QBasic Lesson 4 Math Operators

QBasic Lesson 4:  QBasic’s Math Operators (7)

OBJECTIVES:

· Using QBasic Math Operators

· Use Order of Operation

· Store the results of calculations in variables

· Print the result of calculations

A Math Operator is a symbol use for addition, subtraction, multiplication, division, or other calculations

The QBasic math operators and their meanings.
	Symbol
	Meaning

	
	

	*
	Multiplication

	/
	Division

	+
	Addition

	-
	Subtraction

	^
	Exponentiation

	\
	Integer division

	MOD
	Modulus

	
	


You can not use the “x” for multiplication because QBasic reads it as a variable.

You can use the addition and subtraction operators by themselves to indicate positive and negative numbers.  For this reason the addition and subtraction operators are called unary operators.

You use integer division to produce the integer (or whole-number) result of a division.  Integer division always produces an integer result and discards any remainder.  You do not have to put I ntegers on both sides of the slash (\) .
Example:   (95/2=47.5)
	Formula
	Results

	8\2
	4

	95\2
	47

	95.0\2
	47

	95\2.0
	47

	95.0\2.0
	47


The MOD operator does not use a symbol.  MOD produces the modulus, or integer remainder, of division.

Example:   
	Formula
	MOD Results
	Division Result

	8 MOD 2
	0
	8/2  =  4 R 0

	14 MOD 3
	2
	14/3 = 4 R 2

	22 MOD 7
	1
	22/7 = 3 R 1


Use the exponentiation symbol (^) when you want to raise a number to a power.

Example:   
	Formula
	Description 
	Result

	2^4
	2 raised to the fourth power ( 24)
	16

	16^2
	16 raised to the second power ( 162)
	256

	5.6^0.5
	5.6 raised to the .5 power ( 5.60.5)
	2.37


Assignment of Formulas to Variables

The real power of a variable is the ability to assign the results of a formula to them

	REM   Programmers name: John Doe 

REM   Filename:  Les4_1.bas

REM

‘          This program demonstrates the power of a variable by assigning

‘         the results of a formula to a variable

REM 

LET  hoursWorked = 40                   ‘Total hours worked          

LET  rate = 8.60                                 ‘Pay per hour
LET taxRate = .40                             ‘Tax rate percentage

grossPay = hoursWorked * rate

taxes = taxRate * grossPay

netPay = grossPay – taxes

CLS
PRINT “The Gross Pay is “; grossPay
PRINT “The Taxes are “; taxes
PRINT “The Net Pay is “; netPay
END


Order of Operation

	Order
	Operator

	
	

	1
	Exponentiation (^)

	2
	Unary Addition and Subtraction

	3
	Multiplication, division, integer division, MOD  ( *, /, \, MOD)

	4
	Addition, subtraction


If you want to override the order of operation, put parentheses in the calculations.

Can you find the error in the following code?

	 ‘          Compute the average of three grades

LET  grade1 = 86                   

LET  grade2 = 98
LET  grade3 = 73
LET avg = grade1 + grade2 + grade3 / 3
PRINT “The average is “; avg




Printing Calculations
PRINT and LPRINT print variables, constants and they can also print the values of expressions.  

PRINT and LPRINT require an expression to the right.  You must first assign a value and then print.
	REM   Programmers name: John Doe 

REM   Filename:  Les4_1.bas

LET  hoursWorked = 40                   ‘Total hours worked          

LET  rate = 8.60                                 ‘Pay per hour
LET taxRate = .40                             ‘Tax rate percentage

CLS
PRINT “The Gross Pay is “;  hoursWorked * rate
PRINT “The Taxes are “;  taxRate * hoursWorked * rate
PRINT “The Net Pay is “; (hoursWorked * rate)  –  (taxRate * hoursWorked * rate)
END


Review Questions

1. What are the results of the following expressions?

a. 1 + 2 * 4 / 2

b. ( 1 + 2 ) * 4 / 2

c. 1 + 2 * ( 4 / 2 )

2. What are the results of the following expressions?

a. 9 \ 2 + 1

b. ( 1 + (10 – ( 2 + 2 )))

3. What is the output of the following code?

	LET  a = 6                   

LET  b = 10
PRINT “a, b”

PRINT  “a; b”




4. Convert each of the formulas to its QBasic equivalent.
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5. Write a program that prints the area of a circle with a radius of 4. 

6. Write a PRINT statement that prints only the remainder of 100/4.

Review Question ANSWERS

7. What are the results of the following expressions?

a. 1 + 2 * 4 / 2             = 5
b. ( 1 + 2 ) * 4 / 2        = 6
c. 1 + 2 * ( 4 / 2 )        = 5
8. What are the results of the following expressions?

a. 9 \ 2 + 1                             = 5
b. ( 1 + (10 – ( 2 + 2 )))         = 7
9. What is the output of the following code?

	LET  a = 6                   

LET  b = 10
PRINT “a, b”

PRINT  “a; b”




a, b

a; b

10. Convert each of the formulas to its QBasic equivalent.
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                    LET a = ( 3 + 3) / ( 4 + 4 )
b. 
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      LET x = ( a - b) * ( a - c ) ^ 2
c. 
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                      LET f = a ^ ( 1/2) / b ^ ( 1/3 )
d. 
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       LET d = (( 8 – x ^ 2) / ( x - 9 )) – (( 4 * 2 – 1) / x ^ 3)
11. Write a program that prints the area of a circle with a radius of 4. 

LET radius = 4
LET PI = 3.14159

LET area = PI * radius  ^ 2

PRINT “The area with radius of “; radius; “is “; area

12. Write a PRINT statement that prints only the remainder of 100/4.
PRINT “The remainder of 100/ 4 is “;100 MOD 4

Lesson 4 Exercises              

For each of the following programs make sure you use remarks and clear the screen where necessary.   Save a copy of each to your home folder.  Turn in a hardcopy of each programs print out that includes your name on the first line, the program name on the second line and followed by four blank lines before the print out of the program appears.  Also turn in a hardcopy of the program code and the code on disk.

1. Write and save a program (Exer4_1.bas) that prints each of the first nine powers of 2, beginning with the zero power.  Use the appropriate remarks at the beginning of your program.  Clear the screen in the appropriate place.  Print string constants that describe each printed answer as follows:                                  2 raised to the zero power is 1
2. Write and save a program (Exer4_2.bas) that computes and prints a bonus of 15 percent of the gross pay for John Smith.  Don’t take taxes out of the bonus.  After printing the four variables, grossPay, taxes, bonus and netPay, print a paycheck to the printer.  Add string constants so that the check includes the name of the payee.  Print your name as the payor at the bottom of the check.  Pay per hour is $12.00.  Tax rate is 33%.  John is a full time employee working 40 hours per week.  He gets paid every other week.

3. Store the names, weights, heights and ages of three people in variables.  Print a table with titles and the names, weights, heights and ages of all three people.  At the bottom of the table, print the average weights, heights and ages. (Exer4_3.bas)
4. Assume that a video-store employee works 50 hours during a pay period.  The employee is paid $5.50 for the first 40 hours.  She gets time-and-a-half pay for the first five hours over 40.  She gets paid double time for hours over 45.  Assuming a 28% tax rate, write a program that prints her name, gross pay, taxes, and net pay to the screen.    (Exer4_4.bas)
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