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ICS 103: Computer Programming in C

Spring Semester-112
Lab #02: Data Types
Objective:

Learn about Basic data types in C and how to use them in Problem Solving

Basic Data types in C 
The following table shows the basic data types in C:
	Data Type
	C Keyword
	Bytes
	Range
	Placeholder

(printf)
	Placeholder

(scanf)

	Character
	char
	1
	-128 to 127
	% c
	% c

	Integer
	int
	4
	-2,147,483,648 to 2,147,483,647
	%d
	%d

	Floating Point
	float
	4
	-3.4E38 to 
3.4 E38
	%f
	%f

	Double precession floating point. 
	double
	8
	-1.7e308 to 1.7e+308
	%f
	%lf


Notes:

1.
C also defines the following modifiers that can be used to modify the memory allocated to the types above as well as the range of possible values:

· short

· long

· signed 
· unsigned

For example,  short int  (or simply short) reduces the size allocated to integers to 2 bytes with a rage of (-32,768  to  32,767).

The default for char and int is signed – meaning the values are distributed between negative and positive values.  unsigned char will allocate all the possible range to positive values (0 to 255).

2.  The standard C specification (ANSI C) does not actually specify a fixed range or memory for these types.  All it says is something like this:

      short int <=    int <= long int

      float <= double <= long double

     What this means is that a short int should assign less than or the same amount of
     storage as an int and the int should be less or the same bytes as a long int. 

     Thus, the above ranges are actually machine and implementation dependent.

The following example will print the actual size allocated based on your computer:

	/* Displays the number of bytes used to store each basic type */

#include <stdio.h>

int main(void) {

     printf("The size of char is %d bytes\n", sizeof(char));

     printf("The size of short is %d bytes\n", sizeof(short));

     printf("The size of int is %d bytes\n", sizeof(int));

     printf("The size of long is %d bytes\n", sizeof(long));

     printf("The size of float is %d bytes\n", sizeof(float));

     printf("The size of double is %d bytes\n", sizeof(double));

     printf("The size of long double is %d bytes\n", sizeof(long double));

     printf("\nEnter any character to terminate . . .\n");

     getch();

     return 0;

}
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char is 1 byte
Short is 2 hytes

int is 4 hytes

long is 4 bytes

f£loat is 4 hytes

double is 8 hytes

long double is 12 bytes

nter any character to terminate .






     Copy and paste the above program in the Dev C++ editor, save it with extension .c, compile, and then execute the program

3.  Characters are actually represented in C as integer values.  Each character is represented by its ASCII code (e.g A = 65. B = 66, etc).  The table after the program below shows the printable ASCII characters and their corresponding ASCII codes.  

Printing a char variable using “%c” will print the character but printing it with “%d” will print the ASCII code.  Similarly, printing an integer variable with “%c” will also print the character provided the value is within the range of character values.  The following example demonstrates this:
	/* Shows the relationship between char and int types */

#include <stdio.h>

int main(void) {

     char c = 'A';

     int code = 65;

     printf("The ASCII value of %c is %d\n", c, c);

     printf("Printing %c using its ASCII value %d\n", code, code);

     printf("\nEnter any character to terminate . . .\n");

     getch();

     return 0;

 }
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Copy and paste the above program in the Dev C++ editor, save it with extension .c, compile, and then execute the program


Printable ASCII Characters

	Char
	Decimal 

code
	Description

	SP 
	32 
	Space 

	! 
	33 
	Exclamation mark 

	" 
	34 
	Quotation mark (&quot; in HTML) 

	# 
	35 
	Cross hatch (number sign) 

	$ 
	36 
	Dollar sign 

	% 
	37 
	Percent sign 

	& 
	38 
	Ampersand 

	` 
	39 
	Closing single quote (apostrophe) 

	( 
	40 
	Opening parentheses 

	) 
	41 
	Closing parentheses 

	* 
	42 
	Asterisk (star, multiply) 

	+ 
	43 
	Plus 

	, 
	44 
	Comma 

	- 
	45 
	Hyphen, dash, minus 

	. 
	46 
	Period 

	/ 
	47 
	Slash (forward or divide) 

	0 
	48 
	Zero 

	1 
	49 
	One 

	2 
	50 
	Two 

	3 
	51 
	Three 

	4 
	52 
	Four 

	5 
	53 
	Five 

	6 
	54 
	Six 

	7 
	55 
	Seven 

	8 
	56 
	Eight 

	9 
	57 
	Nine 

	: 
	58 
	Colon 

	; 
	59 
	Semicolon 

	< 
	60 
	Less than sign (&lt; in HTML) 

	= 
	61 
	Equals sign 

	> 
	62 
	Greater than sign (&gt; in HTML) 

	? 
	63 
	Question mark 

	@ 
	64 
	At-sign 

	A 
	65 
	Upper case A 

	B 
	66 
	Upper case B 

	C 
	67 
	Upper case C 

	D 
	68 
	Upper case D 

	E 
	69 
	Upper case E 

	F 
	70 
	Upper case F 

	G 
	71 
	Upper case G 

	H 
	72 
	Upper case H 

	I 
	73 
	Upper case I 

	J 
	74 
	Upper case J 

	K 
	75 
	Upper case K 

	L 
	76 
	Upper case L 

	M 
	77 
	Upper case M 

	N 
	78 
	Upper case N 

	O 
	79 
	Upper case O 

	P 
	80 
	Upper case P 

	Q 
	81 
	Upper case Q 

	R 
	82 
	Upper case R 

	S 
	83 
	Upper case S 

	T 
	84 
	Upper case T 

	U 
	85 
	Upper case U 

	V 
	86 
	Upper case V 

	W 
	87 
	Upper case W 

	X 
	88 
	Upper case X 

	Y 
	89 
	Upper case Y 

	Z 
	90 
	Upper case Z 

	[ 
	91 
	Opening square bracket 

	\ 
	92 
	Backslash (Reverse slant) 

	] 
	93 
	Closing square bracket 

	^ 
	94 
	Caret (Circumflex) 

	_ 
	95 
	Underscore 

	` 
	96 
	Opening single quote 

	a 
	97 
	Lower case a 

	b 
	98 
	Lower case b 

	c 
	99 
	Lower case c 

	d 
	100 
	Lower case d 

	e 
	101 
	Lower case e 

	f 
	102 
	Lower case f 

	g 
	103 
	Lower case g 

	h 
	104 
	Lower case h 

	i 
	105 
	Lower case i 

	j 
	106 
	Lower case j 

	k 
	107 
	Lower case k 

	l 
	108 
	Lower case l 

	m 
	109 
	Lower case m 

	n 
	110 
	Lower case n 

	o 
	111 
	Lower case o 

	p 
	112 
	Lower case p 

	q 
	113 
	Lower case q 

	r 
	114 
	Lower case r 

	s 
	115 
	Lower case s 

	t 
	116 
	Lower case t 

	u 
	117 
	Lower case u 

	v 
	118 
	Lower case v 

	w 
	119 
	Lower case w 

	x 
	120 
	Lower case x 

	y 
	121 
	Lower case y 

	z 
	122 
	Lower case z 

	{ 
	123 
	Opening curly brace 

	| 
	124 
	Vertical line 

	} 
	125 
	Closing curly brace 

	~ 
	126 
	Tilde (approximate) 

	DEL 
	127 
	Delete (rubout), cross-hatch box


Laboratory Tasks:
1) Write an interactive C program that reads the radius of a circle inscribed inside a
     square and based on that it prints the values of red and yellow areas respectively.
      Assume that the radius is in cm.
[image: image3.png]



Print each output value with two digits after the decimal point.  Define the value of π (3.14159) as a constant.

A sample run of your program gives the following:
[image: image4.jpg]nter the radius value Ccm)

ollow area = 5.37 square cn
od area = 19.63 square cn
nter any character to terminate . .




2) Write an interactive C program that computes the salary in Saudi Riyals of a 
       part-time employee based on :
          - number of days worked.

          - number of hours per day assuming that he worked the same hours every day.

          - the hourly wage.

Choose the right type for each variable. A sample run of the program is:
    [image: image5.jpg]peexinunhersoldays cuoriac:
nter number of hours worked per day

nter hourly wage in Saudi Riyals

alary Earned = 1368.50 Saudi Riyals
nter any character to terminate - -




3) Write an interactive C program that reads the two initials of a person (i.e., the
      starting letters of his first and second names).  It then prints a message informing
      him his age after 5 years.  A sample run of the program is:
    [image: image6.jpg]inter your two initials one after the other: AR

16

nter your age Cin years:

. A. R. you will be 21 years old
#ter’s jears inshaa-a Allah

nter any character to terminate . .
















