Unit-2: Flow of controls
INPUT AND OUTPUT OPERATIONS
All input/output operations are carried out through functions called as printf and scanf. There exist several functions that have become standard for input and output operations in C. These functions are collectively known as standard i/o library. Each program that uses standard I/O function must contain the statement
#include<stdio.h>
The file name stdio.h is an abbreviation of standard input-output header file.
FORMATTED INPUT
Formatted input refers to an input data that has been arranged in a particular format. The formatted data can be read with the help of scanf function. The general form of scanf is
scanf(“control string”,arg1,arg2….argn);
The control string specifies the field format in which the data is to be entered and the arguments arg1,arg2...argn specifies the address of locations where the data are stored. Control strings and arguments are separated by commas.
Control string contains field specification which directs the interpretation of input data.
Example
 scanf(“%2d %5d”,&num1, &num2);
An input field may be skipped by specifying * in the place of field width.
For eg , scanf(“%d %*d %d”,&a, &b);
Example Program
/*Reading integer numbers*/
main()
{
int a, ,b, c, x, y, z;
int p, q, r;
printf(“Enter three integer numbers \n”);
scanf(“%d %*d %d”,&a, &b, &c);
printf(“%d %d %d \n \n”,a, b, c);
printf(“Enter two 4-digit numbers \n”);
scanf(“%2d %4d ”,&x, &y);
printf(“%d %d \n \n”,x, y);
printf(“%d %d \n \n”,x, y);
}
OUTPUT
Enter three integer numbers
123
1 3 –3577
Enter two 4-digit numbers
6789
4321
67
89
Inputting Real Numbers
Unlike integer numbers, the field width of real numbers is not to be specified and therefore scanf reads real numbers using simple specification %f for both the notations, namely, decimal point notation and exponential notation.
Eg: scanf(“%f %f %f”, &x, &y, &z);
If the number to be read is of double type, then the specification should be %lf instead of simple %f.
Inputting Character Strings
Following are the specifications for reading character strings:
%ws or %wc
Some versions of scanf support the following conversion specifications for strings: %[characters] and %[^characters]
The specification %[characters] means that only the characters specified within the brackets are permissible in the input string. If the input string contains any other character, the string will be terminated at the first encounter of such a character. The specification % [^characters] does exactly the reverse. That is, the characters specified after the circumflex (^) are not permitted in the input string.
Reading Mixed Data Types
It is possible to use one scanf statement to input a data line containing mixed mode data. In such cases, it should be ensured that the input data items match the control specifications in order and type.
Eg: scanf(“%d %c %f %s”,&count, &code, &ratio, &name);
Scanf Format Codes
	Code
	Meaning

	%c
%d
%e
%f
%g
%h
%i

%o
%s
%u
%x
%[..]
	Read a single character
Read a decimal integer
Read a floating point value
Read a floating point value
Read a floating point value
Read a short integer
Read a decimal, hexadecimal, or octal integer
Read an octal integer
Read a string
Read an unsigned decimal integer
Read a hexa decimal integer
Read a string of word(s)



FORMATTED OUTPUT
The printf statement provides certain features that can be effectively exploited to control the alignment and spacing of print-outs on the terminals.The general form of printf statement is
printf(“control string”,arg1, arg2…argn);
Control string consists of three types of items:
1. Characters that will be printed on the screen as they appear.
2. Format specifications that define the output format for display of each item.
3. Escape sequence characters such as \n, \t and \b


Output of Integer Numbers
The format specification for printing an integer number is
%wd
Output of Real Numbers
 The output of real numbers may be displayed in decimal notation using the following format specification: %w.p f
The integer w indicates the minimum number of positions that are to be used for the display of the value and the integer p indicates the number of digits to be displayed after the decimal point.
We can also display real numbers in exponential notation by using the specification
%w.p e
Printing of Single Character
A single character can be displayed in a desired position using the format %wc
The character will be displayed right-justified in the field of w columns. We can make the display left-justified by placing a minus sign before the integer w. The default value for w is 1.
Printing of Strings
The format specification for outputting strings is of the form
%w.ps


Mixed Data Output
It is permitted to mix data types in one printf statements.
Eg: printf(“%d %f %s %c”,a, b, c, d);

FLOW OF CONTROL
1. Conditional Statements
· Decision (if, if-else, else-if ladder, nested-if, switch-case)
· Looping (while, do, for)
2. Unconditional Statements (goto)
DECISION STATEMENTS
· C Language supports the control statements that are;
a) If Statements
b) If-else statements
c) Else-if ladder Statements
d) Switch-case statements









If Statements
The general form of a simple if statement is the ‘statement-block’ may be a single statement or a group of statement. If the test expression is true, the statement-block will be executed; otherwise the statement-block will be skipped and the execution will jump to the statement-x.
Syntax
If(condition)  /* no semi-colon */
{
	Statement;
}
Example
· a and b are the variables and get the values of a and b. 
· If the value of a is greater than b value then
· Execute the statements or Write the string as “A is greater than B”.
· Otherwise it does not execute the statements.
If(a>b)
{
	printf(“A is greater than B”);
}
Example Program
//if statements

If – Else Statements
The general form of a simple if statement is the ‘statement-block’ may be a single statement or a group of statement. If the test expression is true, the statement-block will be executed; otherwise the statement-block will be skipped and the execution the block of else statement.
Syntax
If(condition)  /* no semi-colon */
	Statement;
else
	Statement;
Example
· a and b are the variables and get the values of a and b. 
· If the value of a is greater than b value then
· Execute the statements or Write the string as “A is greater than B”.
· Otherwise execute the statements or Write the string as “B is greater than A”.
If(a>b)
	printf(“A is greater than B”);
	    else 
		printf(“B is greater than A”);
Example Program
//if – else statements

Else - If Ladder
The general form of a simple if statement is the ‘statement-block’ may be a single statement or a group of statement. If the test expression is true, the statement-block will be executed; otherwise the second expression is checked. If it is true then execute the block of else-if statements.
Syntax
If(condition)  /* no semi-colon */
	Statement;
else if(condition)  /* no semi-colon */
	Statement;
Example
· A, b and c are the variables and get the values of a, b and c. 
· If the value of a is greater than b and c values then
· Execute the statements or Write the string as “A is greater than B and C”.
· Otherwise If the value of b is greater than c value then
· Execute the statements or Write the string as “B is greater than A and C”.
If(a>b && a>c)
	printf(“A is greater than B and C”);
else if(b>c)
	printf(“B is greater than A and C”);
Example Program
//the else - if ladder statements
Nested If Statements
When a series of decisions are involved, we may have to use more than one if….else
Syntax
statements, in nested form as follows.
If(condition)  /* no semi-colon */
{	Statement;
If(condition)  /* no semi-colon */
		Statement;
}
Example
· A, b and c are the variables and get the values of a, b and c. 
· If the value of a is greater than b value then
· Execute the statements of the string as “A is greater than B”.
· If the value of a is greater than c value then
· Execute the statements of string as “A is greater than C”.
If(a>b)
{	printf(“A is greater than B”);
	   	if(a>c)
			printf(“A is greater than C”);
	    }
Example Program
//the nested if statements
Switch statement
Switch statement is used for complex programs when the number of alternatives increases. The switch statement tests the value of the given variable against the list of case values and when a match is found, a block of statements associated with that case is executed. 
Syntax
The general form of switch statement is
switch(expression)
{
case value-1: block-1; break;
case value-2: block-2; break;
…….
…….
default: default-block; break;
}
statement- x;
Example
index = marks / 10;
switch(index)
{
case 10: 
case 9:
case 8: grade = “Honours”; break;
case 7:
case 6: grade = “first division”; break;
case 5: grade = “second division”; break;
case 4: grade = “third division”; break;
default: grade = “first division”; break;
}
Example program
// switch case












LOOP CONTROL STATEMENTS
It is possible to execute a segment of a program repeatedly by introducing a counter and later testing it using the if statement. While this method is quite satisfactory for all practical purposes, we need to initialize and increment a counter and test its value at an appropriate place in the program for the completion of the loop.
	In looping, a sequence of statements is executed until some conditions for termination of the loop are satisfied. A program loop therefore consists of two segments, one known as the body of the loop and the other known as the control statements.
Depending on the position of the control statements in the loop, a control structure may be classified either as an entry-controlled loop or as the exit-controlled loop.
The basic format of the while statement is
1. The while statement
2. The do statement
3. The for statement
The while statement
The while is an entry–controlled loop statement. The test-condition is evaluated and if the condition is true, then the body of the loop is executed. After execution of the body, the test-condition is once again evaluated and if it is true, the body is executed once again. This process of repeated execution of the body continues until the test-condition finally becomes false and the control is transferred out of the loop.



Syntax
while(test condition)
{
body of the loop;
}
Example
sum = 0; n = 1;
while(n <= 10)
{ 	sum = sum + n* n;
n = n + 1;
}
printf(“sum = %d \n”,sum);
Example Program
// while statements

The do statement
	In while loop the body of the loop may not be executed at all if the condition is not satisfied at the very first attempt. Such situations can be handled with the help of the do statement.



Syntax
do
{
body of the loop
}
while(test condition);
Example
Since the test-condition is evaluated at the bottom of the loop, the do…..while construct provides an exit-controlled loop and therefore the body of the loop is always executed at least once.
-----------
do
{
printf(“Input a number\n”);
number = getnum();
}
while(number > 0);
-----------
Example program
// the do-while program


The for statement
The for loop is another entry-controlled loop that provides a more consist loop control structure. 
Syntax
The general form of the for loop is
for(initialization ; test-condition ; increment)
{
body of the loop
}
Example
Initialization of the control variables is done first. The value of the control variable is tested using the test-condition. If the condition is true, the body of the loop is executed; otherwise the loop is terminated and the execution continues with the statement that immediately follows the loop.
When the body of the loop is executed, the control is transferred back to the for statement after evaluating the last statement in the loop. Now, the control variable is either incremented or decremented as per the condition.
Eg 1)	 for(x = 0; x <= 9; x = x + 1)
     	{
printf)”%d”,x);
}
printf(“\n”);
The multiple arguments in the increment section are possible and separated by commas.
Eg 2) 	sum = 0;
for(i = 1; i < 20 && sum <100; ++i)
{
sum =sum + i;
printf(“%d %d \n”,sum);
}
UNCONDITIONAL STATEMENTS
THE GOTO STATEMENT
C supports the goto statement to branch unconditionally from one point of the program to another. The goto requires a label in order to identify the place where the branch is to be made. A label is any valid variable name and must be followed by a colon.
Syntax
The general from is
----------
label: statement;
-----------
goto label



Example
Goto sat;
Sun: printf(“Sunday”);
sat: printf(“Saturday”);
Goto sun;
Note: A label can be anywhere in the program, either before or after the goto label; 
Example Program
// the goto program
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