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Unit 1: Introduction to C Programming 

 

・After this unit, you should be able to… 

□ explain high level and low level in the computer world and what C programming language is 

□ prepare and use programming environment for C 

 

1-A. WHAT IS C? 

 The C programming language was first developed in 1972 by Dennis Ritchie at AT&T Bell Labs. It was 

named after a B programming language which led to the development of C. 

 C is a relatively small programming language. You don’t have to remember many C keywords or 

commands before you start to write programs in C to solve problems in the real world. 

 Many other high-level languages have been developed based on C. For instance, Perl is a popular 

programming language in World Wide Web (WWW) design across the Internet. Perl borrows a lot of 

features from C. Another example is the C++ language, which is simply an expanded version of C, 

although C++ makes object-oriented programming easier. Also, learning Java becomes much easier if you 

already know C. 

 

Figure 1.1 High level and Low level in the computer world 
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1-B. DEVELOPMENT ENVIRONMENT 

 You need to load a compiler on your computer. Borland International’s Turbo C and Microsoft’s Quick C 

used to be very popular in the C compiler market. These days, a C compiler is usually part of any 

commercially available C++ development package, such as Microsoft Visual C++. 

 There are some free C++ compilers available from internet. The following web site shows an incomplete 

list of C++ compilers. 

http://www2.research.att.com/~bs/compilers.html 

 

Figure 1.2 Porting C programs into different types of computers 
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Unit 2: Writing your first program 

 

・After this unit, you should be able to… 

□ create a project, add a source file for C, write a program, build and execute using Visual C++. 

□ use printf() function in your program to display text. 

 

2-A. OPERATION OF MICROSOFT VISUAL C++ FOR C PROGRAMMING 

① After starting Microsoft Visual C++, click <File>→<New> 

② In the poped-up window, click <Workspace> tab and name your workspace (e.g. C_Programs_Jan2012). 

※You can skip this process when you already have workspace. 
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Exercise 2-2 

Change the sample program 2-1 to display whatever different messages you like. 

 

Sample program 2-3 (This program shows you that C can calculate a formula) 

01   #include <stdio.h> 

02 

03   int main() 

04   { 

05       printf("%d", 29 + 13);            /* display the sum of 29 and 13 in decimal number */ 

06       return 0; 

07   } 

 

 

 

 

 

2-B. THE printf() FUNCTION 

 The printf() is a function used to print out messages on the screen.  

 “%d” in the first argument of the printf() function (Sample Program 2-3, line 5) is the integer format 

specifier that orders the following argument to be displayed as an integer format. 

 

Sample program 2-4 (This program displays character strings and a result of calculation together) 

01   /* This program displays the sum of 29 and 13 politely. */ 

02   #include <stdio.h> 

03    

04   int main() 

05   { 

06       printf("The sum of 29 and 13 is %d.╲n", 29 + 13);        /* change line after display */ 

07       return 0; 

08   } 

 

 

 

Output 

42 

Output 

The sum of 29 and 13 is 42. 
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Unit 3: Comments and Escape Sequences 

 

・After this unit, you should be able to… 

□ use comments and escape sequences in your program. 

□ explain what object files, executable files, linking, include directives and header files are. 

 

3-A. COMMENTS 

 In C, /* is called the opening comment mark, and */ is the closing comment mark. The compiler ignores 

everything between opening comment mark and closing comment mark. 

/* 

This comment does not increase the size of  

the executable file (binary code), nor does 

it affect the performance speed. 

*/ 

 

 The main purpose of writing comments is to help yourself and other programmers remember or understand 

what the code supposed to do. 

 

3-B. EXPLORING INSIDE THE RELATED FOLDERS 

① Project Folder 

Copy the default path of projects by Visual C++ and open that folder using a file explorer. Open your project 

folder and check below types of files: 

□ .c file: This is your source file (program code) written in C language. 

□ .obj file: After compiling your source code, the object file is created. So it has already been translated to 

machine language but it’s not executable. 

□ .exe file: This is executable file which machines can now execute your program. After the process called 

“Link”, it combines all necessary object files to an executable file. When you use Visual C++, “Build” process 

immediately generates an executable file from the c source file. 

 

② Visual C++ Folder 

Go to the location where Microsoft Visual C++ is installed in your computer. Look for a folder named “include” 

and also a file named “stdio.h” inside the folder. “#include <stdio.h>” (you can find at the beginning part of C 

programs) is called include directive and it means to insert whole of stdio.h file to the program. stdio.h stands 

for standard input & output header file and it contains many useful functions like printf() and scanf(). It means 

you cannot use printf() function without including stdio.h header file. 
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3-C. ESCAPE SEQUENCES 

 The backslash (╲) is called the escape character. The escape character is used in the C language to tell 

the computer that a special character follows. 

 Escape sequences represent hard-to-type or invisible characters. 

 

╲n : New line character. Shift to new line. 

╲t : Horizontal tab. Move the cursor by a number of spaces or to next tab stop in the same line. 

╲” : Displays a double quote character (“). 

╲a : Alert (bell) character. Bell or beep is generated by the computer on program execution. 

 

Sample program 3-1 (Let’s use this program to learn how escape sequences work.) 

01   /* Let’s use escape sequences */ 

02   #include <stdio.h> 

03   int main() 

04   { 

05       printf( "Hamjambo?Hatujambo╲n"); 

06       return 0; 

07   } 

 

Let’s modify line 05 in sample program 3-1 using below escape sequences. 

╲n : printf("Hamjambo?╲nHatujambo╲n"); 

╲t : printf("Hamjambo?╲n╲tHatujambo╲n"); 

╲” : printf("Hamjambo?╲n╲t╲”Hatujambo╲”╲n"); 

 

 

╲a :        printf("Warning!╲a╲n"); 

 

 

 

Review Exercises 

3-2. Write a C program that displays a below message:  

Hello. Welcome to CIT! 

3-3. Update the program which you wrote in 3-1 so that it displays the message in two lines as below: 

Hello. 

Welcome to CIT! 

3-4. Write a C program which contains a formula 2011 - 1982 and displays “The result of 2011 minus 1982 is 

29.” 

Output 

 Hamjambo? 

        "Hatujambo" 

Output 

 Warning! BEEP♪ 
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Unit 4: Variables and Arithmetic Operators 

 

・After this unit, you should be able to… 

□ use variables and arithmetic operators in your program. 

□ prevent mistakes and improve readability of your code by applying the basic rules of C language. 

 

4-A. ARITHMETIC OPERATORS IN C 

 

Symbol Meaning 

+ Addition 

- Subtraction 

* Multiplication 

/ Division 

% Modulus (returns remainder on division) 

 

 Among the arithmetic operators, the multiplication, division, and modulus operators have a higher 

precedence than the addition and subtraction operators. 

 You can put parentheses “()” to let that place evaluated in earlier order. If there are some operators which 

have the same precedence, they are evaluated from left to right. 

 

Below is an illustration of how an expression is evaluated by computer. 

5 * ( ( 3 + 4 ) + 6 ) – 2 * ( 3 + 4 ) ; 

= 5 * ( 7 + 6 ) – 2 * ( 3 + 4 ) ; 

= 5 * 13 – 2 * ( 3 + 4 ) ; 

= 5 * 13 – 2 * 7 ; 

= 65 – 2 * 7 ; 

= 65 – 14 ; 

= 51 ; 

 

4-B. BASIC RULES OF C 

 C is a case sensitive language, which, means that it will take ‘A’ and ‘a’ as two different objects. 

 Generally, an individual C statement ends in a semicolon (;). 

 It is legal in C language to break a statement into several lines. Indenting also never affects the C program 

when compiled and executed. So it is recommended to use lines and indenting to help yourself and other 

programmers understand your code easily. 
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4-C. VARIABLES 

 Variables are areas you can provide to store different values in executions of programs. (Like a container 

box) 

 Variables have to be declared before they are used. A declaration consists of a type name and a list of 

variables. C provides several basic data types. (e.g. int, double, char…) 

int  vx, vy; 

※This variable declaration provides an 

“int” type variables named “vx” and “vy”. 

 

 

 “=” symbol is used to assign value. The value of the right side of “=” is assigned to the left side of “=”. 

         vx = 2012 - 1982; 

 

 

 

 The first assignment to a variable is called “initialization” of the variable. 

 

Sample program 4-1 (This program shows a simple usage of variables) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int vx, vy;        /* vx and vy are int type variables */ 

06    

07       vx = 2012;      /* assign 2012 to vx */ 

08       vy = vx + 10;    /* assign vx + 10 to vy */ 

09    

10       printf("The value of vx is %d.╲n", vx);    /* display the value of vx */ 

11       printf("The value of vy is %d.╲n", vy);    /* display the value of vy */ 

12    

13       return 0; 

14   } 

 

Exercise 4-2 

Confirm the behaviors of all five types of arithmetic operators by modifying the sample program 4-1. 

 

Output 

 The value of vx is 2012. 

The value of vy is 2022. 

vx 

(int) 
RAM 

vx 

(int) 

vy 

(int) RAM 

30 
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Unit 5: User Interactive Programs 

 

・After this unit, you should be able to… 

□ use printf() function which has more than 2 arguments and scanf() function in your program. 

 

Sample program 5-1 (This program can interact with a user.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int no; 

06    

07       printf("Input an integer: "); 

08       scanf("%d", &no); 

09    

10       printf("You input %d.╲n", no); 

11    

12       return 0; 

13   } 

 

Sample program 5-2 (An example of reading user input then using variables in printf) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int n1, n2; 

06    

07       printf("Input your marks.╲n "); 

08       printf("English: ");    scanf("%d", &n1); 

09       printf("Kiswahili: ");   scanf("%d", &n2); 

10    

11       printf("The total is %d.╲n", n1 + n2); 

12    

13       return 0; 

14   } 

 

Example of output 

 Input an integer: 50 

You input 50. 

Example of output 

Input your marks. 

English: 70 

Kiswahili: 86 

The total is 156. 
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Exercise 5-3 

Write a program which accepts an integer from user then displays a plus 10 ( or 10 times) value of that.  

The output should be like below: 

 

 

 

Exercise 5-4 

Write a program which accepts three integers from 

user and displays sum of those. 

The output should be like this: 

 

Exercise 5-5 

Write a C program which receives two integers from 

user and shows the percentage of former to latter like 

below: (You can use “%%” to display “%”.) 

 

Sample program 5-6 (A printf() function in this program has 2 format specifiers and 3 arguments) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int na, nb; 

06    

07       printf("Input two integers.╲n"); 

08       printf("Integer A: ");    scanf("%d", &na); 

09       printf("Integer B: ");    scanf("%d", &nb); 

10    

11       printf("A divided by B gives %d with a remainder of %d.╲n", na / nb, na % nb); 

12 

13       return 0; 

14   } 

 

 

 

printf("A divided by B gives %d with a remainder of %d.╲n", na / nb, na % nb); 

 

       A divided by B gives 2 with a remainder of 15. 

Input an integer; 2012 

The addition of that and 10 is 2022. 

Input an integer: 365 

10 times of that integer is 3650. 

Input your marks. 

English: 77 

Kiswahili: 80 

Math: 56 

The addition of those is 213. 

Example of output 

Input two integers. 

Integer A: 55 

Integer B: 20 

A divided by B gives 2 with a remainder of 15. 

Input two integers. 

Integer A: 54 

Integer B: 84 

A is 64 % of B. 
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Unit 6: Floating Point Numbers 

 

・After this unit, you should be able to… 

□ use the floating point numbers and the cast operators in your program. 

 

Sample program 6-1 (This program accepts real numbers from user, calculates then displays them.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       double vx, vy; 

06    

07       printf("Input two numbers.╲n"); 

08       printf("Real number vx: ");    scanf("%lf", &vx); 

09       printf("Real number vy: ");    scanf("%lf", &vy); 

10    

11       printf("vx + vy = %f╲n", vx + vy); 

12       printf("vx * vy = %f╲n", vx * vy); 

13    

14       return 0; 

15   } 

 

Exercise 6-2 

Write a program which reads a real number and just displays that number like below. 

 

 

 

 

 

Example of output 

 Input two numbers. 

Real number vx: 5.65 

Real number vy: 13.7 

vx + vy = 19.350000 

vx * vy = 77.405000 

Example of output 

Input a number: 57.3 

You entered 57.300000. 
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Commonly used data types in C 

Type  Attribute     Bytes* Range 

int  integer     4 -2,147,483,648 ~ 2,147,483,647 

unsigned unsigned integer    4 0 ~ 4,294,967,295 

char  character ―a single byte   1 0 ~ 255 (256 character values) 

short  short integer    2 -32,768 ~ 32767 

unsigned short unsigned short integer   2 0 ~ 65535  

long  long integer    4 -2,147,483,648 ~ 2,147,483,647 

float  floating point (numbers that may have a fractional part) 4 

double double-precision floating point  8 

 

* The size of a data type varies depending on the operating system and the C compiler you are using. 

 

Using the Cast Operator 

In C, you can convert the data type of a variable or expression to a different one by prefixing the cast operator. 

The general form of the cast operator is 

(data-type) x  …data-type specifies the new data type.  

x is a variable (or expression) 

 

Sample program 6-3 (The cast operator in this program converts an integer to a floating point number.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int na, nb; 

06    

07       printf("Input your marks.╲n"); 

08       printf("English: ");    scanf("%d", &na); 

09       printf("Kiswahili: ");   scanf("%d", &nb); 

10    

11       printf("The average is %f.╲n", (double) (na + nb) / 2); 

12    

13       return 0; 

14   } 

 

Exercise 6-4 

Think and come up with your idea how you can lead the same output as Sample program 6-3 changing the 2nd 

argument in the printf() function in line 11. 

Example of output 

 Input your marks. 

English: 34 

Kiswahili: 57 

The average is 45.500000. 
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Unit 7: Conditional Statements 

 

・After this unit, you should be able to… 

□ use if else statement and relational operators in your programs. 

 

7-A. THE if STATEMENT 

 The if statement enables you to test for a condition (such as whether two variables are equal) and branch 

to different parts of your code, depending on the result. 

 

if (expression) statement; 

 

 If the expression in the parentheses evaluates true, the following statement is executed. If it evaluates 

false, the statement is skipped. 

 The else keyword enables to take branch not only if your condition is true but also if it is false with below 

shape. 

 

if (expression) statement; 

else statement; 

 

 You can surround several statements by brace ( { and } ) to make a statement block which is equivalent to 

a single statement. So the if else statement can also be below shape. 

 

if (expression) { 

    statement1; 

    statement2; 

    ・ 

    ・ 

} 

else { 

    statement_A; 

    statement_B; 

    ・ 

    ・ 

} 
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Example of output 

 

7-B. RELATIONAL OPERATORS 

 C has the six relational operators; Equals (==), Less Than (<), Greater Than (>), Less Than or Equals 

(<=), Greater Than or Equals (>=), and Not Equals (!=). 

 The relational operators are used to determine whether two numbers are equal or if one is greater or less 

than the other. Every relational statement evaluates either true or false. 

 

Sample program 7-1 (This program contains if, else and an equal relational operator.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int na, nb; 

06       printf("Enter two integers which you want to compare.╲n"); 

07       printf("A: ");    scanf("%d", &na); 

08       printf("B: ");    scanf("%d", &nb); 

09    

10       if (na == nb) 

11           printf("Two are the same.╲n"); 

12       else 

13           printf("Two are different.╲n"); 

14    

15       return 0; 

16   } 

 

Exercise 7-2 

Write a program which requires user to input an integer then 

displays any message if that number is higher than a certain 

criterion. 

 

Exercise 7-3 

Write a program which accepts three integers from user then 

displays the maximum value of those three. 

 

Example of output 

 Enter two integers which you want to compare. 

A: 345 

B: 543 

Two are different. 

Example of output 

Enter your mark: 90 

You are clever! 

Input three integers. 

integer 1: 37 

integer 2: 65 

integer 3: -70 

The maximum value is 65. 
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Unit 8: Functions 

 

・After this unit, you should be able to… 

□ explain the structure of C programs and the role of main() function 

□ declare and define functions in your program in a correct way 

 

8-A. main() FUNCTION 

 “main” is the name of a special part in C. A “{” following “main()” indicates the beginning of the program 

and an associated “}” is the end of the program. This part is called the main() function. 

 Every C program must have one but only one main () function. 

 

8-B. FUNCTIONS 

 You can also create some functions other than main() to make a program more structured. In a complex 

program, main() will usually call other functions to help perform its job. 

 

Sample program 8-1 (The function in this program returns the biggest value in three integers.) 

01   #include <stdio.h> 

02   int max3(int x, int y, int z) 

03   { 

04       int max = x; 

05       if (y > max) max = y; 

06       if (z > max) max = z; 

07       return max; 

08   } 

09   int main() 

10   { 

11       int na, nb, nc; 

12       printf("Input three records.╲n"); 

13       printf("Attempt 1: ");    scanf("%d", &na); 

14       printf("Attempt 2: ");    scanf("%d", &nb); 

15       printf("Attempt 3: ");    scanf("%d", &nc); 

16       printf("The best record is %d.╲n", max3(na, nb, nc)); 

17       return 0; 

18   } 

 

 A function consists of six parts: the function type, the function name, arguments (parameters) to the 

function, the opening brace, the function body, and the closing brace. 

Example of output 

 Input three records. 

Attempt 1: 65 

Attempt 2: 63 

Attempt 3: 72 

The best record is 72. 
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Example of output 

 A function returns value of determined type to the place where the function is called using “return” 

statement. The type of that value is the function type. 

 A function can receive pieces of information when it is called. Those are called “arguments” (or 

“parameters”). The number and types of arguments are determined by the declaration of the function. 

 The function body is the place that contains variable declarations and other statements to perform. 

 

8-C. RULES OF “IDENTIFIERS” 

 Function names and variable names are called “identifier” in C. 

 The followings are the rules for naming identifiers. 

・Only alphabetic characters (A through Z and a through z), digits (0 through 9) and underscores (_) are 

permitted. 

・The name cannot start with a digit. 

・Uppercase and lowercase letters are distinct. 

・A declared keyword cannot be used as a variable name. 

 It is important to give your variables or functions meaningful names which describe what purpose it serves 

in your program. 

 

Exercise 8-2 

Make a function of below shape which returns the smallest value in three int type integers. You should also 

write a main function so that the function can be called in execution of program. (You should always do that.) 

 int min3(int x, int y, int z) {  /*  */  } 

 

Exercise 8-3 

Make a function of below shape which returns the smaller value in 

two int type integers. 

 int minof(int x, int y) {  /*  */  } 

 

 

8-D. THE CONDITIONAL OPERATOR (? :) 

x ? y : z 

Here, x contains the test condition. If x evaluates true, then y is chosen; otherwise, z is the result yielded. The 

conditional operator can be used as a shorthand for an if statement. 

<Example of usage in a program> max = (n1 > n2) ? n1 : n2 

When n1 is greater than n2, the value of “n1” is assigned to “max”; otherwise, the value of “n2” is assigned to 

“max”. 

Input ages of two members. 

No 1: 23 

No 2: 19 

The younger is 19 years old. 
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Unit 9: Loops 

 

・After this unit, you should be able to… 

□ use loops, increments and decrements in your program. 

 

9-A. LOOPING WITH THE while STATEMENT 

 A while loop causes your program to repeat a sequence of statements as long as the starting condition 

remains true. 

while ( condition ) statement; 

condition is any expression, and statement is any valid C statement or block of statements. When condition 

evaluates true, statement is executed, and then condition is tested again. When condition tests false, the 

while loop terminates and execution continues on the first line below statement. 

 

Sample program 9-1 (This program counts up from 0 until the input value.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int i, no; 

06    

07       printf("Input a positive integer: "); 

08       scanf("%d", &no); 

09    

10       i = 0; 

11       while (i <= no){ 

12           printf("%d ", i); 

13           i++;    /* increment */ 

14       } 

15       printf("╲n"); 

16    

17       return 0; 

18   } 

Example of output 

 Input a positive integer: 15 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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Example of output 

 

9-B. INCREMENT AND DECREMENT 

 The increment operator (++) increases the value of the variable by 1, and the decrement operator (--) 

decreases it by 1. 

 If you have a variable, C, and you want to increment it, you would use the following statement: 

C++; 

   This statement is equivalent to the more verbose statements 

 C = C + 1;   Or C += 1; 

 

Exercise 9-2 

(1) Rewrite the program 9-1 as indicated below. 

・The program should count up from 1, not 0. 

・When input value is below 0, it shouldn’t change line. 

(2) Write a program which displays even numbers which are 

below input number in ascending order. 

(3) Write a program which displays power-of-two numbers which are below input number in ascending order. 

 

Sample program 9-3 (This is a small application using while loop and prefixed increment.) 

01   #include <stdio.h> 

02   int main() 

03   { 

04       int i = 0;    int sum = 0; 

05       int num, tmp; 

06    

07       printf("How many students in your class? "); 

08       scanf("%d", &num); 

09    

10       while (i < num) { 

11           printf("No.%d: ", ++i);    /* prefixed increment operator */ 

12           scanf("%d", &tmp); 

13           sum += tmp;    /* compound assignment operator */ 

14       } 

15    

16       printf("Sum: %d╲n", sum); 

17       printf("Average: %f╲n", (double)sum / num); 

18    

19       return 0; 

20   } 

Input a positive integer: 15 

2 4 6 8 10 12 14 

Input a positive integer: 20 

2 4 8 16 

Example of output 

 How many students in your class? 5 

No.1: 43 

No.2: 67 

No.3: 89 

No.4: 55 

No.5: 70 

Sum: 324 

Average: 64.800000 
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Unit 10: Loops (2) 

 

・After this unit, you should be able to… 

□ use for loops, nested loops and do…while loops in your program. 

 

10-A. THE for STATEMENT (for LOOPS) 

 The for loop combines three steps into one statement. The three steps are initialization, test, and increment. 

Within the parentheses are three statements separated by semicolons. 

 

 

 

 

for (initialization; test; action) 

 statement; 

 

Sample program 10-1 (This program uses for statement to repeat a certain part.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int i, no; 

06    

07       printf("How many stars? "); 

08       scanf("%d", &no); 

09    

10       for (i = 1; i <= no; i++) 

11           printf("*"); 

12    

13       printf("╲n"); 

14    

15       return 0; 

16   } 

 

10-Ｂ. ALL 32 KEYWORDS OF C LANGUAGE 

auto break case char const continue default do double else enum 

extern float for goto if int long register return short signed 

sizeof static struct switch typedef union unsigned  void volatile while 

for ( A ;  B ;  C ) 

    statement; 

A ; 

while ( B ) { 

    statement; 

    C; 

} 

Example of output 

 How many stars? 8 

******** 
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Sample program 10-2 (This program uses nested loop.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int i, j, rows, columns; 

06    

07       printf("How many rows? "); 

08       scanf("%d", &rows); 

09       printf("How many columns? "); 

10       scanf("%d", &columns); 

11    

12       for (i = 1; i <= rows; i++) {      /* outer loop ↓ */ 

13           for (j = 1; j <= columns; j++)    /* inner loop ↓ */ 

14               printf("*");                /* inner loop ↑ */ 

15    

16           printf("╲n"); 

17       }                          /* outer loop ↑ */ 

18       return 0; 

19   } 

 

QUIZ 

(1) What is the value of x when this for loop completes? 

for (x = 0; x < 100; x++) 

(2) Write a for loop to count from 100 to 200 by twos. 

 

Exercise 10-3 

Rewrite the sample program 10-1 (also 10-2) using the while statement. 

 

10-C. do…while LOOPS 

 The do…while loop executes the body of the loop before its condition is tested and ensures that the body 

always executes at least one time. 

    int counter; 

    printf("How many hellos? ");    scanf("%d", &counter); 

    do { 

        printf("Hello╲n");    counter--; 

    } while (counter > 0); 

Example of output 

 How many rows? 3 

How many columns? 6 

****** 

****** 

****** 

Example of output 

 How many hellos? -2 

Hello 
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Unit 11: Arrays 

・After this unit, you should be able to… 

□ use arrays and #define directives in your program,. 

 

11-A. ARRAYS 

 An array is a collection of data storage locations, each of which holds the same type of data. Each storage 

location is called an element of the array. 

 You declare an array by writing the type, followed by the array name and the subscript. The subscript is the 

number of elements in the array, surrounded by square brackets. For example:  

declares an array of 25 long integers, named LongArray. 

 You access each of the array elements by referring to an offset from the array name. Array elements are 

counted from zero. Therefore, LongArray[25] is numbered from LongArray[0] through LongArray[24]. 

 

Sample program 11-1 (This program contains a one-dimensional array and macro.) 

01   #include <stdio.h>    /* Preprocessor directives */ 

02   #define NUMBER 5    /* Macro. the number of students */ 

03    

04   int main() 

05   { 

06       int i, sum = 0; 

07       int marks[NUMBER];    /* declaration of an array */ 

08    

09       printf("Enter the marks of %d students.╲n", NUMBER); 

10       for (i = 0; i < NUMBER; i++) { 

11           printf("STUDENT%d: ", i + 1);  scanf("%d", &marks[i]); 

12           sum += marks[i]; 

13       } 

14    

15       printf("Total   : %d╲n", sum); 

16       printf("Average : %f╲n", (double)sum / NUMBER); 

17       return 0; 

18   }

Example of output 

 Enter the marks of 5 students. 

STUDENT1: 45 

STUDENT2: 66 

STUDENT3: 70 

STUDENT4: 89 

STUDENT5: 55 

Total   : 325 

Average : 65.000000
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11-B. THE #define DIRECTIVES (MACRO SUBSTITUTION) 

If there is a constant appearing in several places in your program, it’s a good idea to associate a symbolic 

name to the constant. C has a special program called the C preprocessor that allows you to do that. The C 

preprocessor runs before the compiler. During the preprocessing, the operation to replace a macro name 

(symbolic name) with its associated macro body (constant) is called macro substitution or macro expansion. 

 

11-C. MULTI-DIMENSIONAL ARRAYS 

 So far, we’ve learned one-dimensional arrays, in which the number of elements are placed within a pair of 

brackets ([ and ]). In addition to one-dimensional arrays, C also supports multidimensional arrays. Below 

are examples of declarations of a two-dimensional array, 

int myArray[3][4]; 

    and a three-dimensional array. 

 int yourArray[2][4][3]; 

 

Sample program 11-2 (This program contains a two-dimensional array.) 

01   #include <stdio.h> 

02    

03   int main() 

04   { 

05       int two_dim[3][5] = {1, 2, 3, 4, 5,  /* declaration and initialization of a two-dimensional array */ 

06                        10, 20, 30, 40, 50, 

07                        100, 200, 300, 400, 500}; 

08       int i, j; 

09       for ( i = 0; i < 3; i++) { 

10           for ( j = 0; j < 5; j++) { 

11               printf("%3d ", two_dim[i][j]);    /* using the minimum field width specifier */ 

12           } 

13           printf("╲n"); 

14       } 

15    

16       return 0; 

17   } 

 

 

 

Output 

 

 


