






















































































































































































































































































































































































































































Subroutine Illustration 

Main Program Subroutines 

1 REM MAIN PROGRAM BEGINS HERE 
• 
• 1808 REM SUBROUTINE #1 
• • 
• • 

199 GOSUB 1009 • 
1104M MAIN PROGRAM CONTINUES • 

• 1868 RETURN 
• 
• 
• 
• - - - - =-=-= __ -=.=-=-=-=--=-==-==--::::=:-11--2800 REM SUBROUTINE #2 

208 GOSUB 2080 • 

• 
• 
• 

• 2858 RETURN 
• 

290 END REM MAIN PROGRAM ENDS 
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Subroutine Illustration (Con't) 

1. When the computer reaches the GOSUB in Line 100, the program will branch 
(GOTO) Line 1000, which is the beginning of Subroutine #1. 

2. After Subroutine #1 is executed and the RETURN (Line 1060) is reached, 
control is passed back to the main program (Line 110). Note that Line 110 is 
the next higher number after the GOSUB that put it in the subroutine (Line 
100). 

3. The computer continues through the main program to the GOSU B in Line 
200, which branches control to Subroutine #2 in Line 2000. 

4. After the subroutine is executed, the RETURN (Line 2050) passes the control 
back to Line 210 in the main program. (Note again that this is the next 
higher line number after the GOSU B in Line 200.) 

5. An EN D statement is included in the program (Line 290 ) after the main 
program is finished to keep it from accidentally falling into the 
subroutine. We only want the subroutines to be executed when we 
call for them by a GOSU B. 
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Sample Program Using Subroutines 

(Temperature Conversion) 

Main 
Program 

Subroutine 
#1 

Subroutine 
#2 

r--
10 REM TEMPERATURE CONVERSION PROGRAM 
15 PRINT CHR$(125):DIM A$(1) 
20 PRINT "CONVERT C TO F (Y OR N),,;: INPUT A$ 
30 IF A$ = "Y" THEN 80 
35 PRINT 
40 PRINT "INPUT DEGREES FAHRENHEIT";:INPUT F 
50 GOSUB2000 
60 PRINT "ARE YOU FINISHED (Y OR N),,;:INPUT A$ 
70 IF A$ = "N" THEN 40 
75 END 
80 PRINT "INPUT DEGREES CENTIGRADE";:INPUT C 
90 GOSUB1000 
100 PRINT "ARE YOU FINISHED (Y OR N),, ;: INPUT A$ 
110 IF A$ = "N" THEN 80 
120 END 
~ ....-. 

1000 REM CELSIUS TO FAHRENHEIT CONVERSION 
1010 F = (9/5)* C + 32 : PRINT 
1020 PRINT C; " DEG. CELSIUS ="; F; " DEG. FAHRENHEIT" 
1030 RETURN 
~ 

r--

2000 REM FAHRENHEIT TO CELSIUS CONVERSION 
2010 C = (F-32) * (5/9): PRINT 
2020 PRINT F;" DEG. FAHRENHEIT ="; C; " DEG. CELSIUS" 
2030 RETURN 

-
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Analysis of Sample Program Using Subroutines 

1. Lines 10 through 110 comprise the main program. 
2. Une 20 is an input statement to ask the user if he wants to convert from C to 

F or from F to C. Yes (Y) means C to F and No (N) means 
F to C. 

3. Line 30 is a conditional branch statement. If the user wants to convert 
Centigrade C to Fahrenheit, then branch to Line 80; otherwise, skip a line 
(PRINT) and go to Line 40. 

4. Line 40 allows the user to input the OF to be converted to °C. 

5. Lines 50 and 90 call the subroutines. 
6. Line 60 asks the user if he is finished. In Line 79 the program will branch 

to Line 49 (if B$ = N) or the program will EN D (if B$ *' N). 
7. Line 80 is similar to Line 40, except that it allows the user to input the 

°C to be converted to OF. 
8. Lines 109 and 110 are the same as Lines 60 and 70. 
9. The first subroutine begins at Line 1000 and EN DS at Line 1039. It 

RETURNS control to Line 199 in the main program. 
10. The second subroutine begins at Line 2090 and ENDS at Line 2030. It 

RETURNS control to Line 60 in the main program. 
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Subroutine Exercise 

10 PRINT "THIS IS";" "; 

20 GOSUB 1000 

30 PRINT "OF HOW";" " 

40 GOSUB 2000 

50 PRINT "WORKS" 

60 END 

1000 PRINT "AN EXAMPLE";" "; 

1010 RETURN 

2000 PRINT "A SUBROUTINE";" "; 

2010 RETURN 

1. Analyze the program and write the message. _____ _ 

2. Now type and enter the program. 

3. RUN the program. Does it agree with your message? 
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Assignment 15·1 

1. Analyze the program below and write the message: 

10 LET B = 10 

20 GOSUB 2000 

30 B = B + 5 

40 GOSUB 2000 

50 B == B + 10 

60 GOSUB 2000 

99 END 

2000 REM SUBROUTINE 

2010 IF B<12 THEN 2050 

2020 IF B = 25 THEN 2070 

2030 PRINT "PRIME" 

2040 GOTO 2080 

2050 PRINT CHR$(125) : PRINT "LEEDS" 

2060 GOTO 2080 

2070 PRINT "COMPUTERS" 

2080 RETURN 

Message ____________________________________________ _ 
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ON·GOTO Example 

YOUR ACTION 

1. Type NEW and enter this 
program. 

2. Before you RUN the program, 
analyze it. Can you predict 
what will happen when you 
RUN it? (I sure hope you 
can by now!) 

3. RUN the program several 
times until you feel 
comfortable with it. 

DISPLAY 

5 PRINT CHR$(125) 

10 PRINT "TYPE A NUMBER FROM 1 TO 3"; 

15 INPUT N 

201FN=1THEN110 

30 IF N = 2 THEN 130 

40 IF N = 3 THEN150 

50 PRINT "REMEMBER, # IS FROM 1 TO 3" 

60 GOTO 10 

99 END 

110 PRINT "N = 1" 

120 END 

130 PRINT "N = 2" 

140 END 

150 PRINT "N = 3" 

160 END 

220 



ON·GOTO Example (Con't) 

YOUR ACTION 

4. Erase Lines 20, 30, and 40. 
(Remember, there are two 
ways to do this! Simply 
type in each line number 
separately and then press 
I RETURN I. 

5. Type and enter this line: 

6. List your program. 

7. RUN the program a few times. 

8. RUN the program again. 
Use the following inputs: 
1.5 
1.8 
2.8 
0.8 
3.99 

(Now do you understand that 
N = INT (N) or whole number?) 

DISPLAY 

2.0 ON N GOTO 110, 130, 150 

(SHOULD HAVE NEW LINE 20 + LINES 5, Hl , AND 5.0 THROUGH 160 FROM 
PREVIOUS PAGE. IF YOU DON'T HAVE THESE LINES, 
FIX IT!) 

(WORKS JUST THE SAME AS BEFORE, DOESN'T IT?) 

N = 1 

N = 1 

N = 2 
REMEMBER, # IS FROM 1 TO 31 

N = 3 

READY 

• 
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ON-GOTO Example Analysis 

1. Line 20 tells the computer to do the following: 
• If, the integer (whole number) value of N is 1, GOTO Line 110. 
• If the integer value of N is 2, GOTO Line 120. 
• If the integer value of N is 3, GOTO Line 130. 
• If the integer value of N is not one of the numbers listed above, 

then move on to the next line. 

2. The ON·GOTO statement has a built-in INT statement, which 
really acts like this: 

20 ON INT (N) GOTO····ETC. 
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Assignment 15·2 ON·GOTO 

1. Type and enter the following program: 
5 PRINT CHR$(125) 
10 INPUT "ENTER # FROM 1 TO 5"; 
15 INPUT N 
20 ON N GOTO 100, 200, 300, 400, 500 
30 PRINT "# SHOULD BE FROM 1 TO 5!" : GOTO 10 
40 END 
100 PRINT "N = 1": END 
200 PRINT "N = 2" : END 
300 PRINT "N = 3" : END 
400 PRINT "N = 4" : END 
500 PRINT "N = 5" : END 

2. Answer the following questions before running the program 
a. What happens (output) if the input is 1.8 (Line 10)? ______ _ 
b. What happens (output) if the input is 3.99? ______ _ 
c. What happens (output) if the input is 2.89? _ _____ _ 
d. What happens if the input is 0.5? ___________ _ 

3. RUN the program several times and record the following: 

INPUT OUTPUT 
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ON·GOSUB 

• Works like ON·GOTO, except control branches to one of the subroutines 
specified by the line numbers in the line number list. 

• Example: 
10 PRINT "CHOOSE 1, 2, OR 3"; 
15 INPUTK 
20 ON K GOSUB 1000,2000,3000 
99 END 
1000 PRINT "SUBROUTINE #1" : RETURN 
2000 PRINT "SUBROUTINE #2" : RETURN 
3000 PRINT "SUBROUTINE #3" : RETURN 

• K may be a numerical constant, variable, or expression. 
- It must have a positive value, however, or an error will occur. 

• If K ':1= 1, 2, or 3, the program will go to the next line (99 EN D). 
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Summary 

• GOSU B XXXX, causes the computer to: 

- Go to the subroutine beginning at line XXXX (the specified line number). 
- Work through the subroutine until it finds a RETURN statement. 
- Return control to the statement that follows the GOSUB statement in the 

main program. 

• ON n GOSUB XXX X ...... yyyy , , 
- Multi·way branching statement that is controlled by a test variable (n), 

which sends control of the program to one of the subroutines specified by 
line numbers in the line number list (i. e., XXXX,.···, YYYY). 

- The test variable n must be a numerical constant, variable, or expression 
that has a non·negative value or else an error will occur. 

• ON n GOTO XXXX, .... , yyyy 
- Works like ON n GOSUB except control branches to one of the line 

numbers specified (XXXX, .... , YYYY) . . 

- ON n GOTO 1st line number, 2nd line number ---- nth line number 
expression must be between 0 and 255 inclusive. 

- If n<0, an error will occur. 
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PRACTICE 26 
Program to Convert Centigrade to Fahrenheit and Vice Versa 

1. Write a program that will do the following: 
a. Convert Centigrade to Fahrenheit. 
b. Convert Fahrenheit to Centigrade. 
c. Allow you to select either A or B above. 
d. Allow you to input from keyboard. 
e. PRINT the answer as follows: 

• __ *_degrees Celsius = _*_*_degrees Fahrenheit 

* degrees Fahrenheit = 

* Keyboard input value 
** Calculated output value 

or 

_*_*_degrees Celsius 

PRACTICE 27 
Program for Sample ProfiVLoss Statement 

1. When a product is sold for more than it costs, the seller receives a profit. When a product is 
sold for less than it costs, the seller takes a loss. 

Therefore: sell price - cost = profit or loss 

If we let: S = Sell price 
C= Cost 
U = No. of units 
P = Profit 
L= Loss 

Then: P (or L) = S*U - C*U 

a. Write a program that will compute the profit or loss for a business if the sell price and cost 
are known. (Note: Program should permit you to enter cost and sell price from the 
keyboard.) 

b. Have the computer PRINT the following: 

NO.OFUNITS 
UNIT PRICE ($) 
UNIT COST ($) 
TOTAL SALES ($) 
TOTAL COST ($) 
PROFIT/LOSS ($) 
% OF SALES 

c. RUN the program several times and record your answer. 
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EXTRA PRACTICE 1 
Programming Mathematical Operators 

1. Given two numbers A=25 and B=5: 
a. Write one program that will add, subtract, divide (NB), multiply, and square the two 

numbers (A and B). 
b. The answer should PRINT as shown here: 

The sum of A and B is (your answer). 
The difference of A and B is (your answer) . 
The quotient of (NB) is (your answer). 
The product of A*B is (your answer). 
The square of A is (your answer). 
The square of B is (your answer) . 

EXTRA PRACTICE 2 
Finding the Average 

1. Write a program to find the average of three numbers. 
2. Have the program PRINT: The average is __ -
3. Add a program lineto have the program PRINT the average of your# ,your# __ _ 

and your # is your answer . Example: The average of 3,4, and 8 is 5. 

EXTRA PRACTICE 3 
More Mathematical Operations 

Write five separate programs to PRINT the answer to these problems (the answer should read 
25 * 2 + 4 = 54, and so on .): 
1. 25*2+4 
2. '32 + 4 - 2 
3. 36 -:- 4 *5 
4. 28 + 4 * 6 -:- 8 
5. (18-2) -:- 3 + 4 (6*3) + 23 

Print Zones 

Part I. 

EXTRA PRACTICE 4 

Write a program to PRINT the word "Leeds" in the following ways: 

1. 
2. 
3. 
4. 
5. 

Part II. 

ZONE 1 ZONE 2 ZONE 3 
LEEDS LEEDS LEEDS 
LEEDS LEEDS 

LEEDS 
LEEDS LEEDS 

LEEDS 

Using page 74: 
1. Count the number of characters in all four zones. How many? 
2. How many in zone 1 , zone 3, ____ _ 
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EXTRA PRACTICE 5 
Area of Square and Volume of Cube 

1. Write a program to solve the following problems. Label your answers. 
a. The side of a square is 27 inches. Find its area (area (A) = S2). 
b. If the side of a cube is also 27 inches, find its volume (volume (V) = S3). 

2. Using INPUT statements, write a program to find the area of a square and volume of a cube. 
a. Solve the problems above (assume sides of square and cube are equal) . 
b. Using different lengths for the side, RUN the program again (assume thatthe sides of the 

square and the cube are equal) . 

EXTRA PRACTICE 6 
Printing Tables of Numbers, Squares, and Cubes 

1. Write a program to generate the first 25 numbers and PRINT their squares on the same line. 
Example: 1 1 

2 4 
3 9 
4 16 
and so forth 

2. Write a program to generate the first 25 numbers and PRINT their cubes on the same line. 
Example: 1 1 

2 8 
3 27 
4 64 
and so forth 

3. Write a program to generate all the numbers from 20 to 1 and PRINT the numbers, and their 
squares and cubes, on the same line and in four columns. 
Example: 20 400 8000 160000 

19 361 6859 130321 
18 324 5832 104976 
and so forth 

EXTRA PRACTICE 7 
Printing Three Times and Nine Times Tables 

1. Write a program to generate the three times table from 3 x 1 = 3 to 3 x 12 = 36 . The printout 
should look exactly like this: 

3 · 1 = 3 
3 · 2 = 6 
3 · 3 = 9 
3 · 4 = 12 
and so forth 

2. Write a program to generate the nine times table from 9 x 1 = 9 to 9 x 12 = 108. 
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EXTRA PRACTICE 8 
Two-Dimensional Array 

1. Suppose we have a class of ten students. The course grade is based upon three quizzes, and 
the results for the class are as follows: 

Student # 1 2 3 4 5 6 7 8 9 10 

Quiz# 
1 88 41 100 88 79 76 86 90 85 100 
2 75 52 65 57 98 86 96 91 86 92 
3 71 47 75 77 86 96 85 92 97 82 

a. Write a program to PRINT the following information: 

Student # Course Avg./Student 
1 1. 
2 1. Computer calculates 
3 1. and PRINTS average 
4 1. 

and so forth 

Quiz# Class Avg./Quiz 
1 1. Computer calculates 2 1. 
3 1. and PRINTS average 
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