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Break in 100
0k
CONT

Break in 100
ok
CONT

BALANCE
6837.5
6673.375
6507.609
6340.185
6171.087
6000.298
5827.8
5653.578
5477.614
5299.89
5120.389
4939.093

BALANCE

4755.984
4571.044
4384 .255
4195.597
4005.053
3812.603
3618.229
3421.912
3223.631
3023.367
2821.101
2616.812

BALANCE
2410.48
2202.085
1991.606
1779.022
1564.312
1347.455
1128.43
907.2138
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use the variables Bl, B2, B3, and B4 to denote the unit costs of these four
items. The cost of the order is then computed as:

A1*B1+A2*B2+A3*%B3+A4*B4.

We add 10 percent of this amount to cover processing and form the sum to
obtain the total order. Next, we compute 5 percent of the last amount as tax
and add it to the total to obtain the total amount due. Finally, we determine if
the total amount due is more than $1,000. If it is, we print out the message:
ORDER EXCEEDS $1,000. CREDIT SALE NOT PERMITTED. Here is our
program.

10 LET A1=150:A2=30:A3=300:A4=2: 'Assign quantities
20 LET B1=1.99:B2=14:B3=1.14:B4=187.95: 'Assign prices

30 LET T= A1*#B1+A2*B2+A3*B3+A4*B4: 'T=total price

40 PRINT "TOTAL ORDER",T

50 LET P = .1*T: 'P=processing fee
60 PRINT "PROCESSING FEE";P '
70 LET TX = .05%(P+T): 'TX = tax

80 PRINT "SALES TAX",TX

90 DU =T + P + TX: 'DU=Amount due

100 PRINT '"AMOUNT DUE'", DU

110 IF pU > 1000 THEN 200 ELSE 300: 'Order > $1000 7

200 PRINT "ORDER EXCEEDS $1,000"
210 PRINT '"CREDIT SALE NOT PERMITTED"

220 GOTO 400: 'End program
300 PRINT "CREDIT SALE OK"
400 END

- Note the decision in line 110: If the amount due exceeds $1,000 then the com-
puter goes to line 200 where it prints out a message denying credit. In line 220,
the computer is sent to line 400 which is the END of the program. On the other
hand, if the amount due is less than $1,000, the computer is sent to line 300,
where credit is approved.

T YOUR UNDERST« ) :
uppose that a credit card- charges 1.5 percent per month on any unp "1d' :

balance up to $500 and 1 percent per month on any excess over $500
. Write a program Wthh computes the ser\nce charge and the n
‘balance.
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10 INPUT A3,BS$

Suppose that you wish to set A$ equal to the string:
"Washington,George"

and B$ to the string:

"Jefferson,Thomas"

Suppose that you respond to the INPUT prompt by typing:
Washington,George, Jefferson,Thomas

BASIC will report an error:
? Redo from start

Here is the reason. INPUT looks for commas to separate the data items. The
first comma occurs between “Washington” and “George”. So INPUT assigns
AS$ the string “Washington’ and B$ the string “George”. But this gives excess
data. So BASIC declares an error. There’s a simple way around this. Whenever
you wish to INPUT data containing a comma, surround the appropriate strings
with quotation marks. In our example, the response

"Washington,George","Jefferson,Thomas"

will assign A$ and B$ as we wished.

It is something of a bother to surround strings with quotation marks, so
BASIC provides another statement which is not sensitive to commas, namely
LINE INPUT. The LINE INPUT statement may be used to assign only one
variable at a time. It reads the input until it encounters ENTER. So, for exam-
ple, suppose that we use the statement:

30 LINE INPUT AS

The computer waits for a response. Suppose that we respond with the string
Washington,George

and press ENTER. LINE INPUT then will assign A$ the string constant *“Wash-
ington,George”. LINE INPUT may be used only to input data to a string
variable.

You may use a prompt vmth LINE INPUT exactly as you do with INPUT.
For example, the statement

40 LINE INPUT "Type NAME?";A$
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other hand, handling correct answers is different from handling wrong answers.
Let’s have a separate section of the program for each of these tasks. More-
over, let’s have a separate section of the program for steps 7 and 8. You should
write all this down (on paper) as follows:

10 FOR N=1 TO 10

(lines 20-80 are reserved for steps 1 to 3.)

100 'Respond to incorrect answer
200 'Respond to correct answer
300 NEXT N

400 'Print score for 10 problems
500 'Run again?
600 END

As the fourth step, you should begin to fill in the various steps in the above
outline. Here is where you may begin writing BASIC instructions, defining vari-
ables, and so forth. Each of the steps corresponds to only a few program state-
ments. So the program becomes easy to write and our final product is
something like the following program.

10 FOR N =1 TO 10 : 'Loop to give 10 problems
20 INPUT "TYPE TWO 2-DIGIT NUMBERS"; A,B

30 - INPUT "WHAT IS THEIR SUM"; C

40 IF A+B=C THEN 200

100 'Respond. to incorrect answer

110 PRINT "SORRY. THE CORRECT ANSWER IS",A+B

120 GO TO 300 : 'Go to the next problem

200 'Respond to correct answer

210 PRINT "YOUR ANSWER IS CORRECT! CONGRATULATIONS"
220 LET R=R+1 : 'Increase score by 1

300 NEXT N: 'Go to next problem

400 'Print score for 10 problems

410 PRINT "YOUR SCORE IS'",R,"CORRECT OUT OF 10"

500 'Run again?

510 PRINT "TO TRY AGAIN, TYPE RUN"

600 END

It is possible that some of the steps correspond to complex sequences of
operations. If so, break such steps into smaller steps, just like we have done for
the entire program. Eventually, you should reduce your program to an organ-
ized sequence of steps, each of which corresponds to no more than about a
dozen statements. {The actual number may be more or less, corresponding to
your comfort level. But don’t allow the number to be too large. This is the way
errors creep into your program!)

In organizing a program, you cannot plan the various steps in total isola-
tion from one another. Here are some pitfalls to be aware of:
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executed, the program returns to the line after the one calling the subroutine
and will make its way to line 1150. This line sends the program back to 1090,
which erases line 7 and requests another activity. You may use the program all

PC CASH REGISTER
1.ssNEW CUSTOMER
2. ENTER ITEM
3. COMPUTE TOTALS
4. EXIT
REQUEST DESIRED ACTION [1-4]7 1

TAXABLE NON—-TAXABLE
TAX TOTAL NON-TAX TOTAL

TAX GRAND TOTAL

Figure 5-2. Screen Layout for the PCjr Cash Register.

day. You may end the program by choosing option 4 on the menu.

Option 4 on the menu causes the program to go to line 5000, where the
screen is cleared and the program is terminated. We did not use a subroutine
to get to line 5000 since we did not expect to return. In this particular case, a
GOSUB 5000 could have been used with no harm. Since the program ends,
the computer will not look for a place to return. However, it is good program-
ming practice to use a subroutine only in instances in which the program is

guaranteed to reach a RETURN instruction.

1000 'Display Menu

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
.1110
1120
1130
1140
1150

CLS
LOCATE 1,1: 'Home cursor
PRINT "PCjr CASH REGISTER"

PRINT " 1. NEW CUSTOMER"

PRINT " 2. ENTER ITEM"

PRINT " 3. COMPUTE TOTALS"

PRINT " 4. EXIT"

PRINT

L=7:GOSUB 6000: 'Blank out entry Lline

INPUT "REQUEST DESIRED ACTION (1-4)";REPLY$
IF REPLY$="1" THEN GOSUB 2000

IF REPLY$="2" THEN GOSUB 3000

IF REPLY$="3" THEN GOSUB 4000

IF REPLY$='"4" THEN 5000

GOTO 1090
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PERSONAL COMPUTER

The semicolon suppresses any space between the display of PERSO and NAL
COMPUTER. ~

In displaying numbers, remember that all positive numbers begin with a
blank space, which is in place of the understood plus ( +) sign. Negative num-
bers, however, have a displayed minus (-) sign and do not begin with a blank
space. For example, the statement:

20 PRINT "THE VALUE OF A 1S";2.35
will result in the display
THE VALUE OF A IS 2.35

The space between the S and the 2 comes from the blank which is considered
part of the number 2.35. On the other hand, the statement

30 PRINT "THE VALUE OF A 1IS";-2.35
will result in the display:
THE VALUE OF A 1S-2.35

To obtain a space between the S and the -, we must include a space in the
string constant.

30 PRINT "THE VALUE OF A IS ";-2.35

At the completion of a PRINT statement, BASIC will automatically supply
an ENTER so that the cursor moves to the beginning of the next line. You may
suppress this ENTER by ending the PRINT statement with a semicolon. For
example, the statements

40 PRINT "THE VALUE+ OF A IS";
50 'PRINT 2.35

will result in the display:

THE VALUE OF A IS 2.35
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Numbers from 100 to 101.
Integers from 1 to 50.
" Integers from 4 to 80.
Even integers from 2 to 50.
Numbers from 50 to 100.
Integers divisible by 3 from 3 to 27.
Integers from among 4, 7, 10, 13, 16, 19, and 22.
Modify the dice program so that it keeps track of payoffs and bank-
rolls, much like the roulette program in Example 2. Here are the
payoffs on a bet of one dollar for the various bets:

VOGP W

outcome payoff

35

17

11
8
6.20
5
6.20
8

10 11

11 17

12 35

VOO A WN

10. Modify the roulette program of Example 2 to check that a player has
enough chips to cover the bet.

11. Modify the roulette program of Example 2 to allow for a $100 line of
credit for each player.

12. Construct a program which tests one-digit arithmetic facts with the
problems randomly chosen by the computer.

13. Make up a list of ten names. Write a program which will pick four of
the names at random. (This is a way of impartially assigning a nasty
task!)

ANSWERS ‘l’O TEST YOUR UNDERSTAND ’G
1: 30 percent , SRR
2. 10 FOR J= 1 To 50 : :
20 PRINT INT(Z*RND+1}'
30 NEXTJ :
‘ 40 END
. 3: 10 LET X=INT(3*RND #+ 1) gl
© 20 IF X=1 THEN PRINT "HEADS" ELSE
30 END
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entry, 25 for the address, 10 for the city, 2 for the state, 5 for the ZIP
code, and 10 for the telephone number.

Here is a record from a personnel file. For ease in reading this record,
we have replaced all blanks with @.

JONES3222233J0HNa?2aadJ FILECLERK422204/15/82HOURLY$5 .85

Write a field statement that will correctly separate the fields of the
record.

Suppose that a file named “SALES” consists of 20 records, each con-
taining four numbers. Write a program that reads the file and prints
the numbers in four columns on the screen.

Write a program that allows you to specify a name in the file
TELEPHON. The program locates the file entry and prints out an
address label corresponding to the name.

ANSWERS TO TEST YOUR UNDERSTANDING

1:

10 OPEN "DEPTS" AS #1, LEN=23

20 FIELD #1, 11 AS DEPTS, 4 AS INCOME$ 4 AS
EFFICIENCY$ 4 AS OVERHEADS

30 FOR J=1 TO 4

40  READ AS$,B,C,D

50  LSET DEPT$=A$

60 LSET 'INCOME$=MKS$(B)

70 LSET EFFICIENCY$=MKS$(C)

80  LSET OVERHEAD$=MKS$(D) .

90  PUT #1,J

100 NEXT J

110 DATA "ACCOUNTING",5000,.235,7886

120 DATA "ENGINEERING",3500,.872,2200

130 DATA "MAINTENANCE",4338,.381,5130

140 DATA "ADVERTISING",10832,.95,12500

150 CLOSE #1. :

160 END

10 OPEN "DEPTS" AS #1, LEN= 23

20 FIELD #1, 10 AS DEPTS, 4 AS INCOMES, 4 As
EFFICIENCY$,4 AS OVERHEADS

30 GET #1, 3

40 PRINT "DEPARTMENT","INCOME","EFFICIENCY",
""OVERHEAD"

50 PRINT DEPT$,CVSCINCOMES), CVS(EFFICIENCY$)
CVSC(OVERHEADS) :
60 CLOSE #1
70 END
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4290 GOSUB 4400: 'Read Old titles

4300 RETURN

4400 'Read old titles

4410 GET #1,1

4420 FOR J=1 T0 10

4430 TITLE$(J)=A%(J)

4440 NEXT J

4450 RETURN

4500 'Display entry

4510 CLS

4520 PRINT: "Advance to 2nd line
4530 GOSUB 4400: 'Read titles

4540 IF DISPLAYENTRY > LOF(1)/128 THEN 4680:

'Non-existant record

4550 GET #1, DISPLAYENTRY

4560 FOR ITEMNUMBER=1 TO STRINGFIELDS

4570 ENTRY$(ITEMNUMBER)=A$(ITEMNUMBER)
4580 PRINT TITLE$C(ITEMNUMBER);

TAB(21) ENTRY$(ITEMNUMBER)

4590 NEXT ITEMNUMBER

4600 FOR ITEMNUMBER=6 TO 5+NUMERICFIELDS

4610 IF ASCITEMNUMBER)="" THEN 4620 ELSE 4640
4620 PRINT TITLE$(ITEMNUMBER)

4630 GOTO 4660

4640 ENTRY(ITEMNUMBER)=CVS(A$(ITEMNUMBER))
4650 PRINT TITLE$SCITEMNUMBER);

TAB(21)- ENTRY(ITEMNUMBER)

4660 NEXT ITEMNUMBER

4670 LOCATE 1,1

4680 RETURN

4700 'Display and Search Menu

4710 CLS

4720 PRINT "DISPLAY AND SEARCH MENU"

4730 PRINT : PRINT

4740 PRINT "1. DISPLAY ENTRY WITH GIVEN NUMBER"
4750 PRINT "2. DISPLAY CONSECUTIVE ENTRIES"
4760 PRINT '"3. SEARCH" '

4770 PRINT
. 4780 INPUT "ACTIVITY(1-3)";REPLY

4790 RETURN

4800 'Display entry with given number

4810 CLS

4820 PRINT: 'Advance to 2nd line
4830 INPUT "Number of entry to display";

DISPLAYENTRY

4840 DISPLAYENTRY=DISPLAYENTRY+1

4850 IF DISPLAYENTRY > LOF(1)/128 THEN 4890
4860 GOSUB 4500

12 AS A$(4),12 AS A$(5),12 AS A$(6), 12 AS
A$(7), 12 AS A$(8), 12 AS A$(9), 12 AS AS$(10)
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ASCII - Control
value Character character
000 (null) NUL
001 © SOH
002 @ STX
003 v ETX
" 004 ¢ EOT
005 L ENQ
006 [ J ACK
007 (beep) BEL
008 -] BS
009 (tab) HT
010 (line feed) LF
01 {(home) VT
012 (form feed) FF
013 (carriage return) CR
014 9 )
015 S Sl
016 > DLE
017 - DC1
018} DC2
019 n DC3
020 r DC4
021 § NAK
022 - SYN
023 i ETB
024 4 CAN
025 EM
026 - SuUB
027 - ESC
028 (cursor right) FS
029 (cursor left) GS
030 (cursor up) RS

031 (cursor down) us

*Coutesy of International Business Machines Corporation-.
Table 9-2. ASCII codes for control characters.

Code 10 (line feed) advances the cursor one line down.

Code 11 (home) positions the cursor at the upper left corner of the
screen.

Code 12 (form feed) advances the paper on the printer to the top of the
next page.
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Figure 10-1. Screen layout for text mode (80-character width).
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CIRCLE (100,100),50,1,.1,1.5

The resulting angle is pictured in Figure 10-13A.

Note that Figure 10-13A does not include the sides of the sector. To
include a side on a circular arc, put a minus sign on the corresponding angle.
(We can’t use -0, however. See below.) For example, to include both sides in
Figure 10-13A, we may use the statement:

CIRCLE ¢100,100),50,1,-.1,-1.5

The resulting arc will look like the one in Figure 10-13B.

If you have an angle 0 and wish to include a side, just note that the angle O
and the angle 2+ pi are the same. So just replace 0 by 2*pi = 6.28... , and put
a minus sign on this new angle!

Figure 10-13B.
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.86
.98 4+
.80
.70
.68 1
.58
.48
.30
.28
.16 +

[T <IN~~~ I~~~ g

JFMAMJIJAS OND

Figure 10-21. A Barchart.

In setting up any graphics display, some planning is necessary to make the
display look “pretty.”” The main goal in this section is to illustrate the planning
procedure. This display is not too complicated, so let’s stick to medium-resolu-
tion graphics.

Note that there are 10 bars to be displayed. Also, we must put a tick mark
under each bar and a letter lined up centered on the tick mark. Each letter is 8
pixels wide. So we can approximate the centering of the letters on the tick
marks by placing the tick marks in one of the columns 4, 12, 20, 28, ... . (The
corresponding letters will occupy columns 0-7, 8-15, 16-23, 24-31, ... .)

Similarly, to center the labels on the vertical axis on the tick marks there,
we should choose the rows for the tick marks from among 4, 12, 20, ... .

Let’s place the vertical axis beginning in row 4. This allows us to place the
top tick mark in the proper row. There are at most 195 screen rows in which to
place the rest of the vertical axis. We must divide the vertical axis into 10 equal
parts. This suggests that each vertical part will be 16 rows high. This will cause
the vertical axis to be 160 rows high and will end in row 164. We need to leave
room for 4 characters (=32 columns) to the right of the vertical axis as well as
the tick marks. And let’s not push the labels too far to the left. Finally, the
vertical axis must be in one of the columns 4, 12, 20, 28, ... . One possibility is
to put the vertical axis in column 52. It turns out that this gives a reasonable
looking display.

The horizontal axis will begin at the point (52,164). The horizontal axis is
divided into 13 equal parts. Let’s make each part two characters (=32 columns)
wide. This means that the right endpoint of the horizontal axis is (52 + 13+ 16,164).

Here is the section of the program to draw the two axes.
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240 PRINT B$(J),;: 'print and move to 2nd print field
250 PRINT USING ”##”; 100*A(J);no°u
260 NEXT J

Finally, we come to the section of the program in which we draw the pie. The
Jth data item corresponds to the proportion A(J) of the total pie. In angular
measure, this corresponds to A(J)*(2+PI) (recall that 2*PI radians corresponds
to the entire pie). The first slice of the pie begins at angle ANGLE(0), which we
set at 0; it ends at ANGLE(1)=A(1)*(2*PI). The second slice begins where the
first slice ends; namely, at ANGLE(1). It ends at ANGLE(1)+ A(2)*(2+PI). And
so forth. Here is the section of the program that draws the various pie slices.
Notice that each of the sides of the pie slices is drawn twice, once in each of the
slices to which it belongs. This does no harm.

300 'Draw Pie

310 ANGLE(0)=0
320 PI=3.14159
330 FOR J=1TO 7

340 T=A(J)*(2*%PI): 'T=angle for current data item
350 ANGLE(J)=ANGLE(J-1)+T

360 CIRCLE (450,100),100, ,-ANGLE(J),ANGLECJ-1)

370 NEXT J

Note that in line 360, we did not specify a color. Nevertheless, we left space for
the color parameter by inserting an extra comma. (The space for the color is
an imaginary one between the two commas.) If BASIC calls for a parameter in
a certain place, you usually may omit the parameter as long as you leave a
place for it. If you don’t, BASIC can’t understand your statement.

You might wonder how we chose the center of the circle at (450,100) and
the radius of 100. Well, it was mostly trial and error. We played around with
various circle sizes and placements and chose one that looked good! In graph-
ics work, you should not be afraid to let your eye be your guide.

For convenience, we now assemble the entire program into one piece.

100 'Program initialization

110 DIM A(7), B$(7),ANGLE(7)

120 DATA food, .20, rent, .18, clothing, .10, taxes, .20
130 DATA entertainment, .10, car, .15, savings, .07

140 FOR J=1 TO 7

150 READ B$(J), AWJ)

160 NEXT J :

170 SCREEN 2: 'high resolution

180 KEY OFF: 'turn off function keys
200 'Display Llisted data

210 CLS

220 PRINT: PRINT:PRINT:PRINT

230 FOR J=1T0 7

240 PRINT B%$(J),;: 'print and move to 2nd print field
250 PRINT USING "##.#"; 100*%A(J)
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Figure 13-3a

250
260

Figure 13-3b Figure 13-3c

LOCATE TARGROW, TARGCOL
PRINT CHR$(219): 'Display target

270 'Look at target

280
290

SECONDS = VAL(RIGHT$(TIMES,2))
IF SECONDS = 2 THEN 310 ELSE 280

300 'Two seconds elapsed

310
320
330
340
350
360

LOCATE TARGROW,TARGCOL

PRINT " ";: 'Blank out target
LOCATE ,,1,0,7

PRINT CHR$(11)

TIME$ = "0:0:0"

'Reset clock to O

370 'Turn on cursor key trapping

380
390
400
410
420
430
440

ON KEY(11) GOSUB 480
ON KEY(12) GOSUB 520
ON KEY(13) GOSUB 560
ON KEY(14) GOSUB 600
KEY(11) ON
KEY(12) ON
KEY(13) ON

s

\_

YOUR DISTANCE FROM THE TARGET IS 12

\

/

Figure 134.
























322

Sec. 134
1170 PRINT "YOU GO FIRST"
1180 FOR J=1 TO 2000:NEXT J
1190 2=0: : 'Player goes first
1200 GOTO 1240
1210 PRINT "I'LL GO FIRST"
1220 FOR J=1 TO 2000:NEXT J
1230 Z=1: '*Computer goes first
1240 PRINT "WHEN READY TO BEGIN, PRESS ANY KEY"
1250 IF INKEY$="" THEN 1250 ’
1260 cLS
2000 'Main program
2010 GOSUB 3000: 'Draw game board
2020 FOR M=1 TO 9: 'M=move #
2030 IF Z=0 THEN GOSUB 5000
2040 IF Z=1 THEN GOSUB 6000
2050 Z=1-1
2060 IF WIN=1 THEN 2100
2070 NEXT M . :
2080 PRINT "THE GAME IS TIED"
2090 FOR J=1 TO 2000:NEXT J
2100 CLS
2110 LOCATE 1,1
2120 INPUT "ANOTHER GAME(Y/N)'";R$
2130 IF R$="Y" OR R$="y" THEN 1060 ELSE END
3000 'Draw TIC TAC TOE Board
3010 CLS
3020 LINE (103,8)-(103,191)
3030 LINE (206,8)-(206,191)
3040 LINE (8,70)>-(311,70)
3050 LINE (8,132)-(311,132)
3060 RETURN
4000 ' Display current game status
4010 LOCATE 5,7: PRINT A$(1);
4020 LOCATE 5,20: PRINT A$(2);
4030 LOCATE 5,33: PRINT A$(3);
4040 LOCATE 14,7: PRINT AS$(4);
4050 LOCATE 14,20: PRINT A$(5);
4060 LOCATE 14,33: PRINT A$(6);
4070 LOCATE 21,7: PRINT A$(7);
4080 LOCATE 21,20: PRINT A$(8);
4090 LOCATE 21,33:PRINT A$(9);
4100 RETURN
5000 'Player's Move
5010 LOCATE - 1,1
5020 INPUT "TYPE YOUR MOVE(1-9)";S
5030 IF A$(S) = "" THEN 5100
5040 LOCATE 1,1
5050 LINE ¢(0,0)-(319,7),0,BF:'Blank out first row
5060 PRINT "ILLEGAL MOVE"
5070 FOR J=1 TO 2000:NEXT J
5080 GOTO0 5000
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arrive at the store. The computer lets these customers each look at the line and
decide whether to leave or stay. If a customer decides to stay, then he or she is
added to the line. If the customer decides to go, the computer makes a note of
the $30 cash flow lost. After the customers are either in line or have left, the
salesperson services two customers (remember, two customers are serviced
every four minutes) and $30 is added to the cash flow. Finally, the time is
updated and the entire procedure is repeated for the next four-minute seg-
ment. Let’s be rather hard-hearted. If there are any customers left in line at
closing time, we don’t wait on them and add their business to that lost. This
rather odd way of doing business is appropriate since we are analyzing the
need for more personnel, and any overtime should be considered in that
analysis.
Here is our program.

10 'Initialization :
20 DIM TRAFFIC(20),WALKOUT(15),CUST(15)
30 RANDOMIZE VAL(RIGHT$(TIMES$,2))

40 'Read arrival data

50 DATA 10,15,15,40,30,10,10,8,25,50,45,30

60 FOR HOUR=9 TO 20

70 READ TRAFFIC(HOUR)

80 NEXT HOUR

90 'Read walkout data

100 DATA .2,.2,.3,.3,.4,.4,.4,.5,.6,.65,.7,.75,.75,
.75,.75

110 FOR LNE=1 TO 15

120 READ WALKOUT(LNE)

130 NEXT LNE

140 'Initialize Variables

150 LNE=0

160 MAXLINE = 0

170 LOSTCASH = 0

180 CASHFLOW = O

190 CUSTSERVED = 0

200 PhkkkkkkkkkkkkMain Programkkkkkkkkkkkikk

210 CLS:PRINT "SIMULATING. PLEASE WAIT."
220 FOR HOUR = 9 TO 20

230 FOR MINUTE = 0 TO 56 STEP 4

240 'Update clock

250 IF MINUTES = 0 THEN GOSUB 570: 'Plan hour
260 SEG = MINUTES/4 + 1

270 'Simulate arrivals for current 4 minute segment
280 FOR J=1 TO CUST(SEG)

290 GOSUB 390

300 NEXT J

310 'Simulate customers served

320 GOSUB 490

330 NEXT MINUTE

340 NEXT HOUR
350 "Compute daily statistics
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50
60

20
30
40
50
60

20
30
40
50
60

20
30
40
50
60

20
30
40
50

20
30
40
50
60
70
80
90

20
30
40
50
60
70

20
30
40
50
60
70

Answers

PRINT S
END
S=0
FOR J=0 TO 10
$=S5+(1/2)AJ
NEXT J
PRINT S
END
$=0
FOR J=1 TO 10
S=S+JA3
NEXT J
PRINT S
END
$=0
FOR J=1 TO 100
S=5+1/J
NEXT J
PRINT S
END
PRINT "N","N/\ZH,"N/\3","N/\4"
FOR N=1 TO 12
PRINT N,NA2,NA3,NAG
NEXT N
END
PRINT "MONTH","INTEREST","BALANCE"
B=4000,P=125.33
FOR J=1 TO 12
I=.01*B:'I=THE INTEREST FOR MONTH
R=P-I:'R=REDUCTION IN BALANCE FOR MONTH
B=B-R: NEW BALANCE
PRINT J,I,B
NEXT J
END
PRINT "END OF YEAR", "BALANCE"
B=1000
FOR J=1 TO 15
B=B+1000+.10*B
PRINT J,B
NEXT J
END
$=3.5E7: P = 5.54E6
PRINT "END OF YEAR", "SALES", "PROFITS"
FOR J=1 TO 3
S = 1.2%S: P = 1.3%P
PRINT J,S,P
NEXT. J
END

:'ADD DEPOSIT AND INTEREST



Answers

Section 5.2 (page123)

10 J=1

20 IF JA2 >= 45000 THEN 100 ELSE 30

30 PRINT J,JA2

40 J=J+1

50 GOTO 20

100 END

10 PI=3.14159

20 R=1

30 IF PI*RA2 <= 5000 THEN 40 ELSE 100

40 PRINT R,PI*RA2

50 R=R+1

60 GOTO 30

100 END

10 PRINT "SIDE OF CUBE","VOLUME"

20 s=1

30 V = SA3

40 IF V <175000 THEN 50 ELSE 100

50 PRINT S,V

60 S=S+1

70 GOTO 30

100 END

10 FOR J = 1 TO 10 : 'LOOP TO GIVE 10 PROBLEMS
20 INPUT "TYPE TWO 2-DIGIT NUMBERS"; A,B
30 INPUT "WHAT IS THEIR PRODUCT";C

40 IF A *x B = C THEN 200

50 PRINT "SORRY. THE CORRECT ANSWER IS",A*B
60 GOTO 500 : 'GO TO THE NEXT PROBLEM
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200 PRINT "YOUR ANSWER IS CORRECT! CONGRATULATIONS"

210 LET R = R+1 : "INCREASE SCORE BY 1

220 GOTO 500 : 'GO TO THE NEXT PROBLEM

500 NEXT J

600 PRINT "YOUR SCORE IS",R,"CORRECT OUT OF 10"
700 PRINT "TO TRY AGAIN, TYPE RUN"

800 END

10 FOR J = 1 70 10 : '"LOOP TO GIVE 10 PROBLEMS

15 PRINT "CHOOSE OPERATION TO BE TESTED:"

16 PRINT "ADDITION (A), SUBTRACTION (S), OR
MULTIPLICATION (MO"

17 INPUT AS

20 INPUT "TYPE TWO 2-DIGIT NUMBERS"; A,B

21 IF A$ = "A" THEN 30

22 IF A$ = "S" THEN 130

23 IF A$ = "M" THEN 230

30 INPUT "WHAT IS THEIR SUM";C

40 IF A+ B =C THEN 400

50 PRINT ""SORRY. THE CORRECT ANSWER IS",A+B
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6.

Answers

1000 ' M Asterisks; General Position
1010 LOCATE LK

1020 FOR J=1 TO M

1030 PRINT "#*";

1040 NEXT J

1050 RETURN

10 K=5:L=3:M=30

20 Gcosus 1000

30 K=4:L=5:M=35

40 GOosuB 1000

50 K=8:L=7:M=12

60 GosuB 1000

70 END

1000 ' M Asterisks; General Position
1010  LOCATE L,K

1020 FOR J=1 TO M

1030 PRINT "#*'";

1040  NEXT J

1050 RETURN

The program execution goes to line:

(a) 200 (b) 500 (c) The line after 10 (d) The line after
10 (e) Error. Program terminates.

Lines 200 and 50.

- CHAPTER 6

7

Section 6.1 (page 141)

DIM A(5) 2. DIM A(2,3) 3. DIM A$(3)

DIM AC1,3)

DIM A$(4),B(4)

10 DIM A$(3),B(3,3),C3(3)

20 PRINT ,,"Receipts"

30 C$(1) = "Store #1":€%$(2) = "Store #2": €$(3) = "Store
# 3 2]

40 A$(1) "1/1-1/10":A$(2) = "1/11-1/20":A%$(3)="1/21-1/31"

50 B(1,1)= 57385.48:B(1,2)=89485.45:B(1,3)=38456.90

60 B(2,1)=39485.98:B(2,2)= 76485.49:B(2,3)=40387.86

70 B(3,1)=45467.21:B(3,2)=71494.25:B(3,3)=37983.38

100 PRINT ,C$(1),C$(2),C$(3)

200 FOR J=1 T0 3 ‘

220 PRINT A$(J),B(J,1),B(J,2),B0J,3)

230 NEXT J

300 END

Add these instructions:

5 DIM D(3)

240 FOR J=1 TO 3
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CHAPTER 7

Section 7.1 (page 170)

S$=§+J°2

No PRINT
8L =487°3"

Yes

PRINT
“$>487-3"

ENO

Figure A-1.

READ
HOURS (H)

!

READ
MINUTES (M)

!

READ
SECONDS (S)

!

PRINT: “THE
COMPUTER
HAS BEEN ON
H HOURS,
M MINUTES,
S SECONDS

Figure A-2.
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READ
EMPLOYEE
NAMES AND
WAGE RATES

; J=1,2,34,5

INPUT HOURS
OF EMPLOYEE J

u=1.2345

COMPUTE
GROSS WAGES,
SOC. SECURITY
OF EMPLOYEE J

}=1.2345

PRINT:
EMPLOYEE J's
NAME
GROSS WAGES
SOC. SECURITY

!

END

Figure A-4.

Section 7.2 (page 173)

1. Here are the errors:
TYPE MISMATCH in line 10: “0” should be 0
line 30: J(2 should be JA2
line 80: NXT T should be NEXT T
line 90: should be deleted
line 100: ST should be S*T
line 110 quotes around “THE ANSWER IS”
2. Line 30 should read: PRINT “THE FIRST N EQUALS”,N
Need a line 40 stating GOTO 200

CHAPTER 8

Section 8.2 (page 187)

1. 10 DATA 5.7,-11.4,123,485,49
20 OPEN "'NUMBERS'" FOR OUTPUT AS #1
30 FOR J=1 T0 5
40 READ A
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10.

11.

12.

Answers

30
40
10
20
30
40
50
60
70
80
10
20
30
40
50
60
70

NEXT J
END
FOR J=1 TO 80
LOCATE 12,J: PRINT CHR$(219);
NEXT J
FOR K=1 TO 3
LOCATE 11,20+K%20:PRINT CHR$(219);
LOCATE 13,20+K*20: PRINT CHR$(219);
NEXT K
END
FOR J=1 TO 25
LOCATE J,40:PRINT CHR$(219);
NEXT J
FOR J=0 TO 4
LOCATE 5+5%J,39: PRINT CHR$(219);
NEXT J
END

Suppose that the name to be displayed is “JOHN JONES”.

10
20
30
40
50
60
70
80
90

LOCATE 2,2
PRINT "JOHN JONES"
LOCATE 1,1
FOR J=1 TO 12
LOCATE 1,J: PRINT CHR$(42);
LOCATE 2,J: PRINT CHR$(42);
NEXT J
LOCATE 2,1: PRINT CHR$(42);
LOCATE 2,12: PRINT CHR$(42);

100 END

10
20
30
40
50
60
70
80
90
10
20
30
10
20
30
40
50
60
70
80

FOR J=1 TO 80

LOCATE 16,J: PRINT CHR$(219);

FOR J=0 TO 10
LOCATE 15,8*J:PRINT CHR$(219);
LOCATE 17,8%J:PRINT CHR$(219);
LOCATE 8%J,18
PRINT 8%J

NEXT J

END

INPUT "ASCII GRAPHICS CODE",A

PRINT CHR$(A)

END

cLs

LOCATE 1,1

PRINT "COST"

LOCATE 1,2

PRINT "PRICE"

LOCATE 1,3

PRINT "INDEX"

FOR J=1 TO 25
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30 GoTO 10

Section 12.2 (page 300)

KEY 5’ nn

KEY 1, "LIST"+CHR$(13)

10 KEY 1, "CLS"+CHRS(13)+"NEW"+CHR$(13)
Let the first line of each subroutine be:

FOR J=1 TO 4:KEY(J) STOP :NEXT J

Let the last line of each subroutine be:

FOR J=1 TO 4:KEY(J) ON :NEXT J

5. KEY(11) ON

B

Section 12.3 (page 303)

1. 10 ON ERROR GOTO 1000
1000 RESUME
2. 10 ON ERROR GOTO 1000
1000 IF ERR=13 THEN 30 ELSE END
1010 IF ERL=500 THEN 40 ELSE END
1020 PRINT "Type Mismatch Error in Line 500"
1030 RESUME 600

Section 12.4 (page 305)

CHAIN MERGE "L"
End program “A” with the statement: CHAIN “B” . End program “B”
with the statement CHAIN “C” .

CHAPTER 13

N

Section 13.1 (page 311)

1. Type:
DATES="mm/dd/yy"
Press ENTER. (Here mm is the month, dd is the day and yy is the year.)
Type:
TIME$="hh:mm:ss"
Press ENTER. Here hh is the hour, mm is the minutes, ss the seconds.
2. Type:
PRINT TIMES
Press ENTER.
3. 10 A$=TIMES
20 S$=RIGHT$(TIMES,2)
30 IF S$<>S1% THEN 40 ELSE 20
40 S1%$=S%
50 CLS
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CLS, 60, 105, 232

COLOR, 60, 242, 264

color display, IBM, 17

colors, 240

colors, choosing, 242

command mode, 73

command, BASIC, 86, 87

commands, 41

COMMON, 304

communications, 18

communications parameters, 19

COMP, 52

compressed format for saving
programs, 211

computer art, 254

concatenation of strings, 219

connector, 9, 9, 11

connector, cassette, 10

connector, color display, 9

connector, joystick, 10

connector, keyboard, 10

connector, light pen, 10

connector, modem, 10

connector, power, 9

connector, printer, 10

connector, television, 9

constant, 62

CONT, 105

control characters, 225

Control key, 31

conversion functions, 337

convex figure, 266

COPY, 44

copying diskettes, 29, 46

correcting errors in programs, 95

COS(X), 334

COT(X), 334

CPU, 2

creating a diskette file, 44

CSC(X), 334

CSNG(X), 337

CSRLIN, 226

Ctrl, 32

current drive, 28

cursor, 22, 27, 226

cursor down, 226

cursor left, 226

cursor motion keys, 33

cursor right, 226
cursor up, 226

Dartmouth College, 59

DATA, 143, 146

data file, 37, 179

data, entering, 118

data, inputting, 121, 121, 143

database management program,
199

DATE, 51

DATE$, 307

debugging, 170

debugging hints, 175

DEF FN, 338

DEF SEG, 277

default drive, 28

DEFINT, 331

DEFSNG, 331

Del, 32

Del key, 96

delay loops, 107

delays, 107

DELETE, 89

Delete key, 33

deleting program lines, 88

delimiter, 188

device names, 40

dice, 160

DIM, 138, 139

DIR, 39

direct-connect modem, 19

directory, 38, 45, 209

directory entry, 45

Disk Not Ready, 302

DISKCOMP, 52

DISKCOPY, 29, 29

diskette, 3, 5, 6, 9, 15, 22, 23, 90

diskette drive, 5, 9, 15, 22

diskette drive adapter, 16

diskette drive adapter board, 14

diskette, cautions in handling, 24

diskette, soft-sectored, 46

division, integer, 68

DOS prompt, 26

DOS Supplementary Programs, 25

double-precision constant, 326

double-precision variable, 331
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KEY ON, 35, 297

KEY(n) OFF, 300

KEY(n) ON, 300

hard copy, 3, 84 KEY(n) STOP, 300

Herz, 284 keyboard, 6, 7, 8, 29
high-resolution graphics, 14 Keyboard Adventure, 8
high-resolution graphics mode, 17 keyboard buffer, 295

Home, 33, 226 keyboard cord connector, 10
horizontal tabbing, 151 KILL, 91, 210

Kurtz, Thomas, 59

graphics, medium-resolution, 238
greatest integer, 336

IBM 80 cps Graphics Printer, 17

IBM color display, 17 last point referenced, 239, 267
IBM compact printer, 17 left justification, 193

IF.. THEN, 110, 111, 113, 115, 119 LEFT$, 220

IF.. THEN...ELSE, 110, 111, 113, LEN, 220

115 length of a string, 220
immediate mode, 59, 70, 73 LET, 78, 80, 81
indexing, 291 light pen connector, 10

infinite loops, 117
infrared optical link, 8
INKEY$, 295, 296

input, 7, 118, 119, 122
Input Past End, 184
input routine, 283

input unit, 3

INPUT #, 184, 189
INPUTS, 123

Ins key, 96

insert key, 33

insert mode, 96

INSTR, 221, 222

INT, 160

INT(X), 336

integer constant, 325
integer division, 68
integer type variable, 330
interest, 81

internal command, DOS, 50
internal commands, 43
internal modem, 14, 18, 19

joystick connector, 10
justification, 291

Kemeny, John, 59
KEY LIST, 297
KEY n, 297

KEY OFF, 35, 297

line, 243, 244

line feed, 188, 188, 216, 226
LINE INPUT, 122, 122
LINE INPUT #, 190

line number, 92

line width, 34, 229

LIST, 71, 72, 87, 89, 97

list manager program, 199
LOAD, 70, 91

loan, 81, 105

LOC, 195

LOCATE, 129, 226, 229, 239
LOF, 195

LOG(X), 335

loop, 99, 100

loop variable, 100

loops, applications of, 104
loops, making readable, 100
LPRINT, 85

LPRINT USING, 155

LSET, 193

mailing list, 184, 185

making decisions, 110

master DOS diskette, 25

mathematical function, 333

memory, 3

memory chip, 13

memory expansion and display
adapter, 16
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CARPET
CARPET2
ELECTION
GRADES
CHECKING
ARITH1
CASHREG
ARRAY1
ARRAY2
ELECTRIC
PAYROLL
ARRAY3
FORMAT1
FORMAT?Z
DICE
ROULET1
ROULET2
FILE1
FILEZ
TELEINPT
COUNT
TELESRCH
LABEL
TELEAPND
TELERND
LIST
BUBBLE1
BUBBLE2
BUBBLE3
BUBBLE4

115
116
116
119
120
121
130
139
140
144
145
146
152
153
160
161
163
182
182
183
185
185
186
187
196

200 .

206
207
208
208

CENTER
ALPHABET
LINE

BLINK
TRNGL1
TRNGL2
PLANET
ART
POLYGON
BARCHART
PIECHART
BOATS1
BOATS2
LETTER
ANIMATE
WINDOW
BEEP
INPUT
ROCKCONC
MUSIC
WORDPROC
ARITHZ
ARITH3
TARGET
SHOOT
TICTAC
LOG
CARBDAT
STORE

220

245

335
335
344
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