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ABSTRACT

‘ The programs in these three booklets are designed to
demonstrate how the computer can be applied to the problems of many
disciplines. The problems and the corresponding computer programs
are, for the most part, quite simple and are designed to be
*jumping-off points" for students from the high school level up.
Programs include one or more from each of the following areas:
mathematics (calculating, algebra, geometry, plotting), statistics,
physics, chemistry, biology, ecology, social studies, electricity and
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In addition to the computer program, the source, a description of the
program, a discussion of the approach used in solving it, a sample.
printout, and the educational benefits are listed for each problen.
The language BASIC is used for all programs. (Author/JKj
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BASIC APPLICATION PROGRAMS
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INTRODUCTION

=

The programs contained in this book are designed to demon-
strate how the computer can be applied in a meaningful way
to problems of many disciplines. The problems and the
corresponding programs are., for the most part, quite simple
and are designed to be "jumping off points" for students
from the high school level oun up. Programs include one or
more from each of the following areas:

ED052610

Mathematics
Calculating
Algebra
Geometry
Plotting
Physics :
Chemistry
Biology
Ecology
Social Studies
" Economics '
Business
Electricity & Electronics
Teacher Aids
Games &.Recreation

All of the programs, with a very few exceptions, may be run

on. EduSystens 10 through 90, PDP-8 Family and FDP-11l Family

computers. Very large programs will not always run on Edu-

Systems 10 (4K PDP-8); this is noted in the program descrip-
tion. ' : '

EduSystems—expandable, economical
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FOR MORE INFORMATION

-
For more advanced or comprehensive problems in BASIC, the following <;}

books are suggested:

Higgins, G. Albert, Jr.

The Elementary Functions: 2n
Algorithmic Approach

Kiewit Computation Center

pPartmouth College

Hanover, New Hampshire 03755

Sage, Edwin R.

Problem Solving With the Computer
Entelek, Incorporated

42 Pleasant Street

Newburyport, Massachusetts 01950

Coarn., James S.
Bagsic BASIC

Hayden Book Company

New York, N.Y.

Albrecht, R. & Finkel, L.

Math I, Math II, Business I
and Social Studies 1

Tecnica Education Corporation

655 Skyway Boulevard

San Carlos, California 97040

Johnson, D.C., et al
Computer Assisted Mathematics
Program (CAMP) - 7 Volumes
Scott, Foresman & Company
Glenview, Illinois 60029

Albrecht, R., Lindberg, F., Mara, W.
Computer Methods in Mathematics
Addison-Wesley Publishing Company
Menlo Park, California 94025 ,




DIGITAL EQUIPMENT CORPORS\TION

AREA: Mathematics NUMBER: NAME: DRINKR
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program illustrates how the computer, used as
an extended calculator, can solve the following
problem:

35 persons per 1000 have high blood pressure. 80%
of those with high blood pressure drink, and 60%
wi.thout high blood pressure drink. Estimate the
fraction of drinkers with high blood pressure.

APPROACH: This problem requires the solution of several simple
equations. If we let H = the number of people with
high blood pressure, then:

H = 35

And if Hl1 = the number of people with high blood
pressure who drink, then:

Hl = .80 * H

Letting L1 ~ the number of people with low blood pressure
who drink yields: :

L1 = .60 .* (1000 - H)
Now, we can solve for the number of drinkers, D:
D = Hl + L1

Finally, the percentage of drinkers with high blood
pressure is:

X =Hl * 100 / D

The program below solves the ‘problem in a jiffy:

. .
computers are for Kids————3 ~Hnanan
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READY

5 PRINT 'PROGRAM DRINKR'
6 PRINT

1#¢ LET H=35

20 LET Hl=.8%H

A7 LET Li=e6%x(1000-H)

4 LET D=Hi+L1

5% LET X=H*x10pa/D

600 PRINT ¥:"%2 DRINKFRS HAUE HIGH BLOOD PRESSURE.'

70 PRINT H*x180/106¢:"% OF ALL PEOPLE HAVE HIGH BLOOD PRESSURE."
99 FND

RUN
PROGRAM DRINKR .
5.766063 % DRINKERS HAVE HIGH BLOOD PRESSURE.

3.5 % OF ALL PEOPLE HAVE HIGH BLOOD PRESSURE.

READY

EDUCATIONAL BENEFITS: This type of problem can be written directly
in BASIC without going through the steps
above. Recognizing this type of problem
readily will save lots of pencil-pushing
time.



DIGITAL EQUIPMENT CORPORéATION

AREA: Mathematics NUMBER: NAME: Bicycl

SOURCE: Digital Equipment Corp LANGUAGE: BASIC

DESCRIPTION: The solution to this problem illustrates how the computer
can be used as a powerful calculator. The problem is:

A boy on a bicycle and a man in a car start at the same time from town
A for town B, 110 miles away. They travel over the same road at 6 and
40 miles per hour respectively. ¥hen the man in the car reaches B, he
will stop fcr 15 minutes and then start back again. How many hours
will the boy on the bicycle have traveled when he meets the cai on its
return trip?

USAGE: Let's set up our equations first. Remember distance = rate *
time or T = D/R. Letting Tl be the time the car has traveled before
it starts the return trip, then:

110 mi 1

= =2 Ml 4 2
Tl 40 mph 2 hr.

The bicycle has traveled Tl * 6 mph at the time the car starts back.
Hence the time until they meet is

110 ~ T1*6
40 mph + 6 mph

T2 =

The total time is Tl + T2, sO now we can easily write a program to
solve the problems

$ PRINT "PROGRAM BICYCL"

6 PRINT

14 LET T1=110/40+41/4

20 LET T2=(110~6%T1)/(40+6)

37 PPINT ""CYCLIST HAS TRAVYFLED":T1+T23'HOURS WHEN BOTH MEET."
99 END

RUN

PROGFRAM BICYCL

o CYCLIST HAS TRAVELED S5 HOURS WHEN BOTH MEET.

computers are for kids———5 -ﬂﬂaﬂan ——EduSystems—expandable, economical




Not very difficult and the numbers "come out even." But they don't have
to. Let's try it over a distance of 112 miles with speeds of 7.5 mph and
46 mph respectively. The computer solves this one just as easily. Can

you? “)
READY

16 LET Ti=112/46+1/4
P8 LET T2=(112~7.5%T1)/(46+75)

RUN
PROGRAM BICYCL

CYCLIST HAS TRAVELED 4.401869 HOURS WHEN BOTH MEET.

PEADY

EDUCATICONAL BENEFITS: Computers can be used as powerful calculators too.



DIGITAL EQUIPMENT CORPORATION

AREA: Mathematics NUMBER: NAME: GROUP

SOURCE: Digital Eduipment Corp. LANGUAGE: BASIC
DESCRIPTION: This program illustrates a method of solving a mathematical
word problem by trial and error using the computer. The problem is:

When 15 girls leave a group of boys and girls, there are 2 boys for each
girl. Aftexr that, 45 boys leave. Then there are 5 girls for each boy.
How many girls were in the group before anyone left?

USAGE: One must recognize that this problem requires the solution of
two simultaneous equations. Letting G = the original number of girls
and B = the original mmber of boys, the equations are:

{G - 15) x 2 B

(B - 45) x 5 (G - 15)

It is, of course, possible to substitute the value of B from Equation 1
into Equation 2 and solve for G. However, the computer permits us to
get the solution by trial and error, obviously not a very sensible way
to do the problem by hand.

The program below has besen written to try all possible values of B and
G between 1 and 100 until a solution is found or until the program runs
out of combinations.

EduSystems—expandable, economical
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READY

S PRINT "“PROGRAM GROUP"

6 PRINIT

1@ FOP G=1 TO 100 , )
op FOP n=1 TO 100 e
25 LFT T=1+1

3¢ IF 2%(G-15)<>B THEN 50

an 1F S%{B=-45)<>(G-15) THEN 50

4% PPINT G3"GIRLS",B;"BOYS"

ar GO TO 9@

Sa NEXT R

6A NEXT G

7% PRINT "NO SOLUTION®™

90 PRINT I3COMBINATIONS TRIED"

99 END

RUN

PRPOGRAM GPOUP

a¢ GIPLS 5@ BOYS
3954 COMBINATIONS TRIED

READY

'EDUCATIONAL BENEFITS: The student can see that the computer can be
employed to- find a solution to a problem by trial and error, but that it . )
must try 3950 possible solutious before the correct one is reached. "
Hence, if a problem can be easily solved by hand, the computer may not
always be a significant advantage.

—
.\‘\/




DIGITAL EGUIPMENT CORPR(;;\TION

AREA: Mathematics NUMBER: NAME: SIMUL

SOURCE: Digital Equipment Corp. : LANGUAGE: BASIC
DESCRIPTION: The SIMUL program illustrates one way in which the
computer can be used to solve relatively complex simultaneous equations,

USAGE: The computer can be used to solve simultaneous equations by
trial and error far faster than we humans can. For example, let's solve
for x and y in the following equations:

2X = 1_21 and 33X = 27y
The program, which tries values of x and y between 0 and 100 until it
reaches a solution oOor runs out of values is as follows:

5 PRINT '"PROGRAM SIMUL"
6 PRINT 'SOLUTION TO TwO SIMULTANEOUS EQUATIONS"
7 PRINT
16 FOR X=1 TO 100
20 FOR Y=1 TO 100
30 IF 2tX<>16%*Y/3 THEN S50
40 IF 3t1X<>27%Y THEN 50
45 PRINT "X =""3X,"Y =";v
48 GO TO 99
SO NEXT Y
60 NEXT X
7% PRINT "NO INTEGER SOLUTION®
99 END

READY
RUN

PROGRAM SIMUL
SOLUTION TO TWO SIMULTANEOUS EQUATIONS

X = 4 Y = 3

READY

computers are for kidf:"‘_—=9 ﬂﬂﬂﬂan
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Let's try the same problem, but change Equation'2 s1ight1y..

16 FOR X=1 TO 10

2n FOR Y=1 TO 10

49 IF 3¢X<>28*Y THEN 50
RUN

PROGRAM SIMUL
SOLUTION TO TwWO SIMULTANEOUS EQUATIONS

NO INTEGER SOLUTION

READY

Oh, Oh. What went wrong?

EDUCATIONAL BENEFITS: The student can see that trial and error. at
least incrementing by whole numbers., does not always yield a solution,

even trying 10,000 combinations. There must he another, better way. -
Hint: Try combining the two egquations and getting a solution for x
using program ROOT. Then y can be easily solved for.
()
S
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AREA: Mathematics NUMBER: NAME: BOOKS

SOURCE: Digital Equipment Corporation LANGUAGE: BASIC
DESCRIFTION: This program illustrates the solution to a fairly simple
word problem involving two simultaneous  equations. Then, by combining
: the equations and trying fewer combinations, the speed of obtaining the
! solution can be improved 100 fold. The problem is:

i Brown has 48 books; some are worth $3 each, some $5 and others $8. The
{ total value of the books is $175. How many of each kind are there if
there are an even number of $5 books?

USAGE: The equations for solution are (letting T = number of three
dollar books; F = five dollar books and E = eight dollar books):

i o o e o2 raren

s ™,
r .

. T +F +E = 48
N

T * 34+ F *5+E*8 =175

If we then try all possible combinations of T, F, and E from 1 to 48 for
each variable, our program would be as follows:

5 PRINT ™ALL POSSIBLE SOLUTIONS FOR BOOKS PROBLEM"
6 PRINT

7 PRINT "'T","F","E"
8 PRINT

19 FOR T=1 TO 48

20 FOR F=1 TO 48

39 FOR E=1 TO 48

43 IF (T+F+E)<>48 THEN 70

50 IF (T*3+F*S5+E%8)<>175 THEN 70
6 PRINT T,>F>E

M NEXT E

8@ NEXT F

90 NEXT T

(:) 99 END
f

L computersare for kids’-—"'—ll' ﬂﬂﬂﬂan
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BOOKS T zi:03 22-JAN=-71

N
}
-~
ALL POSSISLE SOLUTIONS FOR BOOKS PROBLEM
T F E
3a 13 1
37 B 3
1o ] . 3 5
TIME: 7.31 SECS.
READY
However, 7.3l seconds is a long time for the computer to work. Let's
solve for T in both equations by hand and solve the resulting equation
by brute force on the computer:
F*¥2+E*5=31
In this equation, we can also reduce our limits since we recognize that
F cannot be greater than 31/2 = 15.5 and E cannot be greater than _
31/5 = 6.2. Making the appropriate program modifications leads to: |
19
20 FOR F=1 TO 15
3» FOR F=1 TO 6
40 1IF (F*2+E*5)<>31 THEN 70
S0
55 LET T=48-F-E
90
RUN
BOOKS 21:96 22-JAN=T71
ALL POSSIBLE SOLUTIONS FOR BOOXS PROBLEM
T F . E
40 3 .5
37 8 3
34 13 1
0
TIME: (.16 SECS.
READY



vz

Our final refinement is to step F in increments of 2 since we kriow it
must be even. '

(i} - 5 PRINT "SOLUTIONS FOR BOOKS PROBLEM WITH F = EVEN NUMBER"
20 FOR F=2 TO 14 STEP 2
RUN

: BOOXS 21:10 22-JAN-71

SOLUTIONS FOR BOOKS PROBLEM WITH F = EVEN NUMBER
i T F E

§ 37 | 8 3

% TIME: #.26 SECS.

READY

EDUCATIONAL BENEFIT: Notice the enormous improvement in computing time
_ required for a solution 7.31 seconds to .06 seconds. Brute force
1 ( | certainly is inefficient! Perhaps it's worthwhile to think through
Lo most problems, particularly big ones. The computer may be fast, but

we just improved its performance by 100 times using a little common
sense.

jid
(V]




DIGITAL EQUIPMENT CORPORS\TION

AREA: Mathematics: NUMBER : NAME: SETS-1
SOURCE: CAMP First Course, Scott, Foresman and Company -

LANGUAGE: BASIC
DESCRIPTION: Program to determine the intersection of two sets of
numbers.

USAGE: Two sets of numbers can be combined to yield a third set by

the operation of intersection. The intersection of two sets A and B is
the set that contains all elements that belong to both A and B. It does
not contain any other elements. The intersection is usually written ANnB.

For example, if M ={0,2,4,6} and K ={1,2,3,4}, then Mok ={ 2,4} .

The computer can be instructed to find the intersection of two sets. A
program for finding the intersection of set x = {1,3,5,---19} and
y ={2,5,8,---29} is written below

S PRINT "PROGRAM SETS-1"
6 PRINT

7 PRINT "THF INTERSECTION OF SETS X AND Y IS:*"
1@ FOR X=1 TO 19 STEP 2
20 FOR Y=2 TO 29 STEP 3
30 IF X=Y THEN 70

40 NEXT Y

S@#@ NEXT X

64 GO TO 99

76 PRINT X

80 GO TO 5¢

99 END

RUN

PROGRAM SETS-1

THF. INTERSECTION OF SETS X AND Y ISt
5 .

i1
17

READY

computers are for kuds——l4-mnﬂﬂan
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Using the computer, complicated sets which would be tedious to do by.

hand may be examined by defining one or both sets in a data statement.

In the following example, set y is the same as above, but set x is oo
given in the DATA statement. L;)

5 PRINT "PROGRAM SETS-1"

6 PRINT

7 PRINT "THE INTERSECTION OF SETS X AND Y IS:™
1# READ X
2» FOR Y=2 TO 29 STEP 3
3¢ IF X=Y THEN 7@

4 NEXT Y
50 GO TC 1o
78 PRINT X
84 GO TO 10
90 DATA 2,3,8,9,14:,15,20,21,26,27
99 END
READY
RUN

PROGRAM SETS~1

THE INTERSECTION OF SETS X AND Y IS:

2

g SN
14 i

20 ‘) ‘
26

OUT OF DATA IN LINE 10

READY

EDUCATIONAL BENEFITS: The student is able to see that if there is a
numerical pattern in the sets which intersect, there is also a pattern
in the resultant intersecting set. In the first example above, for
instance, set x steps by 2 and set Yy steps by 3, hence the intersecting
set steps by 2 x 3 = 6. More complicated sets can be examined by
computer than can easily be done by hand.

b
o) |
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AREA: Mathematics NUMBER: NAME: TICKET
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC
DESCRIPTION: This program introduces the concept of logical branching
through the vehicle of a simple word problem:

At a PTA fair, they wish to dispose of an article valued at $18.00 by
selling tickets. These tickets are numbered consecutively beginning
with one. Each person drawing a ticket pays in cents an amount equal
to the nummber on the ticket, if that number is 50 or less.” If the num-
ber drawn is greater than 50, he pays just 25¢. How many tickets must
be sold so the PTA exactly breaks even?

USAGE: Letting T = the total money collected and N = the number of
tickets sold, we can set up a flow chart to calculate the total money

collected after each additional ticket is sold and compare that sum to
$18.00.

T=0

FOR N=
| To 2000

Yes’, 18 Neo
TN
T=T4+N ] T=T+25
1 e |
\les/ls\ \ No
K] _ T2 18007 K j
PRINT o NEXT N
N,T
Srop

EduSystems—expandable, economical




Having the flow chart puts us just one step away from the program and a
solution to the problem.

S PRINT '""PROGRAM TICKET" ;;)
6 PRINT

12 LET T=0

15 FOR N=1 TO 2000

20 IF N<=5@3 THEN 40
25 LET T=T+25

3 GO TO so

40 LET T=T+N

54 IF T>=18p0 THEN 70

60 NEXT N
7@ PRINT N3;"TICKETS SOLD TO COLLECT EXACTLY $";T/100

99 END
FUN
PROGRAM TICKET

71 TICKETS SOLD TO COLLECT EXACTLY % 18

READY

EDUCATIONAL BENEFITS: This problem can be done longhand, in which

case it is extremely tedious. On the other hand, most students using ¢’“)
a short cut method will get the wrong answer (72). So we see how the A
computer using logical branching can help us solve a deceptively simple
problem gquickly and correctly.
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AREA: Mathematics NUMEER : NAME: BASKT

SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program illustrates how the computer can ke used to
solve a problem using exponentlal convergence. The
problem is:

Holding a ball six feet from the floor and letting it drop. a basketball
player noticed that the ball bounced back up only two-thirds of that
height (four feet). On the second bounce, the ball rose to only two
thirds of the second height (two feet, eight inches). The third bounce
brought it to two-thirds of the previous height, and so on. What was
the total distance the ball traveled--~both up and down--before it came
to rest?

USAGE: A diagram can be used to show how far the ball bounces each time.

O
| 0

e O
@' D2= o

. 2 D3=
| 3o 2402 D4-
w 3 S*DB

We notice that after the 1lst bounce, the ball has traveled (at floor
level):

Dl + 2 * D2 or D1 + 2* (2/3 * D1)
and that after 2 bounces, the ball has traveled:

Dl + 2*D2 + 2*D3 = D1 + 2%(2/3*Dl) + 2*(2/3 * 2/3 * D1)

Hence, with each additional bounce, the ball travels an additional
distance of:

2*p1*(2/3)" or 12% (2/3)0

EduSystems—-expandable economicat



Now it is a simple matter to write a program which increments the total
distance traveled and print out the results after each bounce.

! PRINT "PROGRAM BASKT" .
2 PRINT ;~)
3 PRINT '"BOUNCES","DISTANCE" -
4 PRINT .

S LET D=6

16 FOR X=1 TO 5P

20 LET D=D+12*(2/3)1X

36 PRINT X.D

49 NEXT X

99 END

RUN

PROGRAM BASKT

BOUNCES DISTANCE
1 14

2 19.33333

3 22.88889

4 25.25926

5 26483951

6 27893

7 28.59534

8 29.086356

9 29.3757

10 29.583¢ -
11 2972253 i(;)
12 29.81502 '
13 2987664

32 29.99994

33 £9.99996

34 29499997

35 2999998

36 29.99994

37 29.99999

38 2999999

39 £29.99999

40 , 29.99999

41 29.99999

42 29.99999

43 29.99999

44 29.99999

45 29.99999

46 29.99999

47 29.99999

48 29499999

49 29.99999

50 29.99999

READY (i)

EDUCATIONAL BENEFIT: The student can see, by means of a contemporary
@ eoxample, how a progression can be used Yo solve a problem. He also
][]{leearns to solve a problem which would be quite difficult to do by hand,
“mem=spec1ally after the first few terms.

. P a—— S —— o _ -




DIGITAL EQUIPMENT CORPOR(;)‘\TION
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AREA: Mathematics NUMBER : NAME: PROGRS
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: Sometimes the computer is used to do a problem in an en-
tirely different way than we humans might approach the
same problem. For example, given the following tables

of values:

X 1 2 -")3 4 etc.
Y 10 17 26 37

What is the value of X when Y is 2602?

APPROACH: We noticed that the difference between successive values
of Y increases by 2 each step; i.e.., 7, 9, 11, etc.
Therefore, if we stepped from ¥ = 10 to 2602 in steps
of 2, the step itself would have to be incremented by
2 for each new step. If we write a program to do this
as well as count the number of steps, X, we should be
able to solve the problem. Ce—

5 PRINT "PROGRAM PROGRS"
6 PRINT

16 LET X=1

20 LET 7=7

25 LET v=102

32 LET Y=Y+Z

40 LET 72=2+2

50 LET X=X+1

60 IF Y<26A2 THEN 30

R@ PRINT "X =";X,"Y «";v

99 END

READY
RUN
PROGRAM PROGRS

X = 49 Y = 2602

READY

L.—computers are for kidg———:- “mngnan
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EDUCATIONAL BENEFIT: It's often possible to solve a problem using
the computer in a manner quite differently

than one would use by hand. How would you i:)
have solved this problem not using the com- !
puter?

o
\

o




DIGITAL EQUIPMENT CORF’ORéTlON

AREA: Geometry NUMBER s NAME: LADDER

SOURCE: Digital Equipment Corporation LANGUAGE: BASIC
DESCRIPTION: The ladder program shows how tle computer can be used to
calculate the solution to the following word problem:

A ladder 25 feet long is placed so that its foot is 7 feet from the base
of a building. When the top of the ladder slipped 4 feet down the side
of the building, how far did the foot of the ladder slip?

USAGE: The diagrams below show the two ladder positions.

25\ 25.

(-4)'

' y'

By the Pythagorean theorem we know that a2 + b2 = ¢2, hence, the
equations needed to solve the above problem are:

x =\ 252 - 72

’\/252 - (x-4)2

and the amount of slippage of the base is:

Y

z=y =17

The program to do the problem is as follows:

22
computers are for kids——d,ﬁ - ﬂﬂﬂﬂan
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READY

6 PRINT

1% LET X=SQR(25%25=T7%7)

20 LET YaSQR(25%25=(X=4)%(X~=4))

3% LET Z=Y=7

40 PRINT "LADDER BASE SLIPPED"3Z;3'FEET."
99 EWD

5 PRINT "PROGRAM LADDER" ‘:)

RUN |
PROGRAM LADDER

LADDER BASE SLIPFED 8 FEET.

READY

EDUCATIONAL BENEFITS: While the arithmetic in the problem above is not
particularly "messy", it still is no great joy to solve by hand. How-
ever, the computer would be equally happy to do the problem if the ladder
is 27.83 feet long and it wac 7.62 feet from the wall originally. Would

you? f )

»

17 LET X=SQR(27.8312-7.6212)
29 LET Y=SQR(27.83t2=(X-4)12)
3¢ LET 7Z=Y-7.62

RUN

PROGRAM LADDER

LADDER BASE SLIPPED 8.386132 FEET.

READY

T

23



DIGITAL EQUIPMENT CORPORéTION
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AREA: Geometry NUMBER: NAME: Area-l
SOURCE: Computer Methods in Mathematics LANGUAGE: BASIC

DESCRIPTION: The problem is to solve for the shaded area of the
figure below for any value of the radius, R.

APPROACH: We start by remembering that the area of a circle and
square are calculated as follows:

= 2
Acircle T*R

- 2 2
Asqu‘_ﬂ_,e = SIDE° or (2 * R)

The difference in area between a square and a circle
inscribed within its borders is:

&A= Asquare = Beircle

and the area of one corner is:
Acorner =AA/4

Now, let's write the program to perform this calculation
for any input value of R.

EDUCATIONAL BENEFITS: By trying different values of R, the student
can determine relationships in areas as a
function of the components. Let's try several
values of R and see what happens.

EduSystems—expandable. economica!l
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5 PRINT "PROGRAM AREA-1I"

6 PRINT

7 PRINT "WHAT IS THE RADIUS";
g8 IYPUT R

9 RINT

1a LET P=3.14159

20 LFT Al=P*Rt2

30 LET A2=(2%R)>t2

40 LET D=(A2-A1)/4

5@ PRINT ''AREA OF ENCLOSED CORNER IS'3
99 END

RUN

PROCGPAM AFFEA~-]

WHAT IS THE RADIUS? 1

AREA OF ENCLOSED CORNER IS 2146025

READY

RUN

PROGRAM AREA=-1}

WHAT IS THFE RADIUS? 10

AREA OF ENCLOSED CORNER IS 21.46025

READ§

RUN

PROGRAM AFRFA=-1

WHAT IS THF RADIUS? 100

AREA OF FNCLOSED CORNER IS 2146.025

RFADY

RUN

PROGRAM AREA~]

WHAT IS THE RADIUS? 2.158652

ARFA OF ENCLOSED CORNER IS 1

READY
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DIGITAL EQUIPMENT CORPORéT.ON

AREA: Geometry NUMBER: NAME: CRSCNT
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: The computer is used to aid in the solution of the
following problem. A crescent figure is bounded by
a semicircle ABC whose radius is 5 inches and an
arc ADC, the radius of whose circle is 10 inches.
Find the area of the crescent.

B

A c

APPROACH: 1In this problem, like any in which the computer is used,
the student must recognize the fundamental formulae and
algorithms to be used. If he cannot do that, he is
stuck. To aid us in completing this problem, it will be
helpful to complete the drawing to show more of both
circles.

/// = ' Rl radius of small
circle = 5
R2 radius of big
\ circle = 10

F !

Some things should now be apparent. 1In particular, since ABC is

a semicircle, distance AEC is equal to 2*Rl = 10. Hence, triangle
ACF is equilateral. Therefore, the area of wedge ADCF equals 1/6

EduSystems—expandable, economical——



the area of the large circle. Hence, the area of the crescent is:

Areanregcent - Area ABCE - Area ADCE

1

;L.*. * R12 -1 w 12 o * /7 2 _ .3232
> ™ * R [6*1'1’ R1 >~ * R2 '\Rz >

We can now substitute 5 and 10 for Rl and R2, reduce the equations
and solve. The typical math text would ask that the answer be
left in radical form and not figured for W . After a good bit of
manipulation, the student would finally get down to an answer of:

Irr
Areacrescent = 25 *(\fg "E')

However, using the computer, we can get a final solution without a
lot of hand reduction.

18 LFT P1=3.14159
20 ®RINT "ARFA OF CRESCENT IN SQUARE INCHES IS";
33 PRINT 1/2%P1*512-1/6%P1*1012+1/2%10*SOR(1312-512)
99 END
PEADY
RN

APFA OF CRFSCENT IN SQUARE INCHES IS 3@.21131

RFEADY

EDUCATIONAL BENEFITS: The student can see that the computer won't

help him much unless he knows the problem
fundamentals and can "teach" the computer
how to help him. He also learns that the
computer is happy to grind through calcula-
tions that aren't very pleasant to do by
hand. Of course, if he wants to reduce the
equation as far as possible and then use the
computer, that approach works too.

18 LET P1=3.14159

2@ PRINT "AREA OF CRESCENT IN SQUARE INCHES 1S';

37 PRINT 25%(SQR(3)-P1/6)
99 END

READY
RUN
APEA OF CRESCENT IN SOUARE INCHES 1S 3p.21131}

READY n 7"‘ __

. 2

_ - . ‘13:)
—'5'* Areagmall circle "[Areawedge Ared¢rjangle j -

]

-l

\.~
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AREA: Statistics NUMBER: NAME: FLIP-1
SOURCE: Basic BASIC, Hayden Publishing Co. LANGUAGE: BASIC

DESCRIPTION: This program makes use of the random number generator
in BASIC to flip an imaginary coin and do a simple
tabulation of the number of heads which come up. Ten
sequences of 50 flips are tabulated.

APPROACH: Since the random number generator, RND, produces numbers
between 0 and 1, we must have a way of splitting the
numbers in half. One way. of course, is to ask whether
the random number generated is greater or less than .5.

o, Another way, which illustrates the use of the integer

(;) function, is as follows. Multiply the random number

y generated by 2 and then take the largest integer value

contained in the result. If 0, let it be a tail; 1,

a head. The statement to set the value of the flip is:

LET F = INT (2 * RND (1) )

Now, let's see what the whole program looks like.

1 PRINT *"PROGRAM FLIP-1"
4 FOR Y=1 TC 10
5 LET C=0
18 FOR X=1 TO 50
200 LET F=INT(2%RND(1))
30 IF F=1 THEN 60
40 PRINT »T*3 '
590 g0 10 18D
58 REM C COUNTS THE NUMBER OF HEADS
60 LET C=C+l
70 PRINT *'H';
100 NEXT X
110 PRINT
120 PRINT *"HEADS"™;3;C3''OUT OF 58 FLIPS"
122 PRINT .
125 NEXT Y
999 END

O
e computers are for kids—2b - ﬂn@nan
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NP

~“~kADY

HUN

»QdnAM FLIP-1
I'THTITTTTHTTTTHTHTTHHHTTTTHHHT THHHHHTHHHHHH TTHHTTHT
- FLADS 24 OUT CF 50 FLIPS

I\W I THHHTHHTHHHHTTTHTH THHTTHHHHHHT TTHHTHTTHTTTTTHTT
FFADS 25 OUT UF %@ FLIPS

1HTTHTHHTT THHHHHTH THTTHHHTTHTHHTTHHTHHTTHTTHTHTHTT
@ HEADS 25 OUT OF %8 FLIPS

HTHTTTHTTT THHHHHHHTHH 1 tHT TTTHHHHTHTTTTHT THTHHTTTHT
HFADS 23 OUT OF 50 FLIPS

HHTHTHTTTHHTHTTTHTTTHTHTTTHHTTTTT THTHTTHHHHTHTHHT T
heADS 21 OUT OF 5@ FLIPS

1HHHTHATTTHHTHTHTHHHTHTHTTTTTTTTHHTHHHHHTTHHTTTHTH
HEADS 25 OUT OF 50 FLIPS

THHTHTHHTHHTHH TR THHHHHHTTHTTHHHHTHHT TTHTHHHHT THHHT
HEAL> 341 OQUT OF %8 FLIPS

TTTHTTTTHTHHTTHTHTHTHTTHHT THT TTHTHHH THHHH THHHHHHHH
HEADS 27 OUT OF 50 FLIPS

HHHK 1 HHHHHTHHHTHTHAT THHHH Y THHTTHTHTHHT TTTTHT TTTHHH
HEADS 29 OUT OF 50 FLIPS

TTTHIHTTTTTTHTHTHT fTHTTHHTHTHHHTTHHHTHHHTHTHHHTHTT
HEADS 23 QUT OF 58 FLIPS

z A simple addition lets us compute the percentage of all
| 500 flips which were heads.

? L¥T C1=0

5 LET C1=Cl+1

130 LET A=Cl*100/500

133 PRINT

135 PRINT A3"% OF 504 FLIPS WERE HEADS*®

HUN

PHRUGRAM FLIP-1
TTHTTTTTHTTTTHTHTTHHHTTTTHHHTTHHHHHTHHHHHHT T ™
HEADS 24 OUT OF 50 FLIPS
- ..ss1 tHHHHHHHH
THTTHHHTHHTHHHHTTTHTV ™
HEADS 25 OUT 7~
<+t TTHHHHTTHHTTHTHTHHTTTTTHTTT THHH
wuf OF 50 FLIPS

{TTHINTTTTTTHTHTRTTTHT THHTHTHHH TTHHHTHHHTHTHHHTHTT
AEADS 23 OUT OF 5@ FLIPS

SV.6 % OF 500 FLIPS WEKE HEADS

A INWY 29




AREA: Business NUMBER: NAME: SORT-1
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: 1In business data processing, it is frequently necessary
. to sort a list of data into order. For example, some
lists must be sorted by age, zip code, weight, .inventory
level, etc. This program is one way in which sorting
can be done. The problem is to read in 10 numbers as
DATA and then print them out sorted from smallest to
largest.

APPROACH: In this type of problem, it is best to start with a flow-~

chart.
( «. READ
B UNORDERED
DATA
Lt
Finished Cheek order of

NEXT 31 entire list

|

1s
ELEMENT (TsON _Ne

> Eaam_',swr aj

' Reorder | LET A= ELEMENT (T)
Check 1f ohe LET ELEMENT (I)=
my elements element ELEMENT (F+1)
No were reordeved LET ELEMENT (I¥1))=A
on the las+
pass 1
PRINT Set LET € 1
ORDERED . s
LSt rigger

|

)
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RFADY

LIST
2

5
1a
20
an
an
1y
5S
60
70
R0
/5
9@
100
195
260
210
o2n
230
240
360
301
3a2
31a
320
33a
400
999

DIM ACIMLI1C10)
PRINT °'RANDOMLY ORDERED DATA" 7
FOR I=1 TO 10 {;)
READ A(CI)

PRINT acld)s

NEXT 1

LET C=0

REM CHECK IF ALL ELEMENTS IN LIST ARE ORDERED
FOR I=1 TO 9

IF ACI+1)<AC1) THEN 2a0

NEXT 1

REM € INDICATES IF AN ELEMENT WAS REORDERED
1F C=0 THEN 300

GO TO S0

REM PEORDER ONF FLEMENT

LET A=A(1)

LET ACI)=ACI+1)

LET A(l+1)=A

LET C=1

GO TO R”@

PRINT

PRINT

PRINT "ORDERED DATA"

FOR I=1 TO 1@

PRINT A¢I1);

NEXT 1

DATA 10,551,9545853575256

END

-
f

READY

RUN

RANDOMLY ORDERFD DATA

10

S 1 9 4 /& 3 7 2 6

ORDERED DATA

1

2 3 4 5 6 7T 8 9 10

READY

400

RUN

DATA 62,64,89,100595,73,50,95,80,87

RANDOMLY ORDERED DATA

62

64 89 10@ 95 73 S@ 95 8@ 87

ORDERED DATA
1]

62 64 73 HA 87 B89 95 95 190 (:)

31
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DIGITAL EQUIPMENT CORPORSTION

AREA: Electricity NUMBER ¢ NAME: Resist
SOURCE: Computer Methods in Mathematics LANGUAGE: BASIC

DESCRIPTION: The problem is to computer the equivalent resistance

between points A and B for the circuits below:

MW — AMA——
R R1
A — - AN—— B At AAA, -8
NN, —VA———
R3
APPROACH: We must remember that in series, resistance is additive,
that is:
RT = Rl -+ R2 - -
Whereas in parallel,'the resultant resistance is com-
puted as follows:
R I
Rr - Ry 7 Ry
Given these relationships, it is a simple matter to
write a program to compute the resultant resistance for
the two circuits above.
5 PRINT “PROGRAM RESIST"
6 PRINT
18 PRINT "R1";
15 INPUT RI
24 PRINT "R2'"3;
25 INPUT R2
37 PRINT "R3";
35 INPUT R3
40 LET R4=1/C1/R1+1/R2)+R3
5% PRINT
62 PRINT 'R4 =" 3R4
99 END
computers are for kids—— -Eﬂﬁ EduSystems—expandable, economical———J‘
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RUN

PROGRAM RESTIST
1 R1? 33a
RP? P20
R3? 1l

R4 = 249 a

READY
RUN

PROGRAM RESIST

R1? 10
P27 10
R3? 1a

R4 = 18

READY

in our program:

RUN

PROGRAM RFSIST
R1? 330

R2? 220

R3?7 110

R4 = 60

RFANY
k R

PROGRAM RFSIST
R1? 10

R2? 10
R3? 10

R4 = 3.333333

FEADY

EDUCATIONAL BENEFITS :

For the second circuit, we need change only one statement

40 LET R4=1/C1/R1+1/R2+1/R3)

The computer can be used as a tool to aid in
solving all kinds of practical problems. It
is not necessary for a student to get bogged
down in mathematical calculations when he is
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A).S. DEPARTMENT OF HEALTH,

EDUCATION & WELFARE

OFFICE OF EDUCAZION
BASIC APPLICATION PROGRAMS THIS DOCUMENT HAS BEEN REPRO-
OUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT. PCINTS OF VIEW OR OPIN-
~Set Qe IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-

. CATION POSITION OR POLCY.

The programs contained in this series are designed to
demonstrate how the computer can be applied in a meaning-
ful way to problems of many disciplines. The problems
and the corresponding programs are, for the most part,
quite simple and are designed to be "jumping off points”
for students from the high school level on ap.

All of the programs, with very few exceptions, may be
run on EduSystems 10 through 90, PDP-8 family and PDP-1l1
family computers. Exceptions are noted in the program
descriptions.

Additional copies of BASIC Applications
Programs may be obtained from:

Direct Mail Department
Digital Equipment Corporation
Maynard, Massachusetts 01754

Price: Set 1 (15 problems) $1.00
Set 2 (19 problems) $1.25

e T e e
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Mathematics

GAMES

BASIC APPLICATION PROGRAMS

Table of Contents (Sets 1 and 2)

BASKT
BICYCL

BOOKS

CONVRG

DRINKR
GROUP
PASCAL

PLOTFN
PROGRS

QUADRT

"ROOTS

ROUNDOFF

SETS-1

SIMUL
TICKET

TUTOR-1

GUESS

LUNAR2

Demonstrates exponential convergence.
Solves simple time-speed-distance problem.

Demonstrates method of improving upon brute
force to solve simultaneous equations.

converges on e andw by 3 methods.

Solves simple drinking/blood pressure
relationship. ‘

Demonstrates brute force vs. substitutional
solution of simple equations.

Method of generating Pascal's triangle
using random numbers.

Plots any function.
Solves a number progression problem. = - -
Solves for the roots of a quadratic equation.

Finds the roots of any function between -20
and 20.

Rounds off numbers to any number of places.

Determines the intersection of two sets of
numbers. '

Solves simultaneous equations by brute force.
Introduces the concept of logical branching.
Drill and practice with time-speed-distance
problems. . ‘

Binary search guessing game vs. the computer.

gimulates the landing of a lunar module on
the moon.

2,6



Geometry

Plotting

Statistics

Business

Biology

Physics

Electronics

AREA-1

CRSCNT

LADDER

DIAMON

PLOTFN

SINEX

3DPLOT

FLIP-1

GUESS

DEPRECIATE
ROUNDOFF

SORT-1

EVOLU

KINEMA

LUNAR2

PHOTOE

UELEC

INDUC

RESIST

Solves for the area under a curve by
equation.

Solves for the area of a crescent (not
generalized).

Solves the slipping ladder problem by
Pythagorean theorem.

Plots an N by N diamond matri.

Plots any function

Plots a sine wave

Plots any three dimension functions.

Flips a coin.

Binary search guessing game vs. the computer.

Demonstrates 3 methods of depreciation.
Rounds off number: to any number of places.
Sorts a list of numbers.

Demonstrates evolutionary mutations of-
pepper moths. '

Tests knowledge of kinematics.

Simulates the landing of a lunar module on
the moon.

'Demonstrates photo electric effect.

Produces tables of electric potential.

Determines value of an unknown inductor.

Computes equivalent resistance for
resistor networks. '

3%
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AREA: Mathematics ' NUMBER: -~ NAME: CONVRG
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC
DESCRIPTION: The CONVRG series of programs will calculate:

1, by an infinite series.

2. 7 by inscribed and circumscribe polygon.
3. w by infinite series (1 - 1/3 + 1/5 - 1/7 + 1/9...)

APPROACH: The above methods are commonly taught to show how and may
be accurately calculated; however, it is difficult to carry out the
calculations very far using pencil and paper alone.

The portion of the program to converge on e using the series

1 +1/1 +1/2 + 1/6 + 1/24 + 1/120 +...)
ig as follows:

180 LET E=1

110 LFT T=7+1
120 LLFT D=1

132 FOR J=1 TO 1T
l/lﬂ LPT D=D*l’
182 NFYT J

1A 1,FT F=F+1/D
176 PRINT F

1R €O TN 11m
2999 FND

RIN

hv R

5
PehRhEART
P«7MR333
PeT1ARAT
P«T1RA56
P2«71R8254
Pe718279
2.7182R 1 -
Pe71R2RD
P«7T1R2R2
PeTIRORD

3 ————computers are for kids—s——s mn@nan
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The portion of the program to converge on Pi by means of inscribed

[ SORYSHRN SR PPN

and ¢ -umscribed polygons is as follows:
1# LET N=6 o
20 LET N=2%N T ;«)
30 LET X=360/(N*57.29578) -
4p PRINT N*SINCX)I*COS(X)/2, N*TAN(X)/2
se GOTO 2p
99 END
READY
RUN
2.598(A76 3.464102 Start with 2
3 3.21539 Sided polyqon
2.105829 3.15966
3.132629 3.146086
3.13935 3.142715
2.141p32 3.141873
3.141453 3.141663
3.141558 3.14161
3.141584 3.141597
3.141591 3.141594
3.141599 3.141593
3.141593 3.141593 45 152 - sided Po‘éqoh“*g
[ ] [ ] " J
3.141593 3.141593 als -
tC

The third option, converging on Pi using an infinite series converges
very slowly. Therefore, only every 500th value is typed out.

300
3N
324
Kicic]
340
38n
AR
70
3”7
39@
999

LET S
LET 1
LET ©
LET

1
1

0+1

P=P+§/1

LET T=1+9

LFT S§=-§

TF ©<499 THEN 320
LET Q=p

PRPINT Px4

GO TO 320

FND

RUN

2143597
. 14050
3. {420A1
31410491
3.141904
Re 141259
3.1418270
3.141302
3141816
3.1413992
34141775
Re 141404
O a.141748
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AREA: Mathematics NUMBER: NAME: GOLDBACH
SOURCE: CAMP First Course, Scott, Foresman and Co. LANGUAGE: BASIC

DESCRIPTION: This is the description of the program exercise as it
appears in the CAMP text (page 200).

"Goldbach's Conjecture is one of the famous unproved theories in mathe-
matics. Many people have searched for a counter-example to prcve that
the following claim is false: Every even number E greater than four is
the sum of two odd prime numbers. Study the program "Goldbach" which
will print out each even number E, where E<6K50, and two odd prime
numbers whose sum is E. Examine the output from the computer. Does

'this program "prove" the conjecture.

The teacher's guide is quick to point out that it proves the conjecture
for E{50, but that's all.

USAGE: Load Goldbach and type RUN. No input is required. This program
has nested loops which take time. Running time is in minutes.

EDUCATIONAL BENEFITS: The student has whole new ways to approach theorem
proving when the computer is available to try lots of cases.

EduSystems—expandable, economical




5 PRINT "GOLDBACH"
17 FOR F=& TO S# STEP 2
15 FOR P=3 TO E-3
2n FOR F=2 TO P-1
25 1F P/F=INT(P/F) THEN 65
3 NEXT F
35 FOR N=3 TO E-3
40 FOR D=2 TO N-1
45 TF N/D=INT(N/D)> THEN 67
S NEXT D
55 IF P+N=E THEN 86
60 NEXT N
65 NEXT P
70 PRINT "CONJECTURE FALSE FOR"F
75 GO TO 99
ga PPIMT EH="PN+NN
85 NEXT E
99 END

READY

RUN

GOLDRBACH

6 =3+ 3

R =3+ 5
10 = 3 + 7
12 =5 + 7
14 = 3 + 11
16 = 3 + 13
18 = 5 + 13
0 = 3 + 17
22 = 3 + 19
24 = 5 + 19
P6 = 3 + 23
28 = 5 + 23
g = 7 + 23
32 = 3 + 929
34 = 3 + 31
36 = 5 + 31
38 = 7 + 31
4 = 3 + 37
42 = § + 37
44 = 3 + 41
46 = 3 + 43
48 = § + 43
50 = 3 + 47
RFADY
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DIGITAL EQUIPMENT CORPOR(,;\TION

‘ DESCRIPTION: This program simulates the dropping of N balls through the

L computers are for kids——&#a—' EHQEEB ——EduSystems—expandable, economical—

AREA: Mathematics NUMBER : NAME: PASCAL
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

following array of K levels. It is assumed that each ball is equally

likely to fall to the left or right at each point in the array. After
each group of balls has been dropped, the number of balls in each
basket (from left to right) is typed out.

The number of balls landing in the various "baskets" at each level, when
reduced to the lowest common denominator, should approximate the numbers
in Pascal's Triangle. Do they? Write a program to determine how close
you come. You should be able to observe many interesting things about
Pascal's Triangle. What are the sums of the numbers in each row? What
is the progression of numbers in each diagonal?

5 PRINT "PROGRAM PASCAL™

6 PRINT AN

14 DIM B(1@)

15 PRINTcigow MANY BALLS"; YA VAN

16 INPUT M //\\'/”\\//\\
17 "HOW MANY LEVELS'":

18 TNpUT K LEVELSTS AVAVAVAN

20 BRINT o w VA VAVAVAVANEE
BLET T 000U uu

S@ IF RND(1)>.5 THEN 100
oM LET T=T+1
1P® NEXT L
113 LET BCT+1)=B(T+1)+1} ‘
120 NEXT N
133 FOR L=1 TO (K+1) '
149 PRINT L,B(L) | 2 I
145 LET B(L)=0¢
15 NEXT L ' 3 3 '
16 GOTO 6 - . S \ & & 4 1
996 END
) 5 10 I 5 !
READY
Pascal's Triangle
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RUN

PROGRAM PASCAL

HOW MANY
HOW MANY

1
2

HOV MANY
HOW MANY

HOW MANY
HOW MANY

D W~

MaNY
v MANY

55
=

DD WN -

HOVW MANY
HOW MANY

DODLWND -

vV MANY
W MANY

33

NOAD DN -

HOV MANY

BALLS? 1000
LFVELS? 1

506
494

BALLS? 1200
LEVELS? 2

252
Sm1
247

BALLS? 1000
LEVELS? 3

117
393
376
114

BALLS? 1600
LEVELS? 4

56
250
366
254
74

BALLS? 10060@
LEVELS? §

30
135
321
317
160
37

BALLS? 1000
LEVELS? 6

16
122
225
323
226
93
15

BALLS?

i



DIGITAL EQUIPMENT CORPORC,)ATION

AREA: Mathematics NUMBER: NAME: QUADRT

SOURCE: Digital E¢uipment Corporation LANGUAGE: BASIC

DESCRIPTION: For any input values a, b, and ¢ of a first degree quadratic
equation (ax2 + bx + ¢ = 0), this program computes the roots
of the equation.

APPROACH: Based on the quadratic theorem, jiven ax2 + bx + ¢ = 0, then

-b + Vb2 - 42¢
2a

Assuming a, b, and c are real numbers, the following principles are
applied:

1. If b? - dac is positive, then the roots are real and unegual.

2. If b2 - 4ac equals 0, then the roots are real and equal.

3. If b2 - 4ac is negative, then the roots are imaginary and
unequal.

The program and several sample runs are on the reverse.

RUWN

THtS PROGRAM SOLUVES FOR THE ROOTS OF A

QUADRATIC FAUATION. PLEASE INPUT THE FOLLOWING:
VALUE OF A? 1

VALUE OF B? 2

VALUF. OF C?

THE ROOTS ARF
-1

THIS PROGRAM SOLUVES FOR THE ROOTS OF A

OUADRATIC EQUATION. PLEASE INPUT THE FOLLOWING:
VALUE OF A? @

VALUE OF B? 2

VALUE OF C? 4

THIS 1S A FIRST DEGREE EQUATION.

————— computers are for kids_g— Eﬂ@ﬂan
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1M DRINT "“THIS PROCPAM SOTUFS FOR THF ROOTS JOF A "

oA PRTINT "NUADPATIC FOUATION. PLFASE INPOT THE FOLLOWING:"
20 PPINT "“UALI'F OF A's

24 INPUT A

NA PRINT "“UAINE QOF R';

oa INPHT R

am PRINT "UVALUE OF C';

22 INPNT C

Ry PRINT

35 LET P=Rt2=4%xA%(C

nn tTF A<>i THFN Sa

0% PRINT “THIS IS A FIRST DFGREF ENUATTION."

47 GOTO 9n B

S PRINT '"THE POOTS ARE '3

8§85 IF P<? THEN 20

SA PRINT

82 IF P=~ THEN 70

A PRINT (=-RP+SOR(R)YI/O%A

AP DRINT (-B=-SOCR(R))/2*xA ‘
A5 GOTO 9n ' !
70 PRINT =-R/2%A

75 GOTO 9nm

G PRINT “IMAGINARY"

29 PRINT (=R/Z2%A):" + "“";SORC=-PR)/2%A3" +1"

R4 DRINT (=R/29xA)3'" = “;SOAR(=-RI/ExA3" *I°

am END

PIN

TH1S PROGRAM SOLUES FOR THF ROOTS OF A
AMIADRATIC FOUATTION. PLEASF INPUT THE FOLLOWING:
VALUF. OF A? 2

VALUF NOF R? S

YVALUF OF C? 2

THF RNOTS ARF
-2
-1

PFADY

RUN

THIS PROGRAM SOLUVES FOR THF ROOTS OF A
PUADRATTC FQUATION. PLEASF INPUT THE FOLLOWING:
UALUE OF A? 4

VALUE OF B? 2

VALUE OF C? 4

THE ROOTS ARFE IMAGINARY

=4 + 15.49193 %I
=4 - 15449193 *I

RFADY
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2REA: Mathematics NUMBER : NAME: ROOTS
SOURCE: Digital Eguipment Corp. LANGUAGE: BASIC

DESCRIPTION: ROOT finds all the roots of a function (ANY FUNCTION!)
between -?0 znd 20. The function may be quadratic, cubic, trigonometric
or any combination.

APPROACH: The method used here involves evaluating the function at
incremental values, finding places where the value of the fuiction
changes sign and then, by successive approximations, £inding the zero
point. This method is similar to the commonly taught "Newton's Method."

USAGE: Before typing RUN, enter the functi.n to be evaluated as a DEF
FNA (X) statement as line 100. Then type RUN. For example:

2*%X4#3+11*X42-31%X-180

100 DEF FNA (X)

100 DEF FNA (X) SIN(X)-.5

100 DEF FNA (X) X-4

EDUCATIONAL BENEFITS: The average student (especially in high schoonl)
does not have a thorough understanding of the very important concept
of solving a function, much less an ability to do so for functions of any
complexity. The computer lets them become very knowledgeable and
confident in this area. '

EduSystems—expandable, economical
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1LIST

{1onm
112
120
13m
140
150
160
170
180
190
20N
210
226
230
o NN
o564
267
270
DRMA
290
ann
3im

READY

DEF FNACY)a24%X 13 + 11%X1t2 = 31%%X = 1807
LET 71==-200

FOR 1=-19.9 TO 2n

IF SGNC(FNACI))I=SGNC(FNACT+1)) THFEN 300
LET K=I

LFT J=1+1

IF FNA(K)<FNAC(J) THEN 2an

LET Z=K

LET K=J

LFT J=7

LET 7=(K+J)/?

IF FNA(7Z)Y<; THEN 240

LET J=7

GO TO 25¢

LET K=7 .

IF ABSC(FNAC(7))>S.0n0000E~5 THEN 200
LET 7Z=SGN(Z)*INTCARS(Z)«10ANCA+.5)/10000
I¥ 7=71 THFN 300

PPI'\,T "F( "7,")=@"

LET 71=7
NFXT 1
END

1¢® DEF FNA(Y)=¥%=4

RUN

FC 2

READY

1o D
PN

F(=-18
FC(=16
F(=-12
F(=-9.
F(=5.
F(=3.
F( «5
FC 2
FC 6.
FC Re.
FC 13
FC 15
FC 19

READY

Y=

FF FNA(X)=SIN(X)=e5

« 32059 =0
«2315 =0
AUPR I=(
9AR3 )=
7596 Y=0
A651 =0
236 )=0
6179 =0
RAGR =0
91l =0
« A9 I=0

s 1824 Y=02
« 3732 )=

100 DEF FNA(X)=24Xt3 + 11xXt2 = J1¥X - 120}

RUN

) o
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AREA: Mathematics NUMBER: NAME: TUTOR-1
SOURCE: Walter Koetke, Lexington High School LANGUAGE: BASIC

DESCRIPTION: An effective technique for stimulating interest as well as
for teaching methods of solving word problems is to have students write

a program which will create and present a problem, ask the user to solve
-the problem, and then verify the user's response. For example, consider
the problem:

A car traveling C (have computer generate an integer 40 through 65) miles
per hour can make a certain trip in D (have computer generate an integer
5 through 20) hours less than a train traveling at T (have computer
generate an integer 20 through 39) miles per hour. How long does the
trip take by car? '

The student's program should type out this problem with numbers generat=d
by the random function appropriately substituted, then ask for the user's
solution, the student's program must also correctly solve the problem. A
"program which does all of this is:

5 RANDOMI7ZE

18 LET C=INT(RND(@)*25)+40

1S LET D=INT(RND(A)*]15)+5

2@ LET T=INT(RND(B)*19)+20

25 PRINT '"A CAR TRAVELING"C''MPH CAN MAKE A CERTAIN TRIP IN"
3¢ PRINT D'"HOURS LESS THAN A TRAIN TRAVELING AT"T''MPH."
35 PRINT "HOW LLONG DOES THE TRIP TAKE BY CAR";

4m INPUY A :

45 LET VU=D*T/(C-T)

5@ LET E=INT(ABS((U~A)*1AA/A)+.5)

55 IF E>5 THEN 7@

6 PRINT "GOOD! ANSWER WITHIN"E"PERCENT."

65 GO TO 8n

70 PRINT “SORRY. YOU WERE OFF BY"E"PERCENT."

R?A PRINT “CORRECT ANSWER IS"U"HOURS.'"

99 END

READY

EduSystems—expandable, economical




PUIN

A CAR TRAVELING 64 MPH CAN MAKE A CERTAIN TRIP IN
12 HOURS LFSS THAN A TRAIN TRAVELING AT 21 MPH.

HOW LONG DOFS THE TRIP TAKF BY CAR? 6

GOOD! ANSWER WITHIN 2 PERCENT.

CORRECT ANSWFR IS S5.860465 HOURS.

READY
RUN

A CAR TRAVELING 53 MPH CAN MAKE A CERTAIN TRIP IN
7 HOURS LESS THAN A TRAIN TRAVELING AT 23 MPH.

HOW LONG DOES THE TRIP TAKE BY CAR? 5

SORRY. YOU WERE OFF BY 7 PERCENT.

CORRECT ANSWFR IS 5.366667 HOURS.

READY

RUN

A CAR TRAVELING 43 MPH CAN MAKE A CERTAIN TRIP IN
19 HOURS LFSS THAN A TRAIN TRAVELING AT 27 MPH.

HOW LONG DOES THE TRIP TAKF BY CAR? 32

GOOD! ANSWER WITHIN # PERCENT.

CORRECT ANSWER IS 32.4625 HOURS.

READY
RUN

A CAR TRAVELING 45 MPH CAN MAKE A CERTAIN TRIP IN
7 HOURS LESS THAN A TRAIN TRAVELING AT 22 MPH.

HOVW LONG DOES THE TRIP TAKE BY CAR? 7

GNOD! ANSWER WITHIN 4 PERCENT.

CORRECT ANSWER IS 6.695652 HOURS.

READY

EDUCATIONAL BENEFIT: An effective use of this type of problem is to
assign one problem from a list of several different problems to each

- student or to small groups of students. After the programs are written,
students are directed to check programs written by others. In this way,
each student not only fully understands the type of problem assigned to
him, but he also gets practice in solving all of the other types as well.
Note that the -student must solve the problem in general in ord to write
his program. This should give him more valuable experience th. >lving
two or three similar problems with specific numeric values.

49



DIGITAL EQUIPM

ENT CORPORS\TION

AREA: Plotting

DESCRIPTION:

RN D> W

11
19
13
20
25
28
29
3
32
33
3y
35
37
40
/1
42
43
44
47
50
53
55
56
(3]
792
83
' 85

. 86
87
90
95
99

NUMBER:

SOURCE: Digital Equipment Corp.

This program prints an N by N matrix of diamond shapes,
each one being R (odd number input) characters wide.

PRINT 'FOR A PRETTY DIAMOND PATTERN, "
PRINT "'TYPE IN AN ODD NUMBER BETWEEN

INPUT R
LET P=INT(60A/F}
FOR L=1 TO @

LET ¥=1

LET Y=R

LET 7=2

FOR N=X T0 Y STEP 7
PRINT TABC(R=N)Y/2);
FOR M=1 TO @
LET C=1

FOR A= 1 TO N
IF C=1 THEN 40
IF C=2 THEN 42
IF C=3 THEN 44
PRINT "!'';

GOTO 50

PRINT "D%;

GOTO 47

PRINT "E';

GO TO 47

PRINT *C's

LET C=C+1

NEXT A

IF M= THEN 60
PRINT TAB(R*M+(R-N)/2);
NEXT M

PRINT

NEXT N

IF X<>1 THEN 95
LET X=R-2

LET Y=1

LET 2=-2

GOTO 20

NEXT L

END

L—  computersare for kids——ﬁo;mﬂgnan

NAME: DIAMON
LANGUAGE: BASIC

4 AND 32."
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FOP A PRETTY DIAMOND PATTERN,

TYRl IN AN ODD NUMBER BETWEEN 4 AND 32.
? 15
D D n D )
PEC DEC DFC NN )
DEC 1! DEC1! DEC!! DEC!! .
DECI! 1! DEC!! Y DEC! 1! DEC!!1}
NDECIIILLY DECI!TIY DEC!IItIL! DECI!IILY
DEGIIIIILLY DEGIIITIYILY DEC!tYIYILY DECIIIIYIY
DECYSISILII)1 DECIIYIILINLY DECIIYIIYINLE DECIIYITRIILY
DEC!I NI IDECYHIt I L L IDECIIY I It I IDRECIII Iy
DFECIITIIT1Iy DEC!!IIIl111Y DECIIIIYIIYIE DECIIMIIIIIIY
DECI!IIIIT LY PDECIIIILLLY DECIIIIItLY DECIIIYIL LY
DEC!IIYY DEC!Itt1Y DEC!t111} pECIIIIIY
DI REE! DEC!!!! DEC!1!11 DECIIYY
DEC!! " DEC!! DEC!! DEC!!
PEC DEC DEC DEC
n D "D D
D D P D
DEC DEC DEC DEC
DEC!! ~ DEC!! DEC!! DEC!!
PECIII! ‘DECtI1! DEC!111} DECI 11!
DECItITLY DEC!IIY LY DECITIINY DEC!!tItY
DECYIYYILLY A EEERNEN DECIIIILLI Y DECI!tItIILY
DEC!!!t1t111t DECIITIIIIItY DECIIITITIIIIY DECIIIIIIILII
DEC!!IIIIE I 1L IDECII I I LI IPECYI I ISt IIDECIII LTI LLY
DECYITYITI11Y DECIITIIIIYYY DECIIITIILLEY DECIINIITINLL
DEC!IIltILY DECIITITELY DECIIIIIILY DEC!ITEILYY
DECtIIIY DEC!!t1tY DECItIt1Y DECIYITYY
DEC!!!! DECI!11! DEC!!!} NECI!YY
DEC!! DEC! 1 DEC!! DEC!! : N
DEC DEC DEC DEC )
D D D D
D D. D D
DEC DEC DEC DEC
DEC!! DEC!! DEC!! DEC!!
DECI!LY DECI!!1 DEC!IIY DRC!i!!!
DECIIIINY DECIItILY DECIIIIL! DEC!IIYtY
DECIIItIL Y DAAEEERERE! DECIIttIL]Y DEC!YIILIEL}
DECIIIIIIEILY DECIIIIILINTY DECIIIIIIIILY DECIIIIIRILILY
DECIIIIIIII IV IDEC VI et L IDECSI I I I IDECIII I Lty
DECIII®IEIIYY DECIITIIIYICY DECIIIIYIIIIYY DECI!TIILIILL
DA EREEERE! DEC!trIrIIIY DEC!tt1111} DEC!ITItEY
PDECItII1Y DEC!11111 DECItI1} DEC!!IY1Y
DECIIEY DFC!!!1 DEC!t !} DECI!1!
DEC!! DEC!! DEC!! DEC!!
DEC DEC DEC DEC
D D D D
D )] D D
DEC DEC DEC DEC
DEC!! DEC! ! DEC!! DEC!!
DECI !} DEC!111! DECT 11} DEC!!}?
DEC!11111 DECtI111} DECIItt11} DEC!it]11
DECtIeIILYY DECIItILILTY DECIIIIILLY DECI211t11Y
DEC!I!YII1ItY DECI!12180111 DECITII11111Y DECIIIIIIIILY
DECIIY I I I 1IDECI It s IDECITIII 0TI L IDECI eI QI Lttyy .
DFCYY!esrsryr DECITIIITIIYY DECIIIIYIIIIY] DEC!IlfIittL1Y) g;)

DEC!trtyrYY
DECtttIy?
DEC!!11!
DEC!!
DEC
D

DECtIIt1t?
DEC!ttt1!
DEC! 1!}
DEC!!

. DEC

DECterIIILY
" DECttrIrey
DEC! 1!
DEC!!
DEC

D .

DECIYItIIYI DY
DECI!It!
DEC!!1!
DEC!!
DEC
D
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AREA: Plotting NUMBER : NAME: PLOTFN
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program accepts any input function, f(x), at the time
of program execution and plots that function from Xpmjin to Xpax in steps
.of 8. The program also inserts the y axis, if it is crossed. Functions
which can be plotted range from very simple to rather complex. All of the
following are plottable functions:

Function X Limits Increment
ECEERE -15 415 1
| £(x) = 30*SIN(x) -5 +5 .25
f(x) = x-x12 -5 +6 .5 |
£(x) = 30%SIN(.5%x)*EXP (-.2%ABS (x)) 0 +15 .25

The program is on the reverse. A sample plot is shown below:

WHAT ARF. THE INITIAL AND FINAL VALUES OF X, AND THE
INCREMENT SIZF? =5,6,1

X ==5
. *
. %*
. *
. *
o« %
“Y o o o o o o o o o o s o o o o o o¥eo o o o e o o e o o o o o +Y
-3 -2 -10 o +10 +20 +30
o« X%
. %
-« . *
(} . *
™ . *
X = 6

33
—————computers are for kids mﬂanan
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11# PRINT "'TO PLOT Y=F(¥)», THE USER MUST TYPE:"

126 PRINT

13 PRINT *1p® GOTO 20n"

1a4m PRINT "Pam DEF FNA(X)=(THE EXPRFSSION FOR F(X))>"
15 PRINT '"RUN"

1AM PRINT

194 STOP

om0 DFEF FNA(YX)=2%X

217 PRINT

oo PRINT "WHAT ARF THE INITIAL AND FINAL VALUES OF X, AND THE"
23A PRINT "INCREMENT SIZE':

Pum INPUT X1, X2, S

25m PRINT

26M PRINT

270 PRINT TAB(33); "X ='"3 ¥}

2RpA FOR X=X1 TO X2 STEP S

29 IF ABS(X)<.0n] THEN 362

34 LET ¥ = FNA(X) + 35

35n IF Y>35 THEN 380

36 PRINT TAB(Y);'"%";TAB(35);3"."

361 GO TO 39a

36? PRINT "-Y . . . . . . . . . . . . . . . . . . . . . . . L] .
363 PRINT ™ ¢« ¢ ¢ o o o o +Y"3TAB(FNACX)+35)3"%"

364 PPINT TAB(4);3"=3A'"3TABC14)3"=-2A" 3 TAB(24)3"-10"3TAB(35);3"'n"}3
365 PRINT TARC44)3"+1A"3TABCS4)3"+20'" s TAB(A4)3'"+30";
370 GOTO 394

380 PRINT TABC35)3".'";TABCY) ;""*%"

397 NEXT X

4@ PRINT TAaB(33)3"X ="'3X2

4100 PRINT

440 END

READY

PIN

TO PLOT Y=F(X), THE USER MUST TYPE:
10 GOTO 200

20 DEF FNA(X)=(THE EXPRESSION FOR F(¥X))
RUN

READY

1a@ GOTO 200
2r@d DEF FNA(X)=Xt2-X
RUN

WHAT ARE THE.INITIAL AND FINAL VALUES OF X, AND THE
INCREMENT SIZE? =S,6s1

(See Plot on Front of Page)

a

oy
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t AREA: Plotting NUMBER : NAME: SINEX
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: The computer can be used to plot virtually any function.
This particular method takes advantage of the TAB command, although it
need not. For example, a program to plot a sine wave without using TAB,
would be as fqllows:

FOR X=¢ TO 19 STEP .25
LET Q=3A+3@%SIN(X)

FOR B=1 TO 0

PRINT ** "3

NEXT B

PRINT "'X"

NEXT X

END

'

—~~
O NN D WN =

In the next program, we have filled in the area between the y axis
and the curve and we have used the TAB command to replace steps 3 "o
5 above.

31 FOR X=8 TC 19 STEP .25
32 LET Q=30%SINCXI*EXP(=-.1%X)
33 IF @>=0 THEN 35
34 GO TO 42
35 PRINT TAB(30)3
. 36 FOR Y=0_TO Q
37 PRINT "X';
38 NEXT Y .
40 PRINT
: 41 GO TO S@
42 PRINT TAB(C30+Q);
43 FOR Y=0 TO O STEP -1
44 PRINT *'X";
45 NEXT Y
46 PRINT
50 NEXT X
99 END

- ——————computers are for kids-—&ﬂnﬂan
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RUN

X

XXXXXXKX

XXXXXX XXX KKXXX
XXXXXXXXXKKKXKXKXXX
XXXXXXX XXX XXX AXKKXXKXKX
XXXXXXX XX XXX XX KXXKK KK XKKKK
XXXXXXXXXKKXKXXKKXXKKXXKKX
: . KXXXXXKXX XXX XX KKXKXKXXKKXK
; XXRXXXXXXXKXKXXKXKKXKKK

: XXKKXXXKXKKKXKKKKKX

: XXXXXXXKXXKXXX

: XXXXXXXXX

XXXX

e, e sy e 4

: XXX
i CXXXXXXXX
: L. RARXAXKXXXXX
KAXXKXXXXXXXXX XX
XXXXXKXXXXXXXXXX XXX
1.9:9.9.0,9.0.9.9.9.2.9.2.0.9.2.2.9,9.¢
P00 9.9 9.2.4.0:0.9.9.0,9,9.9.9:9.1
D .0.0.0.9.9:0.0.9.0.9.9.0.9. 9.9
XAXXXXXXXXXKXXXXX
CXAAXXXXXXXXXX
XAXXXXXXX
XXXNX
i X
g , XXXX
i XXXXXXX
g 19.9:9.9.9.9.9.9.9¢
5 XXXXXXXXXXXK
XX XAXXXKXXXKXXXX
1 9.9:9.9.9.2.9.9.9.9:9,0.9.4
1.9:0.9.9.9:9.9.9.9.9.9.9.9:¢
XXXXXXX XXX XXX
XXX XXXXKXXKX
RXAXAXXX
XXX KAX
XXX
X
XXXX
XXXXXXX
XXXXXXXX
KXXXXXXXXX
; XXXXHXXKXX
i AXXAXKXXXXX
‘ XXXXXXXXXX
XXXXXXKXX
XXXXKEX
XXXXX
XXX
X
XX
XXXX
XXXXXX
0.9.9:9.9:9.9.4
AKXXXXKXX
XXXXXXXX
XXXXXXXX
XXKXXXXX
XXXXXX

é‘ g XXX XX
XXYX

i
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AREA: Plotting NUMBER 3 NAME: 3DPLOT
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: 3DPLOT will plot a three dimensional, perspective graph of
a function of three variables. It plots Z (the vertical axis) as a func~-
tion of X and Y, where X and Y are inside a circle of radius 30.

USAGE: Enter the function to be plotted as a DEF FNA(Z) statement in
line 5. Then type RUN. The resulting plot will go sideways on the page.

5 DEF FNA(7)=SOR(OAAA1-7%7)%e9-2
, 40 PRINT
( 45 LET Il=1

§@ FOR X=-3A TO 3@ STEP 1.5

64 LET L1=-1

70 LET Y1=S*INTC(SQR(OAB+A1-X*X)/5)
AA FOR Y=Y1 TO -Y1 STEP -5

90 LET Z=INT(25+FNACSIR(X*X+Y*Y)) =0 T*Y)
100 IF L1=-1 THEN 140
110 IF 7>L1 THEN 180
: 120 IF 7<L2 THEN 150
: 130 GO TO 200
5 140 LET Li1=7
i 150 LET L2=7

164 IF 7=i1-1 THEN 166

161 FOR I=Ii TO 72

162 PRINT " "3

164 NEXT I

166 PRINT "*";

167 LET I1=7+2’

170 GO TO 200

183 LET L1=7, ,

194 GO TO 160

200 NEXT Y

210 PRINT
215 LET I1=1

220 NEXT X

23¢ PRINT

240 END

READY

—————————computers are for kids_L6 Enanan ——EduSystems—expandable, economical——




Like all plotting programs, some functions come out "prettier" than
others. Two that are known to work are:

5 DEF FNA(Z) 30*EXP (~2*2/100) )

5 DEF FNA(2) SQR (90@.Q1l-Z*Z)*.9 -2

S DEF FNA(Z)=30*EXP(~7%7/100)

RUN
*
* *
* % * % *
* * ok *  *® * %
* * % *  *® * %
* * % *  *® * %
* ok * % *  *® * % *
* % * * * k% *
* % * * * k% ok *
* * % * * % * k% *
* * % * * * %k ok *k %
* * * * * *  xk ok k%
* * * * * * ok k%
* * * * * * %k kK
* * * * * k%
* * * * * *
* * * * * * -
* * * * * * s‘)
* * * * * *
* * * * * *
* % * * * * *
* * * * * *
* * * * * *
* * * * * *
* * * * * *
* * * * * *
* * * * * *k ok
* * * * * * %k ok *k
* * * * * * ok ok k%
* * * * * * k% ok ok
* * % * * * ok ok & * %k
* *x % * * % * k% * %k
* ok * * k ok ok ok *
*x * * % * %k %k *
* ok * % * ok * % *
* * % * % * %
* * * * %
* * % *  *® * %
* % * *
* * %
*

READY

TDUCATIONAL BENEFITS: Using the computer to plot is an excellent way to
]:R\K:each coordinate geometry. It really shows the interrelation of geometry
g —wnd algebra as described by Descartes.




DIGITAL EQUIPMENT CORPORATION

\\ .
AREA: Statistics/Games NUMBER:: X NAME: GUESS
SOURCE: Walter Koetke, Lexington High School LANGUAGE: BASIC

DESCRIPTION: The technique of binary search has a number of mathematical
and programming applications. In program GUESS, the computer chooses a
randon integer between 0 and 100 and the student must try to guess what
it is in as few tries as possitle.

Note that the program does not reveal the technique of binary search,
but merely alludes to the fact that no more than 7 guesses are necessary.
Most students "discover" the idean of binary search after only a few
runs of the program.

1% PRINT "I HAUVE CHOSEN AN INTEGER @ THRQUGH 14@¢. TRY TO"
15 PRINT "GUESS MY NUMBER IN AS FEW TRIES AS POSSTBLE."
16 PRINT

27 LET C=a

22 RANDOMIZE

25 LET N=INTCRNDC(A)*103)

3% LET C=C+1

35 PRINT ''YOUR GUESS IS';

49 INPUT G

45 IF N=G THEN 70

S@ IF G>N THEN 6@

5% PRINT *TOO0 LOW"

56 GO TO 3nm

60 PRINT “TOO HIGH"

65 GO TO 3n;

7% PRIMT "CORRECT IN"C"GUESSES."

75 IF C>3 THEN 90

R PRINT *'YOU WERE LUCKY!"

85 STOP

90 IF C>7 THEN 100

95 PRINT "'GOOD JOB."

98 STOP

140 PRINT "BUT YOU SHOULDM T NEED MORE THAN 7 GUESSES."
105 END

EduSystems—=2xpandable, economical—
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N SRR T TN T T T L T

READNY

RUN

-1 HAVE CHOSEN AN INTEGER @ THROUGH 1@0. TRY TO
GUESS MY NUMBER IN AS FEW TRiES AS POSSIBELE.

YOUR GUESS
TOO HIGH
YOUR GUESS
TOO LOW
YQUR GUESS
CORRECT IN

15?2 50
Is? 2§

1s? 37
3 GUESSES.

YOU WERE LUCHKY!

READY
RUN

I HAVE CHOSEN AN INTEGER # THROUGH ip@. TRY TO
GUESS MY NUMBER IN AS FEV TRIES AS PNSSIBLE.

YOUR SUESS 1S? 40
TOO LOV

YOUR GUESS 1S? 30

TOO HIGH

YOUR GUESS IS? 68

TOO HIGH

YOUR GUESS IS? 66

TOO HIGH

YOUR GUESS IS? 45

TOO HIGH _

YOUR GUESS 1S? 35

TOO LOW

YOUR GUESS 1S? 41

TOO LOW

YOUR GUESS 152 45

TOO LOW

YOUR GUESS 1S? 44

CORRECT IN 9 GUESSES.-

BUT YOU SHOULDN'T NEED MORE THAN 7 GUESSES.

READY

EXTENSIONS: An excellént student assignment is writing a program which
reverses the role of user and computer in Program GUESS. The computer
should be programmed to guess a number the user has determined. After
each guess, the user inputs 1, 2 or 3 for LOW, HIGH or CORRECT and the
program continues vuntil the correct number is found.

The program should guess any number between 0 and 100 in 7 guesses pro-

vided all the user clues are consistent. Writing the steps necessary
to check the consistency of clues can be part of an assignment for

better students.

]

D
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AREA: Business NUMBER: NAME: DEPRECIATE
SOURCE: Digital Eguipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program shows how a piece of capital equipment
depreciates according to three commonly used depreciation methods:
straight line, sum of the digits, and double declining.

120 PRINT °“"ORIGINAL COST":
139 INPUT C
140 PRINT * LIFE OF ITEM";
153 INPUT L

16@ PRINT " SCRAP VALUE'":
17 INPUT 5
18¢ PRINT
194 PRINT "YEAR","STRAIGHT','SUM OF'",' DOUBLE"
2¢@ PRINT ' ",'" LINE","DIGITS","DECLINING"
. 210 PRINT

22m LET U=C-S
230 LET Di=U/L

240 LET Y=((L+1)/2)*L
25¢ LET 7=L

260 FOR X=1 TO L

270 LET D2=Ux(Z/Y)

280 LET Z=7-i

200 LET D3=2%C/L

300 LET.C=C-D3

314 PRINT X

312 LET @=D1

314 GOSUB 400

316 LET Q=D2

318 GOSUB 450

320 LET Q=D3

322 GOSUB 400

325 PRINT

339 WEXT X

354 STUP . -
400 LET Q=INTCQ*107)/100
429 IF Q>100 THEN 440
43P PRINT " "3

449 1IF 0>10 THEN 460
450 PRINT " "3

460 PRINT "$"Q,

490 RETURN

999 END

EduSystems—expandable, economical



USAGE: Load the DEPRECIATE program and type RUN. Enter the purchase
price of the item, its life in years, and its scrap value at the end
of that time.

RUN

ORIGINAL (COST? 100@
LIFE OF ITEM? 5
SCRAP VALUE? 109

YEAR STRAIGHT stim OF DOUBLE
LINE DIGITS DECLINING

1 $ 180 $ 300 $ 400

2 $ 180 s 240 3 240

3 $ 180 $ 180 ‘ $.144

4 $ 180 $ 120 § 864

5 $ 180 $ 66 $ 51.84
READY
RUN

ORIGINAL COST? 2000
LIFE OF ITEM? 4 '
SCRAP VALUE? 340

YEAR STRAIGHT SuUM OF DOUBLYF.
LINE. DIGITS " DECLINING
‘1 $ 425 $ 686 $ 1000
2 $ 425 $ 510 $ 500 _
3 $ 425 $ 340 $ 25 v i
4, $ 425 $ 170 £ 125 '
READY

EDUCATIONAI, BENEFITS: The study of "general business® is often just the
study of a lot of tables in a textbook. It's hard for a student to get
involved in this work, since he often doesn't understand what is behind
these tzbles. The computer can bring many of these topics to life.

Also, by having some exposure to ‘a computer, the student learns to be
comfortable with it. He will be much better prepared for work in a

modern business.
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AREA: Business/Math NUMBER: NAME: FROUNDOFF
SOURCE: ¥F. McPhetres, Hartford High School LANGUAGE: BASIC
DESCRIPTION: Frequently, it is desirable to round off numbers td 2

3

————————computers are for kids——ég' ﬂngﬂan

decimal places ‘(cents), 0 decimal places (dollars), -2
decimal places (hundreds of dollars), etc. If you wish
to round off a decimal number in a program of your own,
simply insert the following line:

LET R = INT(W*10+Y+0.5)/(10+Y)

W is the number you wish to round off (or a variable
which represents the number) while Y is the number of
decimal places desired. Th &t is, Y is 3 if you wish
to round to the nearest thousandth, 2 to round to hun-
dredths, 0 to round to the nearest whole number, -1 to
round to the nearest multiple of 10, etc.

Below is a program whose sole function is to round off
decimal numbers.

13 PRINT "WHAT NUMBER DO YOU WISH TO ROUND OFF*';
118 INPUT N

120 PRINT '"*TO HOW MANY PLACES":

13 INPUT Y

140 PRINT

150 LET A=INT(N#1MATY+Ae5)/C101Y)

160 PRINT N “=" A "“T0'" Y "DECIMAL PLACES."

17 PRINT

18¢ GOTO 1mQ

190 END

EduSysterns—expandabie, economical




RUN

WYHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? 2

56.M237 = 56.02 TO 2 DECIMAL PLACES.

VHAT NUMBER DO YQU WISH TO ROUND OFF?
TO HOW MANY PLACES? 1

£.449 = R-4 TO 1| DECIMAL PLACES.

WVHAT NUMBFR DO YOU WISH TO ROUND OFF?
TO WOW MANY PLACES? 2-

3685 = 3+68 TO 2 DECIMAL PLACES.

W4AT NUMBER DO YOQU WISH TO ROUND OFF?
TO HOW MANY PLACES? 2 '

3.67499 = 3.67 TO 2 DECIMAL PLACES.

WHAT NUMBER DO YOU VWISH TO ROUND OFF?
TO HOW MANY PLACES? 2

3.675A1 = 3.68 TO 2 DECIMAL PLACES.

" WMAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? 0

2348 = 2348 TO.® DECIMAL PLACES.

WHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? -1

534R.6 = 235¢ TO-1 DECIMAL PLACES.

WHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? -2

2348.6 = 230u@ TO-2 DECIMAL PLACES.

VHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? -3 ’

2348.6 = 2000 TO-3 DECIMAL PLACES «

WHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? -4

P348.6 = TO-4 DECIMAL PLACES.

WHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? 3

/ . .
=2+3469 =-Z.347 TO 3 DECIMAL PLACES.

WHAT NUMBER DO YOU WISH TO ROUND OFF?
TO HOW MANY PLACES? 4

2 = 2 TO 4 DECIMAL PLACES.

VHAT NUMBER DO YOU WISH TO ROUND OFF?
10c s

560237
Bel49

3. 685

3+67499
3.67501
234?

aa@g-e
2348.6
23486
234846

=-203469
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ARFEA: Biology NUMBER : - NAME: EVOLU
SOURCE: Hun"tington Computer Project LANGUAGE: BASIC

DESCRIPTION: The EVOLU program demonstrates the effects of genetic
mutations of a sample of 10000 pepper moths. These mutations cause a
small number of these moths to become sowrewhat darker in tone. However,
it takes many years for this effect to show up, making it impossible to
show in a school lab. In addition, the program allows the student to
vary the mutatinn rate and to change the environment midway in the
experiment.

219 PRINT

215 PRINT "ENTER KATE OF MUTATION ¢1 TO te*;
22m INPUT M

250 LET PA=10000

260 LET 7=Pn

450 FINT "YEAR -IN WHICH ENVIRONMENTAL CHANGE OCCURQ"’
46@ INPUT X

464 LET L=1

466 LFET D=2

470 PRINT *CHANGE FAUVORS LIGHT MOTHS OR.DARK (ENTER 1 OR 2);
48@ INPUT E ' ‘

580 PRINT _

582 PRINT "YEAR","DARK MOTHS'","LIGHT MOTHS"
584 PRINT

61@ FOR T=1 TO 30

620 IF T>=X THEN 650

630 LET P1=0

64p GO TO 710

650 IF F<>2 THEN 630

66@ LET PI=INT(Pl++01*%M*¥P@A+.5)

6701 LET PA=INT(Z=P1+.5)

689 IF Pl<Z THEN 710 .

690 LET Pi=7

70¢ LET Po=0

71@ PRINT T,P1,P@

720 NEXT T

999 END

READY

—————computers are for kuds—ié:mﬂﬁﬂnan
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USAGE: Type RUN. When asked, enter the mutation rate (from 1 to 10),

the year in which the environment is to change (3 to 10) and whether

the environmental change will favor light (type a 1) or dark ones .
{type a 2). The program then prints out the course of evolution over :
a thirty year period.

Sy g

ENTER RATE OF MUTATION (1 TO 1m)? 2
YEAR IN WHICH ENUVIRONMENTAL CHANGE OCCURS? 3
CHANGE FAVORS LIGHT MOTHS OR DARK (ENTER 1. OR 23?7 2

YEAR DARK MOTHS LIGHT MOTHS
1 3 10000

2 ] 19000

3 200 2800

4 396 9604

5 588 9412

6 776 9224

7 ¥e 9260 9940

R 1141 gE59

9 1318 8682

10 1492 8508

11 1662 8338

12 1829, 8171

13 1992 8008

14 2152 7848

15 2309 7691

16 2463 7537 ‘
17 2614 7386 ‘>
12 2762 7238

19 29n7 7793 -
2n 49 6951

21 3188 6812

292 3324 ' 6676

23 3458 6542

24 . 3589 6411

25 3717 6283

26 . 3843 6157

27 3966 6n34

28 40817 5913

29 . 4205 5795

30 4321 5679

EDUCATIONAL BENEFITS: Where else can a student observe a thirty year
reproductive cycle and watch the effects of mutations? More important,

" where else can the student repeat the cycle, trying new parameters and
conditions?

Many other common science experiments take a long time to run, or require
the student to run it several times. To get meaningful results, they
may often by simulated on the computer.

65
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AREA: Physics NUMBER ¢ NAME: KINEMA
SOURCE: Digital Eqguipment Corp. : _ LANGUAGE: BASIC

DESCRIPTION: The KINEMA program tests the student's knowledge of kine-
matics. A ball, or any other object, is thrown up at a certain velocity
(in meters per second.) The student is then asked to calculate certain
information about the resulting trajectory. The computer then checks the
response to see if it is within 15% of the correct answer.

12 PRINT

175 PRINT

106 LET Q=0

110 LET U=5+INT(35%RNDC))

111 PRINT "A BALL IS THROWN UPWARDS AT“U"METERS PER SECOND'
112 PRINT

115 LET A=+.05%VU12

116 PRINT "HOW HIGH WILL IT GO ¢IN METERS)*:
117 GOSUB 500

120 LET A=VU/5

122 PRINT "HOW LONG UNTIL IT RETURNS (IN SECONDS)':
124 GOSUB 500

130 LET T=1+INT(2%UxRNDC1))>/10

132 LET A=VU-10%T

134 PRINT "WHAT WILL ITS VELOCITY BE AFTER"T'"SECONDS";
136 GOSUB 500

143 PRINT |

154 PRINT O"RIGHT OUT OF 3.';

168 IF @<2 THEN 140

170 PRINT ' NOT BAD.”"

183 GO TO 100

560 INPUT G

502 IF ABSC((G-A)/Ad<.15 THEN 510

5¢4 PRINT "NOT EVEN CLOSEcsso"

506 GO TO 512

51» PRINT “CLOSE ENOUGH."

511 LET 0=0+1 ,

512 PRINT “CORRECT ANSWER IS"A

520 PRINT

53¢ RETURN

999 END

READY

—————computers are for knds———é-émﬂﬂﬂlau
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USAGE: Load KINEMA, then type RUN. Then try to answer the questions.
Distances should be entered in meters, time in seconds, and velocity
in meters per second (plus for up, minus for down.)

RN

A BALL 1S THROWN UPWARDS AT 13 METERS PER SECOND

HOW HIGH WILL IT GO (IN METERSY? 8
CLOSE ENOUGH.
CORRECT ANSVWER IS 8.+45

HOW LOWG UNTIL IT RETURNS (IN SECONDS)>? 3
NOT FVEN CLOSEesse .
CORRECT ANSWER IS 206

WHAT WILL ITS VELOCITY BE AFTER 1.7 SECONDS? -4
CLOSE ENOUGH.
CORRECT ANSWER IS-4

2 RIGHT OUT OF 3. NOT BAD.

A BALL IS THROWN UPWARDS AT 3@ METERS PER SECOND

HOW HIGH WILL IT GO (IN METERS)? 50
CLOSE ENOUGH.
CORRECT ANSWER IS 45

HOW LONG UNTIL IT RETURNS (IN SECONDS)? 6
CLOSE ENOUGH.
CORRECT ANSWER IS 6

WHAT WILL ITS VELOCITY BE AFTER 2.8 SECONDS? 4
NOT EVEN CLOSEeeeo
CORRECT ANSWER IS 2

2 RIGHT OUT OF 3. NOT BAD.

EDU?ATIONAL BENEFIT: The key educational benefit here is the powerful
moFlvating force that the computer has. The work that the student is
being asked to do is really no different than rote homework exercises.
But the computer makes it a challenge. It is very frustrating to have
a dumb computer keep telling you you're wrong. Try it yourself and see

if it doesn't make you want to brush up on your physics. That's real
motivation.

Fukr
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AREA: Games/Physics NUMBER s NAME: LUNAR2
SOURCE: Digital kquipment Corp. LANGUAGE: BASIC
' (EduSystem 10 only)

DESCRIPTION: This program is a compressed version of the lunar module
landing program originally written in 8K FOCAL. The program is also known
as LUNAR, ROCKES, and ROCKET. :

The vrogram represents an exact simulation of an Apollo lunar landing
module during the final descent. This portion of the descent would
normally be controlled by the on-board computer backed up Ty a computer
located on Earth. However, to exercise your knowledge of physics (and
make an interesting game), both computers simultaneously have had a
malfunction; therefore, you are on y»>ur own to safely land the spacecraft.

To make & soft landing, you may reset the burn rate of the retro rockets
every ten seconds. You have a choice of not firing at all (burn rate=0Q)
or firing at a rate between 8 and 200 lbs. per second. You have 16500
lbs. of fuel. If the rockets were not fired. your estimatad free fall
impact time is 120 seconds. The capsule weight is 33,000 pounds.

USAGE: This program runs on EduSystem i0 (4K) BASIC only. Retain only
the SQR and RND functions (Option F). Type SCR to get rid of any exist-
ing programs and load LUNAR2. Type RUN to commence landing procedure.
When a "?" is typed under burn rate, enter your burn rate and hit the
return key. Remember, the only acceptable burn rates are 0 or any
number between 8 and 200. '

After you're down and the computer has typea "READY", if you wish to try
it agaln, simply type RUN. Good luck'
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LIST

13
15
21
31
35
38
41
S1
53
56
58
61
71

PRIMT *SEC"s'"MI + FT"s"MPH">'"LB FUEL">'"BIIRN RATE"\PRINT
A=120\V=1\M=33000O\N=1 5500\ G=1.000BBAVF-13\L=1.8 Y
PRINT Ls INTCAY 3 INTCS5280%CA=-INTCAY ) 35 3600% Vs M=Ns \NINPUT K\T=10\PRINT w}
IF M=N<a¥?l THFN 4INIF T<e?dB1 THFN ZINS=T\NIF M<NM+S*kK THFN S=(M=y) /7K
GOSUB 91 \IF I<=0 THEN 71 \IF V<=0 THEN 38 \IF J<® THEN 81

GNSUB 61 \GN TO 31

PRIMT "FUEL OUT AT"3L3'"SEC"\S=(-V+SOUR(V*k+2%A%G) )/ G\ Vs V+GkS\L=L+S
W=3600*%Y\PRINT "ON MOON AT"3L;'"SEC - IMPACT VFLOCITY": Ws''MPH"

IF W>1@ THEN 56 \PRINT "GOOD LANDING'\STOP

IF W>60 THEN 58 \PRINT "“BAD JOLT'\STOP

PRINT ""NO SURVIVORS-BLASTED NEW LUNAR CRATER"W¥.2777:"FT DEEP"\STOP
L=L+S\T=T=S\M=M=S*K\A=]\V=J\RETURN

IF S<5.800080E~03 THEN 51 \DsV+SQRCUXV+2%A%(G=Z#¥K /M) I\S=2*%A/D

73 GOSUB 91 \GOSUB 61 \GO TO 71 _

81 W=C1=M%G/CZHK) ) /2\S=M¥ U/ (ZHK* (Wt SQRCWF WHU/Z) ) )+ s GSNGOSLB 91

83 IF I<=@ THEN 71 \GOSUB 61 \IF J>@ THEN 31 \IF U>@ THEN 81 \GO TO 31

91 Q=S4K/M\u=V+GxS+Z* (= Q~Q*%Q/2=-Q13/3~Qt 4/ 4-Q15/5)
94 I=A~GkS*S/2~UkS+Z¥S4(Q/2+Q12/&+Q1 3/12+Qt 4/20+Q% 5/30) \RETURN
99 END
RUN .
SEC MI + FT MPH | LB FUEL BURN RATE

) 126 @ 3600 1 4500 29 ,”)
10 199 SHile 3636 1 6500 20 -
20 99 4224 34672 _ 16509 20

30 89 2904 3708 16500 20

46 79 1056 3744 16500 )

59 68 3960 3730 16500 20

60 58 11456 3816 16500 2200

79 48 564 34464868 14500 2200

80 39 399  3050.798 12500 2200

90 31 987 2623.654 10500 20

100 23 4483 2659+ 654 10500 2200

1:0 ‘17 581 21960947 8500 70

120 \ 10 4975 2252.947 8500 2200

130 ‘5 2268 1728. 634 6500 . 2200 .{:)
140 1 2028 11750137 4500 2200 "

ON MOON AT 144.8262 SEC - IMPACT VELOCITY 887.6062 MPH

NO SURVIVORS-BLASTED NEW LUNAR CRATER 246.4883 FT DEEP
READY «
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AREA: Physics ‘ NUMBER: NAME: PHOTOE
SOURCE: Huntington Computer Project LANGUAGE: BAJIC

DESCRIPTION: When light of short wave-length falls on a metal surface,
electrons are ejected from the metal. According to the description of
this phenomenon by Einstein, there is a maximum wavelength for each
metal above which no electrons are emitted. This program lets the user
find this critical wave-length.

APPROACH: The program simulates the actual experiment, where the metal
is placed in a vacuum and bombarded with soft X-rays. The number of
electrons ejected is collected and counted by means of an ammeter.

The program types out three ammeter readings for each wave-length. After
this has been done, the intensity may be increased and the experiment
rerun. The typed out values coule then be graphed to show the critical
wave-length. '

To pick a metal enter its coefficient as follows:

Silver .308
Bismuth .338
Cadmium. .318
Lead .340
Platinum .385

EDUCATIONAL BENEFITS: Students very rarely get to work with the same
concepts that Einstein worked with, or indeed with any of the great 20th
century work in physics. The reason is simple: modern physics uses
laboratory gear that is way beyond the means of most schools. The zon-
cepts themselves are often easy enough for the student; it is only the

. lack of equipment that holds him down. As this program demonstrates,
the computer can fill this gap by simulating equipment. And unlike most
lab equipment which is used with one unit, then lies idle the rest of
the term, a computer does all kinds of things all year long. Its
flexibility means it is never idle.

X :
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17 PRINT
112 PRINT "ENTER CO-EFFICIENT FOR METAL";
120 INPUT U

467 LET K=INTC1+2%RND(X))

47% PRINT

48¢ PRINT " *',"MEASURED CURRENT (MICRO-AMPERES)"

49% PRINT "WAVELENGHTH","TRIAL 1","TRIAL 2",“TRIAL 3"

5AM FOR L=+42 TO +25 STEP -.02

51@ LET M=INT(100@/L)

520 PRINT M,

530 FOR J=1 TO 3

540 IF L>U@ THEN 570

550 LET I=SORCINT(25%RND(X)))

560 G0 TO 580

570 LET I=SQRCK*K*13@+INT(35*RND(X)")

580 LET N=INTC10%I+.5)/10

597 PRiNT N .

600 NEXT J

614 PRINT

620 NEXT L

625 PRINT . |

630 PRINT "INCREASE LIGHT INTENSITY (1 FOR YES, 2 FOR NO)";
660 INFUT Q2

670 IF Q2=2 THEN 999

690 PRINT "BY WHAT FACTOR (1 TO 108)";
708 INPUT F

720 LET K=K*F

730 GO TO 470

999 END

READY

RUN

'FNTER CO-EFFICIENT FOR METAL? «340

MEASURED CURRENT

(MICRO-AMPERES)

VAVELENGHTH TRIAL 1 TRIAL 2 TRIAL 3
238n 135 11.2 1G5
2500 185 1@ 108
2631 10.8 13-8 10
2777 104 10.5 133
2941 47 el He9
3125 2e¢4 0] fe6
3333 4,8 445 2¢6
3571 3.3 3.3 22
3846 de4 4 4e4

INCREASE LIGHT INTENSITY (1 FOR YES, 2 FOR NO)>? 1

" BY WHAT FACTOR (1 TO 183? 5

MEASURED CURRENT (MICRO=-AMPERES)

VAVELENGHTH TRIAL 1 TRIAL 2 TRIAL 3
238¢ : 50 SQe.1 50.2
2500 50.2 502 50.2
‘2631 502 S5@0«2 503
2777 50.2 5@ .2 503
2941 He8 37 14
3125 3.2 3.7 3.7
3333 2 1e¢4 lde6
3571 17 , 3 4.2
3846 2.8 1 4e1

INCREASE LIGHT INTENSITY (1 FOR »ES: 2 FOR NO)? 2

N 7/
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AREA: Physics/Electricity  NUMBER: I NAME: UELEC

SOURCE: J. Martin, Rutland High School LANGUAGE: BASIC
DESCRIPTION: This is a program which prdduces a table of values for

the electric. potentlal energY' in joules, at various
separations, in meters (R) + 0f two electric charges,

Q1 and Q2.

‘
t

Ugree = (K*Ql*Q2)/R

The user inputs the values of Ql Q2, R1l, R2 and the
number of subdivisions desired in the total interval
of distance R2~Rl. Note that Rl must be less than R2.

"PROGPAM UKLEC"

5 PRINT
6 PRINT ,
1% PRINT "WHAT IS THE VALUE OF QC1)';
110 INPUT 21
1200 PRINT "WHAT IS THE UVALUE OF Q¢2)';
134 INPUT @2
140 PRINT
150 LET X=8.988 FE9
16 PRINT “WHAT ARF THE DISTANCE LIMITS, RC1), R(2), BETWEEN"
170 PRINT *WHICH YOU DESIRF THE VALUES TO RUN"';
1€7a INPUT R1,R2
194 PRINT "HOW MANY SURBDIVISIONS OF THE INTERVAL DO YOU WISH":
209 INPUT S :
205 PRINT
21¢ PRINT "“DISTANCE, R","ELECTRIC POTENTIAL, U"
215 PRINT " METERS™," JOULES"
216 PRINT
22¢ FOR R=R! TO R2 STEP (R2-R1)/S
225 LET U=K#*Q1*Q2/R
233 PRINT " ";RL" ;U
25@ NEXT R
999 END
RFADY
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CPUN
: PROGRAM UFLFC

] WHAT IS THE VALUF OF 0C1)? 10
: . WHAT IS THE VALUE OF Q(2)?

; VAT ARE THF DISTANCE LIMITS», R(1), R(2), BETWEEN
! . VvHICH YOU DESIRE THE VALUES TO RUN? 1,2
; HOW MANY SURDIVISIONS OF THE INTERVAL DO YOU WISH? 12

DISTANCE, R ELECTRIC POTENTIAL, U
METFRS JOULES
1 8.988000E+10
1.MR3333 8.296615E+10
1.166667 T-TRLANAE+1(
1.25 719040BE+10
1.333333 6-74130BE+10
1.416667 6344471E+18@
4 1.5 5.992NNAAE+10
: 1.583333 5.676632E+10
‘14666667 5¢392BARE+10
1.75 5.136000E+10
} 1./33333 4.9R2546E+10
1.916667 4.629391E+12
2 4.494000E+10
READY

PIRY

PROGRAM UELEC

WHAT IS THE VALUE OF @C1)? 1@
WHAT IS THE VALUE OF @(2>? 5

WHAT ARE THE DISTANCE LIMITS, R(1)» R(2), BETWEEN
WHICH YOU DESIRE THE VALUES TO RUN? ~ '
MORE? 5,5

HOW MANY SUBDIVISIONS OF THE INTERVAL DO YOU WISH? 9
DISTANCE, R ELECTRIC POTENTIAL, U
METERS JOULES

.5 B+988AAOE+11

1 4.494000E+1 |

1.5 2.9960A7E+11

2 ' 2.247A0RE+11

2.5 1.797600F+11

3 1.498AGAE+11

3.5 1.284000E+11

4 1+123500E+11

4.5 $.98666TE+10

5 8+98800NE+10
READY
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AREA: Electronacs NUMBER: ; NAME: INDUC
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program combined with the indicated laboratory
K measurements will determine the value of an unknown
inductor, such as a choke or transformer winding.

APPROACH: The impedance of an inductor 1s made up of two
quantities; inductive reactance (X.) and d.c. re-
sistance (R). First, measure the Tesistance with
an ohmmeter.

Next, determine the voltage (E) and current (I) of
an a.c. circuit where the unknown inductance con-
stitutes the entire load. Ohm's Law may be applied
to find the impedance, Z = E/I.

We can now separate R from X_ by means of a vector

diagram in which R becomes tBe base and Z, the hypo-
tenuse. Once X. has been obtained, the inductance L
may be found fr8m the formula: '

Lr

I =

Hh

2m

In the formula, f is the frequency. A simple com-
puter program can replace the various calculatjons
and vector diagram. The program plus a sample run
are shown on the back.

Ac.
MNILLIAMMETER

o) | Cmmm e S
R= 800
UNkNowM OWMMS
INDUETOR,

VARRIAC 1
eR Ling E

VoLt & - T

Z= 2000 OHMS

i
!
|
|
I

—
Xi= 1830 OoHMS (AfRReK)
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5 PRINT "PROGRAM INDUC"

6 PRINT
1@ PRINT "TO FIND THE UVALDE OF AN UNKNOWN INDUCTOR,"
11 PRINT "INPUT THE FOLLOWING QUANTITIES:"
12 PRINT
15 PRINT '""RESISTANCE":
16 INPUT R
2¢ PRINT "VOLTAGE';
21 INPUT F
25 PRINT "“CURRENT";
26 INPUT T .
37 PRINT “FREQUENCY'";
31 INPUT @
35 LET 7Z=E/1
404 LET X=SOR(CZ%7-R*R)
45 LET L=X/(2%3.14159%0)
57 PRINT
51 PRINT "INDUCTANCE IS“L"HENRIES."
99 END

READY
RUN
PROGRAM INDUC

TO FIND THF. VALUF. OF AN UNKNNWN INDUCTOR.,
INPUT THE FOLLOWING QUANTITIFS:

RESTSTANCE? RAn
| VOLTAGE? 104
CUPRENT? .05
FRERUFNCY? 6@

INDUCTANCF 1S 4.862268 HENRIES.

READY
RUN
PROGRAM INDUC

TO FIND THE VALUE OF AN UNKNOWN INDUCTORS,
INPUT THF FOLLOWING QUANTITIES:

RESISTANCE? 4aa
VOLTAGE? 115
CURRENT? .046
FREQUFNCY? 60

INDUCTANCE 1S 6.546M29 HENRIES.

READY

i
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U.S. DEPARTMENT DF HEALTH.
EDUCATIOM & WELFARE
& (DFFICE DF eDucATION
. , THIS DOCUMENT HAS BEEN REPRO-
BASIC APPLICATION PROGRAMS GUCED EXACTLY AS RECEIVED FROM'
THE PERSON OR ORGANIZATION ORIG-
INATING IT. POINTS OF VIEW OR OPIN-
- Set 3 - IONS STATED DO NOT NECESSARILY
N REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.

The programs contained in this series are designed to demon-
strate how the computer can be applied in a meaningful way

to problems of many disciplines. The problems and the cor-
responding programs are, for the most part, quite simple and
are designed to be "jumping off pPoints" for students from the
high school level on up. '

All of the prbgrams, with very few exceptions, may be run on
EduSystems 10 through 90, PDP-8 family and PDP-1i family com-
puters. Exceptions are noted in the program descriptions.

DEC welcomes contributions of programs zand write-ups for use
in this series. Contributors will be credited as program
"Source." Please send programs and descriptions to Educational

Marketing (5-2).

- Additional copies of BASIC Applications
Programs may be obtained from:

Direct Mail Department
Digital Equipment Corporation
Maynard, Massachusetts 01754

Price= Set 1 (15 Programs) $1.00

.Set 2 (19 Programs) 1.25
Set 3 (12 Programs) .75

§
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BASIC APPLICATIONS PROGRAMS
Table of Contents (Set 3)

R

Mathematics CAI-ADD Addition drill and practice.
; DISTANCE Calculates distance between points
! ' in three-dimensional space.
5 EXPON Solves for the exponent in general
f exronential equations.
% Chemistrv SASVCL Calculates and plots gas volumes at
g various pressures.
g Physics NEWTON Problems using Newton's second law.
i
g Business FIFO Demonstrates FIFO inventory method.
I
INDIAN Manhattan Island interest problem.
INT-1 Interest compounding given one prin-
cipal amount.
INT-2 Interest compounding with regular
: deposits. "
i SORT-2 Sorts a list of numbers (2nd method).

Social Studies POPULATION Examines population growth of the
U.S. and Mexico.

Games SLOTS Simulates a one-—arm bandit.




DIGITAL EQUIPMENT CORPORATION
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AREA: General NUMBER ¢ NAME: CAI-ADD
SOURCE: Digital Equipment Corp. ' LANGUAGE: BASIC

DESCRIPTION: This program demonstrates a simplified Computer Assisted
Instruction drill and practice routine. The user determines how many
digits each problem will contain. Then, ten addition problems are

~ produced with the user providing the answer after each problem is

presented. After the last problem is correctly answered, the score
is printed with an appropriate comment.

5 REM - CAT ANDITION., 1@ PROBLEMS
1 PRINT "HOW MANY DIGITS':
o INPUT N
22 LFET W=
28 FOR X=1 TO-10@
?7 LET Q=0
A% LET A=INTC(1AtN*RND(?A))
40 LET RB=INTC1AtN*RND(A))

5@ PRINT

A0 PRINT " "3A
7(7| PPI\,T " "'"';R
2m PRINT " ====-"
om PRINT " 3

10 INPUT G
11m TF G=A+B THEN 140
115 GOSUB 200
19 PRINT "WHAT?? TRY AGAIN"
130 GO TO 5@
14m DRINT “THAT'S RIGHT. TRY ANOTHER"
154 NEXT X - :
155 PRINT ,
167 PRINT "YOU GOT"1A-W'CORRECT THE FIRST TIME"
165 1IF W<=3 THEN 18R@ ' .
176 PRINT "BUT YOU MISSED"V
175 STOP
JR@ PRINT "GOOD WORK!™
185 STOP '
oAm LET Q=0+1
! ons IF 0>1 THEN 120
o1M LET W=u+l
215 PRTURN | . ‘ _ 3

'ooo FND q7€;2 -
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RIN

HOW MANY DIGITS? 2 ' 213
+ 30 )
L9 4 ===== : i )
+ 29 ? 59 -
———— : THAT'S PTIGHT. TRY ANOTHER
? 59 :
WHAT?? TRY AGAIN : : 19
: + 01
248 ¥ eeee-
+ 29 : ?2 100
————— WHAT?? TRY AGAIN
? 53
THAT'S RIGHT. TRY ANOTHER 19
+ 91
. ===
+ 31 ? 11m
————— -~ THAT'S RIGHT. TRY ANOTHER
? 143
THLL'S RPIGHT. TRY ANOTHER 24
-+ 98
3n e
+ 4 ? 112
————— : VHAT?? TRY AGAIN
? 34
THAT'S RIGHT. TRY ANOTHER 24
+ 9%
42 X eee=-
+ 49 ‘ ? 122 e
----- THAT'S RIGHT. TRY ANOTHER {;)
? 87 - » *
WHAT?? TRY AGAIN 25
+ 3
ar ¥ ===--
+ 49 ‘ ? onr
_____ . 1. " THAT'S RIGHT. TRY ANOTHER
? 97 :
THAT 'S RIGHT. TRY ANOTHEPR g7
: + 99
s« ¥ ee=--
+ 4 ? 179 :
————— THAT'S RIGHT. TRY ANOTHER
? 5S¢4 : .
THAT'S RIGHT. TRY ANOTHER YO0l GOT 6 CORRECT THE FIRST TIME

BUT YOU MISSED 4

EDUCATIONAL BENEFIT: This program could be used for drill and
practice in a math class. However, it was designed to merely

- demonstrate the basic idea behind a traditional Computer Assisted
Ineruction program. It may be used to give students some clues
for wrltlng more sophisticated CAI programs.

o



(- DIGITAL EQUIPMENT CORPORATION

. AREA: Mathematics NUMBER: NAME: DISTANCE
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

DESCRIPTION: This program solves for the distance between two points in
J~dimensional space defined by their x, y, 2 coordinates.

APPROACH: The distance between two points in 3-dimensional space may be
found by the formula:

d = (X2—Xl)2 + (Y2"yl)2 + (22_21)2

Program distance solvec the equation for three sets of points with the
following coordinatess:

P (01010) and Q (3; 4, 5)
A (3.5, -4.7, 6.2) and B (0.9, 3.0, 4.4)
X (67, 36, 82 and Y (54, 25, 90)

Notice how we have used a DATA statement to define the points. Is this
a good "general" approach? Modify the program to accept any two sets
of x, y, 2 coordinates at the time the program is run and output the
distance.

This calculation is used extensively in aerospace navigation. A good
exercise for advanced students is determining the angle or "compass
heading" of the resultlng path. Better start first with just two’
dimensions! ‘

5

o
{
{831
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17 FOF N=1 TO 2

15 PRINT

on READ A,RL,CL,DHELF

2 LET DI=SORCCA=-D) 1294+ (B=E)124(C=-F)1t9)

a0 PRINT “THE DISTANCE BETUWEEN (A", "RB","C") AND (DU, Fr,pr)yn
NS PRINT "1S5"D!Y

82 NJEXT N

60 DATA AsPsPsR585553e55=8eT56eP35~e95354el,67536,582,54,05,97
99 FND ’

RUN

THE DTISTANCE BETWEFN ¢ 4 » & » & ) AND ( 3 , 4 5, 5 )
TS 7.0071068

THF DISTANCE BETWEFEN € 35 =47 5 Re2 3 AND (=29 5> 3 , 2.4 )
TS 9.0492M9 “

THE DTSTANCE BETVEEN ¢ A7 » 36 » R2 ) AND ¢ 54 , 25 , o¢ )
T S 1R.R14KR0

FEADY

ST



L DIGITAL EQUIPMENT CORPORATION

AREA: Mathematics NUMBER : NAME: EXPON
SOURCE: NREL/SDC e LANGUAGE: BASIC

DESCRIPTION: Program EXPON solves for x in any exponential equation of

the form: mx+n
A =B

given the values of A, B, m, and n.

The program solves the following problems:

X

- 1. 5% = 50

w : |
2. 53t = 5 ¢
3. 17573 = g.12

4. 11172% = 547

APPROACH: If you were to solve an exponential equation by hand, you
would probably go through the following steps:

5% = 40

log 5% log 40

x log & log 40

log 40
X = ‘
log 5
1.6021
X = 1.6021 = 2.292

.6990

7
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However, in the generalized form, the solution for x is:

log B

_ log A
X = M- (N/M)

A DATA statement was used to wuumtain the data to solve problems 1-4
above. Modify the program to accept data using an INPUT statement to
solve any exponential equation.

18 RFAD NA,R,M,\
of ILET ¥=(LOCI(RY/LOGCA) I/ M=(N/M)

2 PRINT ¥

A COTD 1m

S7% NATA Sl 15M 355766535151 75Re12515-35,115,2475=251
99 FND

rUN
DePYINNMR
MALTIOR
Re 73997

- RUARTQET

OU'T OF DATA IN LINE Inm

RFADY
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DIGITAL EQUIPMENT CORPORATION

AREA: Chemistry NUMBER: NAME: GASVOL
SOURCE: NREL/SDC/DEC LANGUAGE: BASIC

DESCRIPTION: The volume of a gas varies directly with the absolute
temperature T (Kelvin) and inversely with the pressure P. If a certain
quantity of gas occupies 500 cubic feet at a pressure of 53 pounds per
square foot and an absolute temperature of 500 degrees, what volume will
it occupy at 600 degrees absolute temperature and pressures from 100 to
1000 pounds per square foot in increments of 50 pounds?

The original conditions are used to solve for the constant K in line
l10. (K = VP/T). Then the new volumes are computed for varying pressures
with T = 600° using the formula V = KT/P.

In the second part of the program lines 70 - 130 have been added to give
a plot of the volume for the various pressures.

How would you modify the program to deal with a more general case
(i.e., other gasses and different temperatures)?

10 LFT Y=5A@%53/ 540

or PPINT "A GAS, AT 6Am DFECREES KELVIN, AND PRESSURE AS"
o8 PRINT "LISTED, OCCUPIFS THF VOLUME SPECIFIED.®

an ppPINT

ar PRTNT "PRESSUPE","VOLUME"

5@ FOR P=14m TO 10A” STEP 50

60 LFT U=Wxa0A/P

7™ PRINT P,V

g NFYT P

99 FND

gs ﬂﬂanan EduSystems—expandable.economicai
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RUN

A GAS, AT 6A” DEGRFES KFLUVIN, AND PRESSURFE AS
1.ISTFD, OCCUPYES THF VOLUME SPECIFIED.

PRESSIRE VOLIIME L )
1ep . 31R ' s
150 212
omnm 159
o5n 127.2
anm 106
350 AP B5714
aQnp 79.5 =
LYY TMe BERKT ,
sS0M fRe A '
550 57«21R1R
&P 53
ASA UAR « QDMK
700 U5« 1PR57 _
750 - _ : ]
AR 20.75% : !
g5M 741175
anp 35.33333
95m 33.4736R P
i dy . 318
PEADY !
7@ PRINT P; i
R34 LET YX=INT(UX%2/17+.5) —
am FOR L=1 TO ¥ ' ?,) :
180 PRINT " ' ;
118 NEXT L
126 PRINT "'v*
13 NEXT P -
890 FND
READY
PIIN : :
A GAS, AT 6mm DEGREES KELVIN, AND PRESSURE AS
LISTED, OCCUPIES THE UOLUME SPECIFIED.
PRFESSURE PLOT OF VOLUME
100 : : : X
1560 : % ’ .
200 ' X : _ p
300 x :
350 X
400 X.
450 X
540 X
550 . X
600 ¥
650 X
700 "%
750 X . ‘
800 X . =
o 8sa X : ‘ 1o i - 10
B 900 X A Ei
ERIC 7 86|
ot _




DIGITAL EQUIPMENT CORPORATION

AREA: Physics NUMBER: NAME: NEWTON
SOURCE: Project SOLO, Pittsburgh, Pa. LANGUAGE: BASIC

DESCRIPTION: (This problem assumes the student has basic know-
ledge of Newton's three laws)

The first problem we will solve is as follows:
A car at rest at a traffic lLight weighs 5.63 % 103newtons.
_ (a) What is the mass of the car?
E When the light changes to green, it accelerates at 3.18 m/sec?
(b) If friction is negligible, what must be the force between
the rear wheels and the road?
(c} What is the velocity of the car when it has moved 30 meters?

“Remembering ‘that gravitaticnal force is 9.8 m/sec*and W=MA, we
can calculate the mass of the car directly in statement 20. We
can then make use of the relationships:

MA ,
Vo +A * Tor =Vy +2 *A *D

F
v

5 PRINT "TNDDIT 1, A, D3
1t INPUT V,A,D
om 1LFT M=U/9.R8
an 1,FT F=Mx%xA
Cart LFT U=0kp%]
am DRINT "Ma"M,"F="F,"y="Y
an FND. |

PRADV . ' ' {
FIIN
TNPUT ©s A D? S5.63K3, 3.1%, 3n

M=,57a.aq0R F= 1826.0278 U= 197RR - L
1

{
~———computers are for kids- mnanlan
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If some other force in addition to the gravitational force acts

on a falling body, it's acceleration will not be 9.8 m/sec ~. ‘ ')
Consider the following problem: The Saturn V rocket has a mass L.
of 3.18 % loekg. The thrust of its first stage engines is quoted

as being 7.5 * 10°1bs. What is the initial acceleration of the

rocket as it blasts off for the moon.

In this case, Newton's second law is expressed:
(F + W)= MA

Since the direction of rocket acceleration is upward, W has a
negative value. '

»

S DRINT "INDIT M, Fn:'
I INPUT M, F

oA LFT W==M%0.R

R LFET A=z (F+p)/M

Hha DBRINT "ACCF!, ="pA
a0 FA\ID

PUN

INDUIT M, F? R.1RFAs, R.RAUFET
ACCFL = «7R3Y447

FOR MORE INFORMATION: The teaching module "Newton's Laws of Motion" K;)
containing six additional excellent problems is available complete
from: '

Dr. Thomas Dwyer ‘

Project SOLO, Computation Center

University of Pittsburgh

Pittsburgh, Pa. 15213

-~ .

12
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AREA: Business NUMBER: NAME: FIFO
SOURCE: Gregg Accounting, Advanced Course LANGUAGE: BASIC
Gregg, McGraw-Hill, 2d edition . (EduSystem 10)

DESCRIPTION: This program demonstrates the First-in, First-out (FIFO)
method cf inventory evaluation that is used by many businesses.

APPROACH: We read the beginning inwventory from a DATA statement and put
the quantity and price information into a simple array Q(X). P(X) ..

Each time units are removed from inventory we cycle through the array,
removing items from inventory in the same order they were placed into_ the
inventory. When zero units remain at one price, the next set of units.
are taken at the next prlce. This program accepts six sets of data in
Line 40. '

EDUCATIONAL APPLICATIONS: Used to show how FIFO works. Change the price
information in Line 40 (quantity, then price) to show the affect FIFO has
on shipment values in terms of falling costs (example uses rising costs).
Let your students rewrite the program ‘for Last—ln, Flrst—out (LIFO)

inventory evaluation.

*Program is ccded using multiple statements per 11ne feature ‘of certain 13
EduSystems. "

_" ‘ ,
computers are for kids— mﬂﬂﬂﬂan
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LIST
1 REM ARK~FIFO
2 FOR X=1 TO 6\READ QCX)sP(X)\NEXT X\S=X~1

6 GOSUB 20 \FRINT "ENTER QUANTITY REMOVED'"3\INPUT WA\PRINT *SHIPPED OUT"

8 PRINT *NUMBER"s"PRICE","TOTAL"

10 FOR X=1 TO S\IF &X>=@ THEN 18

12 IF a(X)~W>=¢ THEN 34

14 PRINT @CX)sP(X)s (Q(X)*P(X))

16 T1=T1+¢ X% P(XIIN\U=VU=Q(XI QX)) =0

18 NEXT X\IF Q(X+1)<=0 THEN 38

20 PRINT "REMAINING INVENTORY"\T=0

22 PRINT "NUMBER", “PRICE":"TOTAL"

24 FOR X=1 TO S\IF X)<=0 THEN 30

26 PRINT QCX)>P(X)» (Q(XIXP(X))

28 T=T+(Q(X)*P(X))

30 NEXT X

32 PRINT “TOTAL VALUE ="T\PRINT \RETURN

34 PRINT WsPC(X3s UkPCXINTI=T14+(WkP(X))

36 PRINT “SHIPPED VALUE="TI\TI=G\QAX)=Q(X)=U\GO TO 6
38 PRINT *QUT OF INVENTORY"\PRINT "SHIPPED VALUE ="T1
40 DATA 3551125560512, 1005 1255505 135805 13455 405 14 25\END

RUN

REMAINING INVENTORY

NUMBER PRICE TOTAL
35 11.25 393+ 75
60 321 - 720
160 ' 1245 1259
50 18 : 650
80 13.5 1080
a0 14.25 576

TOTAL VALUE = 8663.75
ENTER QUANTITY REMOVED?100

- SHIPPED 0OUT
NUMBER FRICE TOTAL
- 35 11.25 393475
60 12 720

-5 S 12+5 6245
SHIPPED VALUE= 117625 o
REMAINING INVENTORY o
NUMBER : PRICE TOTAL

95 . : 12.5 11875
50 13 650
8o S 13e5 1080
40 - 14425 570

TOTAL VALUE = 3487.5

' O
O
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AREA: Business/Math NUMBER : ' NAME: INDIAN
;"OURCE: NREL/SDC : LANGUAGE: BASIC

DESCRIPTION: This program solves a simple interest problem which makes
one think twice about the deal that the Dutch made with the Indians.

If the $24 which the Indians received in 1626 for Manhattan Island had
been deposited in a bank paying 5-3/4% interest compounded annually,

what would it have amounted to by 19712

APPROACH: If P dollars are invested at an interest rate of r (expressed -
as a decimal) compounded n times, the total amount A is glven by the
formula: :

A=p(l+n)"

- How-much-was--gained ‘in- 1971 alone?

1?» LET P=24
2@ LET R=.0575
3¢ LET N=1971-1626
40 LET A=P*((1+R)tN) :
S@ PRINT "IF THE $24 WHICH THE INDIANS RECEIVED IN 1626 FOR'
67 PRINT "MANHATTAN ISLAND HAD BEEN DEPOSITED IN A BANK"
77 PRINT ''PAYING"R*10@"7% INTEREST COMPOUNDED ANNUALLY, IT WOULD"
27 PRINT "HAVE AMOUNTED TO $"A'BY 1971."
99 END - S

O

RFADY
RUN

IF THE $24 WHICH THE INDIANS RECEIVED IN 1626 FOR
MANHATTAN ISLAND HAD. BEEN DEPOSITED IN A BANK .
PAYING 5.75 % INTEREST COMPOUNDED ANNUALLY, IT WOULD
_HAVF AMOUNTFD TO $ 5.713946E+9 BY 1971--

'RFADY
. 15
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AREA: Business, Math NUMBER : ‘ NAME: INT-1
SOURCE: CBAMP Algebra, DEC LANGUAGE: BASIC

DESCRIPTION: This program illustrates how interest accumulates using
compound interest methods as compared to using simple interest.

'

Input principal, interest rate, and number of times compounded each year.
For each year, the program calculates 1nterest earnings.

(1) assuming simple interest.
(2) assuming interest is compounded.

The computer will print your year end account balance each vear for 10
years. You should use even dollar figures for the principal amount to
make it easier to "see" the difference. ' '

5 RFM PROGRAM INT-1
1% FEM SIMPLE AND QUARTERLY COMPUUND INTEREST
14 PRINT "WHAT IS THE PRINCIPAL AMOUNT';

1/ INPUT P

20 PRINT "WHAT IS THE RATE OF INTEREST (XeXX)';
26 INPUT R ‘

27 PRINT *'COMPOUINDED HOW MANY TIMES PER YEAR';

28 INPUT N : .

an LFT R=R/100

34 LET A=P*PR

3R LET S=P+A

40 PRINT

42 PRINT "YFAR'","SIMPLE", "compouwn"

46 FOR Y=1 TO 10

5m FOR ¥=1 TO N

54 LET P=P*(1+R/\)

8 NEXT X

62 PRINT Y,SsP

66 LET S=S+A

7% NEXT Y

74 PRINT

7% ‘GOTO 14 : _ :
99 "END . S - : 17

| 'Mz
mnanlan
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it 1000 times per vear.

RUN

WHAT IS THE PRINCIPAL AMOUNT? 1000
WHAT IS THE RATE OF INTEREST (XeXX)?
COMPOUNDED HOW MANY TIMES PER YEAR? 4

5.285

Sy,

YEAR SIMPLE COMPOUND
1 12525 1A53.543
2 1105 11#9.952
3 1157.5 1169.382 UL
4 1210 1231.994
5 12625 1297.958
6 1315 1367.454
7 13675 1440671
a 142 1517.28@8
9 14725 1595375
10 1525 1684.694

WVHAT 1S THE PRINCIPAL AMOUNT? 10860
WHAT 1S THE RATE OF INTEREST (XeXX)? 5.25
COMPOUNDED HOW MANY TIMES PER YEAR? 365

YEAR SIMPLE COMFOUND
1 1352.5 1153.895

2 1105 1110.695

3 1157+5 1173555

4 1210 1233.642

5 1262.5 " 1300. 129

6 1315 1370199

7 13675 l4a4.046 ;

8 1420 1521.873 £
9 1472.5 1603.894 {
14 1525 169M«336

WHAT 1S THE PRINCIPAL AMOUNT? 1

WHAT 1S THE RATE OF INTEREST (X«XX)? 100
COMPOUNDED HOW MANY TIMES PER YEAR? '100@
YEAR SIMPLE COMPOUND

1 - 2.716889

+C . ' . -
READY

EDUCATIONAL BENEFITS: The computer is used to demonstrate the advantages
of interest compounding. By using dlfferent interest rates you can
illustrate the importance of shopplng‘around for a higher 1nterest rate
for your savings. . : \H :

In the last example, we used a 100% .(! ) rate of interest. and compounded
"Try it compounding it 5000 tlmes per year (run:
time will be in minutes). Does the compound interest amount begin to.

look like the constant “e"? 18




DIGITAL EQUIPMENT CORPORS\TIO

ARFA: Business ‘NUMBER: NAME: INT-2
SOURCE: Huntington Computer Project LANGUAGE: BASIC

DESCRIPTION: This program will calculate the balance of a savings
account in which deposits are made regularly. Pick an amount of
money to save each month and pick how many years you will save it
and this program will tell you how much you will have at the end of
that time.

USAGE: 1In any class where thrift or szvings is taught this program
can be used to illustrate how quickly money can accumulate when you
make regular savings deposits. You may also use this program to show
how small differences in interest rates can make significant differ-
ences in your interest earnings.

4 PRINT "THTIS PROGPAOM WIL), CALCITLATE THE RALANCE OF A SAVINGS"
5 PRINT "ACCOINT TV VHICH DEPOSITS ARF MADE REGULARLY."
A PPINT v :

7 PRINT "HOU MICH WTLI, ¥OU SAUE EACH MONTH";

8 INPUT A :

10 PRINT "HOW MANY INTFREST COMP OUND PERIQDS FACH YEAR":
12 INPUT B

14 OPINT AT WHAT PATF OF INTFPEST (XX.XZ)";

1A INPUIT :

1R PRINT '""HOW Ma\lv YEARS WILL YOU MAKE THIs,savaG":

19 INPUT D

o¢ 1LLFT F=0

21 LET A=A%(]12/R)

20 1LET F=(C/10a)/B

24 LFT G=R*D

o4 LFT Ti=0

2 LFT Ti1=T1+1

ao TF Ti=G+1 THEN 13m

S LET F=(1+E)*(F+A)

A3 GO TH anm

137 LFT F=INTC1AA*F+5)/ 100

135 PPINT

1236 PPINT - - )

14m PRINT “AFTER*D"YFARS YOU VILL HAVE $"F

145 PPINT : - : '

146 PRINT

15 GD TO 6

cl :
999 FND /Qi } iy
ANl ler..Q are for kids. . “Hnnﬂn
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RUN

THIS PROGRAM WILL CALCULATE THE BALANCE OF A SAVINGS

ACCOUNT IN WHICH DEPOSITS ARE MADE REGULARLY.

HOW MIICH WILIL YOU SAVF. FACH MONTH? 149

HOW MANY INTFEREST COMPOUND PERIODS FACH YEAR? 4
AT VHAT RATE OF INTEREST (XXe.¥X%)? § .

HOW MANY YFARS WILL YOU MAKE THIS SAVING? S

AFTER 5 YEAPRS YOUl WILL HAUVE $ 6853.5

HOV MUCH WILL YOU SAVE EACH MONTH? 20

HOW MANY INTEREST COMPOUND PFERIODS EACH YEAR? 2
AT WHAT RATF OF INTEREST (XX eX%)? 5.5

HOW MANY YEARS VILL YOU MAKE THIS SAVING? 10

AFTEP 1@ YFARS YOU VWILL -HAVE § 323Mm.14

HOVW MIICH WILL YOU- SAVE EACH MONTH? 10

HOW MANY INTEREST COMPOUND PERTODS FACH YEAP? 365
AT WHAT RATF OF INTEREST (XXeX%)? §

HOV MANY YFARS WILL YOU MAKE THIS SAVING? 6

AFTER 6 YFARS YOU WILIL HAVE § R39o6§‘

HOW MUCH VWILL YOU SAVF EACH MONTH? 10

HOW MANY INTEREST COMPOUND PERIODS EACH YEAR? 1}
AT WHAT RATE OF INTEREST (XX«XZ%Z)? 3475

HOW MANY YEARS WILL YOU MAXE THIS SAVING? 6

AFTFR 6 YEARS YOU WILL HAVE § R20.63

20

O
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AREA: Business NUMBER : NAME: SORT-2
SOURCE: Computer Methods in Mathematics LANGUAGE: BASIC

DESCRIPTION: Given a list of eight numbers: 75, 83, 67, 52, 99, 66,
83, 72. Sort the numbers into increasing order, left to right.

52, 66, 67, 72, 75, 83, 83, 99 -t

Let théwébmputer do it. A program and RUN are shown on the,fqllowing
page. Examine them. '

How does the program work? Add the following statements and RUN the
program. The printout will show you the status of the list after Lines
420 through 480 have been carried out for I = 1, then I = 2 and so on.

84773 PRINMT “1="3T:"LIST 1§":
" U 477 GOSIUR 2aA '
&mg DRINT

The original list of numbexs is in Line 901. To sort a different list of
eight numbers, simply change Line 901. Try it for the following lists,
using the modified program, including Lines 473, 477, and 505.

(1) 2,1, 3,4,5,6, 7,8 (2) 1, 2, 3,4, 5,6,8,7
(3) 4,3,2,1,56,7,8 (4 8,.7,6 54,3, 2,1

If you need more evidence, delete Lines 473, 477, and 505, then add the
following Lines and RUN the program for the above lists.

418 PRINT “FNP I=":1:"aNDn"
A70 PRINT ‘< J="3 J;"LTIST 15"
471 CNSUPR ”An :
4792 NF¥T J

l 21
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1An
11m
120
13,
140
one
21/
200
DA
onm
Aar;
R Ko
S RonM
am
iloTe]

“me

40m
alnm
F¥ilel
H8 (A
4AM
h7n

FFMARK  SORT FICHT VUMBERS

PRINT "TYIS PPOGRAM SORTS A LIST OF ETGHT NUMBERS INTO"™
PRINT "INCPEASING ORDER AND PFINTS THF FINAL LIST VITH"

PPINT “THE SMALLFST NIWRER FIRST AND LARGEST LAST"
PRINT R »
PEMAFY  BEFAD FIGHT NUMBERS TNTO ¥ €1)5 XC2)seessX(R)
DIV ¥(i1m) ‘ = . o
FIR w=1 TH « (
PFAD v(Y) '
NFYT w
PFMARK  PFINT THF ORIGINAL C(INSORTED) LIST
PPINT '"UNSORTED LTST v
COSNR ann :
PRINT
REMARK SOPT THF NTIMRERS
FOP I=1 TO 7 ' '
FOP J=1+1 TN R
TF ¥X(1) <= ¥X(J) THEN 470
LET T=¥%(T)
LFT ¥(I)=x¢ DD
LFT ¥(J3=T
NFYT J
NFYT T

T ——Sam PFMAPK  PRINT THE FINAL (SOPTED) LIST

510
520
/304
20
aym
aom

Ra;

R4m
28 M
K Tolt
Q1m

909

PUN'

PRINT "SORTED LTST e
COSUR ram
STOP

PFMARYK SUBROUTINE TO PRINT XC1)5 X(2)seeer¥(R)
FOP .®=1 TO R _ Co
PRINT X(K);

NF¥T ¥

ORINT

PFTURN . . :
RFMAPK  HFPF' TS THE ORTGINAL LIST OF NUMBEPS
DATA 7S5,R25,A7,505,99,AA,83,70

FND

THIS PROGPAM SORTS A LTIST OF EIGHT NUMBERS INTO
INCPFASING ORDFR AND. PRINTS. THF FINAL LIST WITH
THF SMALLFST NUMBFR FIRST AND LARGFEST LAST

INSORTFD LIST . 75 83 67 52 99 66 R3 72
SORTED LIST " S2 66 67 12 15 K3 K3 - 99
READY

.

Note: If you have trouble fitting the program into EDUSYSTEM 10, delete
‘ lines 100, 110, 120, 130, 200, 300, 400, 500 and 900. But don't

delete Line B00.
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DIGITAL EQUIPMENT CORPORATION

AREA: Social Studies NUMBER: NAME: POPULATION
SOURCE: Gruenberger and Jaffray LANGUAGE: BASIC
Problems for Computer Solution, Wiley

DESCRIPTION: - This program solves the following problem:

Assurie that in 1960 the population figures for the United States and
Mexico were 180,000,000 and 85,000,000 respectively. Assume also that
the annual rate of growth for the United States in 1.23%, and that for
Mexico, 2.23%. If these growth rates remain constant, in what year will
the population of Mexico equal or exceed that of the United States

) 10 LET U= 1RAGAAAAA
(:.ﬁ 20 LET M=Q50a0aM%
r~ am LFT Pl=1.m193

i 4 LFT RP=1.0APPR
5% LFT vY=19AM
&2 LET U=U1%R1
7M. .LET M=M%xRO
RO LET Y=Y+)
97 TF M<ll THEN AR
126G PFINT "1'eS. POPULATION IS"U'AND MEXICO IS"M"IN"Yy
Q99 END

RIIY
MeSe POPULATION IS 4.614066F+8 AND MEXICO 1S 4.R44640E+8 IN 2037

‘Modify the proklem to take into account that the U.S. growth rate in-
creases 0.01% each year and that of Mexico increases by 0.001% each year.
Will the population of Mexico under these circumstances ever exceed that
of the United States?

67 LET 11=U%(1.@1%R1)

7% LET M=M%(].%01%R2)

2% 1F Y>1AGAG THEN 124

11m STOP - ‘

12@ PRINT "U.Se 'STILL HAS MORE PEOPLE,'U''THAN MEXICO,"M"IN 10000."

computers are for kids—ﬂ.ﬂﬂaﬂan
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Consider similar data as the first case for the U.s. (180,000,000) and )
California (15,700,000) for 1960, and growth rates of 1.23% and 3.70%. g
Applying the same routine, we would find a year in which the popula-

tion of California exceeded the population of the United States, which

is nonsense. Where is the discrepency?

Or try this version of the prolilem. In 1963, the United States con-
sumption of motor fuel was 64,000,000 gallons, increasing by 4 percent
per year. The consumption in California was 6,000,000, increasing 5.4°
percent per year. In what year will California consume more than the
United States.

EDUCATIONAL BENEFIT: The principle illustrated by the last two exer-
cises is that of GIGO - "garbage in, garbage out." If the problem de-
finition is intrinsically nonsensical, then the application of the
computer to it will add no sense. Blaming the nonsensical result, then,
on the computer is not fair, but we see examples of it frequently.

The last problem could make sense if we ask in what year the consumption
of fuel in California exceeds that of the remainder of the United States,

if ever?
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DIGITAL EQUIPMENT CORPOR(;)ATION

AREA: Games NUMBER : NAME : SLOTS
SOURCE: Anonomous : LANGUAGE: BASIC

DESCRIPTION: This program is a simulation of a slot machine,.
or one-arin bandit, of the type popular at Las Vegas, Monte Carlo
and other gambling spas.

It is not a perfect simulation since three bars or three $ are
frequently, at the real casinos, a big ($5 or $10) jackpot.
However, the operation of the slot machine as simulated by this
program is probably more honest than most existing real machines.
Calculate the average number of "pulls" needed to lose $20.00.
What is the probability of winning $20.00?

The program is on the reverse. The instructions and two "pulls"
are shown below.

READY

RUN
DO YOU WISH INSTRUCTIONS 1-YES, 8=-N07 1 _
THIS IS A SIMULATION OF A SLOT MACHINE USING A COMPUTER

EACH TIME YOU 'PULL' I WILL ASK YOU IF YOU WISH TO PLAY AGAIN

IF YOU DO SIMPLY INPUT A'l' FOLLOWED BY A RETURN.,
OTHERVISE INPUT A '@' FOLLOWED EY A RETURN.
NOW WE ARE READY TO PLAY -

. LEMON LEMON s
YOU HAVE LOST 1 DOLLAR == TOTAL = $-1
DO YOU WISH TO PULL AGAIN? 1

$ BELL APPLE
YOU HAVE LOST ! DOLLAR =-- TOTAL = 5-2
. . DO YOU WISH TO PULL AGAIN? @
IT'S BEEN NICE OPERATING FOR YOU COME BACK SOON!

. iy .j-‘
computers are for kidS‘LiﬂﬂEﬂEn EduSystems—expandable, economical
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READY

1 RANDOMIZE : v e
2 DIM D(3) \¢>
S PRINT"DO YOU WISH INSTRUCTIONS 1-YES, @-NO"3

6 INPUT J

7 IF J=0 THEN 13

8 PRINT"THIS IS A SIMULATION OF A SLOT MACHINE USING A COMPUTER "

9 PRINT"EACH TIME YOU 'PULL®' I WILL ASK YOU IF YOU WISH TO PLAY AGAIN'

18 PRINT"IF YOU DO SIMPLY INPUT A'l' FOLLOVED BY & RETURN,"
11 PRINT"OTHERWISE INPUT A '0' FOLLOWED BY A RETURN."
12 PRINT"NOV WE ARE READY TO PLAY "
13 PRINT
14 PRINT :
15 PRINT TAB (93" "3
10 FOR Bi=1 TO 3
1160 LET D(B1)=INTC(RNDC@)%6)+1
120 NEXT Bl
130 FOR G1=1 TO 3
140 IF DC(G1)=1 THEN 396
153 IF D(G1)=2 THE N 410
166 IF D(G1)=3 THEN 430
170 IF DC(Gl)=4 THEN 450
180 IF DCG1)=5 THEN 470
196 IF DCG1)=6 THEN 490
385 GOTO 999
392 PRINT"BELL "3
400 GOTO 500 i (/;)
419 PRINT"BAR "3 ’ _ LY
426 GOTO S@0
430 PRINT "CHERRY '3
449 GOTO 500

45¢ PRINT "APPLE "
460 GOTO 507

470 PRINT "'LEMON "z
480 GOTO 500

49¢% PRINT "'$ "y

500 NEXT G1
517 IF DC1)<>D(2) THEN 520
511 IF D(2)=D(3) THEN 600
520 PRINT
53¢ IF DC1>=D(3) THEN 550

531 LET B=B~-1 .
532 PRINT "YOU HAVE LOST ! DOLLAR -- TOTAL = $"B
533 GOTO 860

- 550 LET B=B+.50

560 PRINT "YOU HAVE WON 5@ CENTS -~ TOTAL = $"B
570 GOTO 800
606 LET B=B+1
610 PRINT"YOU HAVE WON 1 DOLLAR -- TOTAL $"B

. 620 GOTO 800

8p0 PRINT TAB(2@)"DO YOU WISH TO PULL AGAIN":
861 INPUT J

842 IF J=1 THEN 13 : ‘

863 PRINT"IT'S BEEN NICE OPERATING FOR YOU COME BACK soowv"
999 END
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