRILL ON SYMBOLS FOR CHEMICAL ELEMENTS

EMPIR :CALCULATES EMPIRICAL FORMULAS

EQUIL1:EQUILIBRIUM SYSTEMS

EVOLU :NATURAL SELECTION EXPERIMENT

GAMGN :PROCESS OF GAMETOGENESIS

GRAZE :GRASSLANDS ECOLOGY SIMULATION

IONIC :DRILL ON FORMULAS AND CHARGES OF IONS

IONIC1l:DRILL ON FORMULAS OF IONIC COMPOUNDS

ISOMER:DRILL ON NAMING ALKANES

KINERV:REVIEW OF KINEMATICS

KINET :KINETIC REACTION

LANDIN: COMPUTER-AUGMENTED PHYSICS TOPICS

LENSES: SOLVES LENS ,PROBLEMS

LOCKEY:LOCK AND KEY MODEL OF ENZYME ACTION

MALAR :MALARIA ERADICATION PROGRAM

MASSD :MASS DEFECT

MEMBR :DIFFUSION EXPERIMENT

MKS1 :COMPUTER-AUGMENTED PHYSICS TOPICS

MKS2  :COMPUTER-AUGMENTED PHYSICS TOPICS

MOLAR :ACID-BASE TITRATION

NEWTN2:NEWTON'S 2ND LAW

NZYM2 :ENZYME REACTION RATE

36603B
36705A

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




VOLUME IV
CONTENTS (Continued)

833 SCIENCE (EDUCATION) Continued

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

August 1976
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CONTENTS (Continued)

860 SOCIAL SCIENCE (EDUCATION)

B

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

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

SYNTAX FOR SPANISH I1

880 BUSINESS (EDUCATION)

ATG :COMPUTER ORIENTED ACCOUNTING - 36888-18032

INTERACTIVE VERSION

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

GSPMG :STANFORD PORTFOLIO MANAGEMENT GAME 365027

LABOR :LABOR/MANAGEMENT BARGAINING 36233A

August 1976
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885 EDUCATIONAL ADMINISTRATION

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

August 1976




HEWLETT-PACKARD SOFTWARE CENTER
DOCUMENTATION FORM FOR CONTRIBUTED BASIC PROGRAMS

TITLE

PROGRAM NAME CLASSIFICATION CODE D]j

SELECT UP TO FOUR CROSS REFERENCE WORDS FROM CROSS REFERENCE INDEX

DESCRIPTION { )} Program () Subroutine

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

USER INSTRUCTIONS

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

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

number should begin at 9000.




SYSTEM SPECIFICATIONS

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

SPECIAL CONSIDERATIONS

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

CONTRIBUTOR'S NAME AND ORGANIZATION ADDRESS

TOBEPUBLISHED? ( ) yes ( ) no

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

Signature Date

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

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

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



ERROR REPORT FORM
(HP BASIC CONTRIBUTED)

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

Submitted By
Organization Name
Address

City, State, Zip

Phone

Has software been modified by user?

Enclosed References: »

TTY LOG

LISTING

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

Date
Program Name

Order No.

NO YES (if YES, explain below)

Corrected Tape Corrected LISTING



TITLE:

DESCRIPTION:

INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (8Q1)

CONTR!IBUTED PROGRAM BASIC

B ALGIE
BASIC ALGEBRA DRILL , 36851

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

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

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

Bill Jarosz
De Paul University
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RUN

RUN
ALGIE

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

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

A SESSION LASTS UNTIL YOU GET 20 CORRECT ANSUERS.

ALL ANSWERS ARE POSITIVE OR NEGATIVE INTEGERS.

WHAT'S YOUR NAME?BILL JAROSZ

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

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

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

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

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

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

YOU'RE HALF WAY THROUGH NOV.

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

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

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

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

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

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

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

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

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

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

YbU ONLY NEED ONE MORE CORRECT ANSVER.

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

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

DONE



" TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

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

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

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

3 2

Y = AXY + BX" + CX +D

over any specified interval on the X-axis.

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

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

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

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

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

4. Terminate program run.

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

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

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

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

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

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

11000 Wolfe Road
Cupgrtino, California 95014

Project Solo
University of Pittsburgh
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RUN

RUN
AREA

THIS PROGRAM COMPUTES APPROXIMATIONS TO THE AREA

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

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

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

Y = AxXt3 + B#xX12 ¢+ C=*xX + D,

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

Ba?1

C=?92

D=?Q

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

BY ASSIGNING VALUES TO R AND S.

R=?3

5=72

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

THE INTERVAL IS ( @ s 2 l.

THE NUMBER OF RECTANGLES !S & .

THE FUNCTION IS

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

THE APPROXIMATION TO THE AREA IS #sxsx .75 bbbl

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

THE INTERVAL IS ( @ , 2 J.

THE NUMBER OF RECTANGLES IS 256 .

THE FUNCTION IS

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

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

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

BY ASSIGNING VALUES TO R AND S.

R=?-2

$=22

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

N MUST BE A POSITIVE WHOLE NUMBER

LESS THAN S5@3. TRY AGAIN.

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

THE INTERVAL 1S (-2 s 2 l.

THE NUMBER OF RECTANGLES IS 256 .

THE FUNCTION IS

a Xt3 + 1 Xt2 + 2 X+ 3 .

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

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

A=?75

B=?7-3.5 -

C=78.111 | .

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

BY ASSIGNING VALUES TO R AND S.

R=?-2

S=72

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

THE INTERVAL IS (-2 s 2 D)

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

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

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

DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

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

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

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

Ravenswood High School
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RUN

RUN
BASE

THIS PROGRAM IS A BASE CONVERTER

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

ENTER THE NUMBER?256

ENTER 1TS BASE?10

ENTER DESIRED BASE?8

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

ENTER ITS BASE?192 -

ENTER DESIRED BASE?2

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

ENTER ITS BASE?8

ENTER DESIRED BASE?10

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

ENTER ITS BASE?2

ENTER DESIRED BASE?10

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

EXTRA INPUT - WARNING ONLY

ENTER ITS BASE?1Q
ENTER DESIRED BASE?6

THE NUMBER 1@ IN BASE 6 IS 14

ENTER THE NUMBER? 102 49

ENTER ITS BASE?10

ENTER DESIRED BASE?6

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

ENTER 1TS BASE?6

ENTER DESIRED BASE?10

THE NUMBER 115241. IN BASE 19 IS 18249

ENTER THE NUMBER?
DONE



MATHEMATICS (EDUCATION) (801)

contrisuten procrav BASIC

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

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

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

SPECIAL FOR INSTRUCTIONAL PURPOSES .

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

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

ACKNOWLEDGEMENTS: Michael Bolduan
Clackamas High School



BISQAR, Page 2

RUN

RUN
B1SQAR

SQUARING BINOMIALS eeceoves

DO YOU WANT DIRECTIUONS?7YEES~~S

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

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

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

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

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

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

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

NO. 1 ] . o

WHAT 1S THE SQUARE OF 3 =X + 1

79,651 '

NO. 2 3

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

7100,-22,1 ’

NO. 3 3

WHAT 1S THE SQUARE OF 18 X + 2

7100,408,4

NO. 4 3 .

VHRT 1S THE SQUARE OF 5 X + 1

125,5,1

NO. 5 )

WHAT 1S THE SQUARE OF -9 =X ¢+ -9

781,162,81 h .

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

NO. 4 h

IT TOOK YOU 2 MINUTES.

CORRECT YOUR ERRORS ON THIS PAPER AND TURN IT IN FOR

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

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS: .

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

CADA1I
COMPUTER ASSISTED ARITHMETIC DRILL 36205

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

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

for this purpose.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

William H. Jones
Chatham Township High School
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RUN

CRE=CADALF, 25
GET-CADALll
RUN"
CADAl1I

DONE
GET-CADAlP
RUN '’
CADALP

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

72 "
CORRECT PROBLEMS?14d
LARGEST MINUEND?25

24 - 23 =714

YOUR ANSWER IS WRONG, TRY IT AGAIN.

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

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

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

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

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

NO RECORD LISTED FOR STUDENT # 3

DO YOU WISH TO OPEN A RECORD?YES

STUDENT NAME?JOKN DOE

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

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

DONE

GET-CADAIM
RUN"’
CADAIM

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

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

71

STUDENT # 24

A a

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

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

WHAT 1S STUDENT #7?

774

A [}

OPERATION ATTEMPTED 1 ST TRY 2 ND TRY INCORRECT

ADDe (-} 2
SuB+
MULT.

1
"]
]
DivV." 1

Ve . —
—-—-—naun
[AR--N. -

DO YOU WISH FURTHER MAINTANENCE?NO

DONE



CTITLE:

DESCRIPTION:

. INSTRUCTIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E‘J‘!L!i‘][‘::

: CRVLEN
CRVLEN: Computes Length of Any Curve 36333 -

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

OBJECTIVES:
A. Time saving factor for computations.

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

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

PRELIMINARY PREPARATION: None.

DISCUSSION: See following page.

Huntington Project
Polytechnic Institute of Brooklyn
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INSTRUCTIONS: continued

DISCUSSION:

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

Piecewise linear approximation of a smooth curve

RUN

RUN
CRVLEN

LENGTH OF A CURVE

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

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

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

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

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

YOU MIGHT TRY THAT AS YOUR FIRST RUN.

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

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



NUMBER OF SUM OF
SUBINTERVALS SECANT LENGTHS X CHANGE IN LENGTH

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

8 531.817 +257691

16 531.964 «178364

32 532.017 9.82135E-023

64 532.042 4.72664E-03

128 532.049 1.28485E-03

256 532.05 2.06491E-04

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

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

DONE

CRVLEN, page 3



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E;JE‘LEE;][‘::

CVAREA

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

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

. mation:

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

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

IV Parabolas (Simpson's Rule)

OBJECTIVES:

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

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

INSTRUC?TONS: ' PRELIMINARY PREPARATION:

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

f’:::sg‘,
y

Starting with
{(a) as height

- x
a D

Inscribed Rectangular Approximation

Continued on following page.

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

y = f(x)

Y ) /

——

L]

1]

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

L] 1

prt—— x
a b
Circumscribed Rectangular Approximation

DISCUSSION:

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

Y /{::"I\
g

a b

Trapezoid Approximation



RUN
CVAREA " !

AREA UNDER A CURVE - INTEGRATION

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

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

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

IV PARABOLAS (SIMPSON'S RULE)

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

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

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

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

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

DONE

1 GOTO 200. .

380 DEF FNY(X)=Xt3
RUN

CVAREA

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

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

4 1581.17 3748.92 2625.85 2499.75

8 1969.14 3093.01 2531.07 2499.75

16 2226.61 2788.55 2507.58 2499.75

32 2361.22 2642419 2501.71 2499.75

64 2430. 2570.48 2500.24 2499.75

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

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

TO USE A NEW FUNCTION YOU NEED ONLY RETYPE LINE 3080

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

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

DONE

CVAREA, Page 3



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

' CXSYSS
SOLVING SYSTEMS OF COMPLEX LINEAR EQUATIONS 36262

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

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

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

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

Wb

210212212352

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

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

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

Phillip Short
Burnsville Senior High School
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RUN

8908 DATA 2,2,2

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

CXSYSS

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

FREQUENCY = |

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

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

FREGUENCY = 2
SOLUTIONS

SYSTEM ¢ 1

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

.-

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

FREQUENCY = 4

SOLUTIONS

SYSTEM # |



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

SYSTEM # 2

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

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

DONE

8988 DATA 2,2,2

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

CXSYSS

WHAT FREQUENCIES WOULD YOU LIKE THE SYSTEMS SOLVED FOR?

t ?]
T 7999

FREQUENCY = 1

VECTOR 1 OF NULL SPACE.

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

VECTOR 2 OF NULL SPACE.

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

SOLUTIONS

SYSTEM # 1

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

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

DONE

CXSYSS, Page 3
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TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

August 1976

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E‘H‘!L:E;:l:‘::

DERSIN
COMPUTER-AUGMENTED CALCULUS TOPICS " 36662

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

The user is asked to input the value of X.

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

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

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

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

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

Project Solo
University of Pittsburgh
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RUN

RUN
DERSIN

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

WHAT IS X?-1

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

WHAT 1S X?1

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

WHAT 1S X?
DONE

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROG RAM ]E;a‘!&!i‘][‘::

. DERTIV

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

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

330 LET Y=f(X)

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

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

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

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

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

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

For ordering information of curriculum material, contact:

Hewlett-Packard Computer Curriculum Project
Scientific Press

1629 Channing Ave.

Palo Alto, California 94303

ACKNOWLEDGEMENTS: Project Solo
University of Pittsburgh

August 1976
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RUN

338 LET YsEXP(X)

RUN
DERTIV

THIS PROGRAM WILL COMPUTE A SET OF APPROXIMATIONS

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

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

WHAT IS x?9

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

WHAT IS Xx?1

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

August 1976



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM :la‘l‘!L!E;:l[‘::

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

330 LET Y=f(X)

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

SPECIAL

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

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

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

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

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

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

11000 Wolfe Road
Cupertino, California 95014

ACKNOWLEDGEMENTS: Project Solo
University of Pittsburgh
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RUN

334 LET YsEXP(X)

RUN
DERTIV

* THIS PROGRAM WILL COMPUTE A SET OF APPROXIMATIONS

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

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

WwHAT IS X?0

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

WHAT IS Xx?1

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

WHAT IS Xx?
DONE



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

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

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

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

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

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

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

GET- DESCAL

1 GOSUB 9000

2 STOP

RUN

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

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

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

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

continued on following page

SPECIAL

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

ACKNOWLEDGEMENTS: People's Computer Company

Menlo Park, California

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

120 (program continues here)

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

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

APPEND- DESCAL

RUN

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

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

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

August1976



RUN

PRINT "MAIN PROGRAM BEGINS."

1

2 GOsSuUB 92322 .

3 PRINT "MAIN PROGRAM ENDS."
4 STOP

RUN

DESCAL

"MAIN PROGRAM BEGINS.
CALCULATOR MODE.
CLEARED TO ZERO

1ST NUMBER?3
FUNCTION?ADD

2ND NUMBER?5¢

ADD= 53

FUNCTION?MUL
2ND NUMBER?2
ML= 126

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

FUNCTION?DIV
2ND NUMBER?3
DIv= 4

FUNCTION?DIV

2ND NUMBER?0

DIVISION BY ZERO 1S UNDEFINED.
DIV= 4

FUNCTION?SIN
SIN=-.756883

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

FUNCTION?EXC
2ND NUMBER?12
EXC= 12

FUNCTION?NEG
NEG=-12

FUNCTION?EXT
EXIT.
MAIN PROGRAM ENDS.

DONE
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DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

MATHEMATICS (EDUCATION) (801}

CONTRIBUTED PROGRAM BASIC

DIFFEO

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

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

inctructions and a sample run are included within the program.

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

Student Background Required: General knowledge of differential equations.

Intended as a general purpuse progran.

Anthony (. Baxter

ACKNOWLEDGEMENTS:

University of Virginia
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RUN

RUN
DIFFEQ

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

T2=FINAL TIME

N =NUMBER OF DIFFERENTIAL EQUATIONS

H =INTEGRATION STEP SIZE

NP=NUMBER OF CALCULATIONS BETWEEN PRINTINGS

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

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

DONE

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

RUN

DIFFEQ

FOURTH ORDER RUNGE-KUTTA-GILL INTEGRATION ALGORI THM

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

1 1 1

15 2.25 «666667

2 4 5

2.5 6.25 4

3 9. «333333

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

DIMIS
X-Y AXIS SEGMENT PROGRAM 36277

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

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

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

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

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

John C. Ridges

Aardvark and Company

2130 Bell Court

Lakewood, Colorado 80215
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RUN

RUN
DIMIS

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

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

THE SLOPE IS UNDEFINED

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

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

THE SLOPE 1S +4/3

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

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

THE SLOPE 1S -2/65

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

THE MIDPOINT IS P(+4,+2)

THE SLOPE IS +1/2

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



MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM ]E’h‘%\iii][‘::

. DRILL
TITLE: SUPER DRILL IN ARITHMETIC FACTS . 36129

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

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

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

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

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

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

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

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

RUN
DRILL

DO You WANT DRILL IN ADDITION,SUBTRACTION.

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

- s
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[ T )
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» -]
] [ I I A |
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w
LI I I
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]
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-}
[ T B B B I |

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

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

aaaoaa
AN~ OO &EW

NNNNNNNNNANN

9
9
X
1

i

3
3
5
X
2
c

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

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

= 2

= 12X

=6

]

i

63X

24

4

7

[]

39 .

72 -

XOO [y X <]

VR == NWI=® =~
MM XX XXX KKK NN
RULUIBAINVNRORIPNO N —
L I B B B B AN
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YOU GOT 18 CORRECT AND 3 WRONG IN 3@ SECONDS OF SUPERDRILL
DO YOU WANT MORE?P

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

DONE



TITLE:

DESCRIPTION:

INSTRUCTIONS:

SPECIAL
CONSIDERATIONS:

ACKNOWLEDGEMENTS:

MATHEMATICS (EDUCATION) (801)

CONTRIBUTED PROGRAM BASIC

EXTEND

“INFINITE" PRECISION MATH UTILITY PROGRAM 36253

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

Run the program. The instructions are self explanatory.

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

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

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

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

Aardvark and Company
2130 Bell Court
Lakewood, Colorado 80215
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RUN

RUN
EXTEND

THE FOLLOWING INSTRUCTIONS CAN BE USED:
FACTORIAL

DIVIDE

FACTOR

EXPONENTIATE

STOP

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

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

75 FACTORIAL = 24,809,1408,811,395,398,091,946,477,116,594,833,6606,926
+243,886,570,122,837,795,894,512,655,842,677,572