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The if-Statement 

The if-statement is used to implement a decision. This allows you to control if a program enters a 
section of code or not based on whether a given condition is true. The if-statement has two parts: 
a test and a body. The body can consist of a single statement: 

if (area  <  0) 
   cout << “Error: Negative area.” << endl; 

 
This error message is displayed only when the area is negative (that is, < 0). In many instances, 
the body may consist of multiple statements: 
 

if (area  <  0) 
{ 
     cout << “Error: Negative area.” << endl; 
     return 1; 
} 

 
If the area is negative, then all statements inside the braces are executed: 1) the error message is 
printed; and 2) an error code is returned. The following program illustrates these concepts. 
 
#include <iostream> 
#include <string> 
#include <cmath> 
 
using namespace std; 
 
int main() 
{ 
     double area; 
     
     cout << “Please enter an area of a square: ” << endl; 
     cin >> area; 
     
     if (area < 0) 
     { 
            cout << “Error: Negative area.” << endl; 



            return 1; 
      } 
     /* Now we know for sure that area is >= 0 */ 
     
     double side = sqrt(area); 
     cout << “The length of the side of the square is: ” << side << endl; 
     
     return 0; 
} 
 
The general syntax for the if-statement is: 
 

if (condition) 
      statement; 

 
if (condition) 
{ 
       Statement1; 
       Statement2; 
       …. 
       Statementn; 
} 

 
 

The if-else Statement 

Sometimes when the condition is false, we may want to specify some other code to be executed. 
Consider the following code: 

if ( area >=  0) 
      cout << “The side length is: ” << sqrt(area) << endl; 
else 
      cout << “Error: Area Negative.” << endl; 

 
The above statement covers both options. When area is greater than or equal to zero, the 
sqrt(area) is computed and printed. On the other hand, when area is strictly less than zero the 
else option is executed and an error message is displayed.  
 
Next, we rewrite our first program using an if-else statement:  
 
 
 
 



 
#include <iostream> 
#include <cmath> 
using namespace std; 
 
int main() 
{ 
     double area; 
     cout << “Please enter an area of a square: ” << endl; 
     cin >> area; 
      
    if (area >= 0) 

cout << “The side length is: ” << sqrt(area) << endl; 
    else 
    { 
           cout << “Error: Negative area.” << endl; 
            return 1; 
    } 
     
    return 0; 
} 
 
Relational Operators 
 
The if-statement and if-else statement perform a test. In many instances, these tests compare 
two values (numbers or strings).  C++ has the following operators: 
 

C++ Description  Example 
> Greater than 5 > 4   (true) 

5 > 7 (false) 
>= Greater than or equal to 5 >= 4 (true) 

5 >= 5 (true) 
< Less than 4 < 5 (true) 
<=  Less than or equal to 4<= 5 (true) 
== Equal 4==4 (true) 

4 == 5 (false) 
!= Not equal  4 != 4 (false) 

 4!= 5 (true) 
 
You can compare numbers as well as strings. Recall that letter case matters in C++. For example, 
“Harry” and “HARRY” are not the same string, and thus, they are not equal.  
 
If you compare strings using <, <=, >, >=, they are compared in the dictionary order. As such, 
the test 



 
string name1 = “Harry”; 
string name2 = “Brittany”; 
if (name1 < name2) …. 
 

fails because in the dictionary Brittany comes before Harry. Actually, the dictionary ordering 
used by C++ is a bit more complex. C++, being case-sensitive, sorts characters by listing 
numbers first, then uppercase characters, then lowercase characters. For example, 1 comes before 
B, which comes before a. 
 
When comparing two strings, corresponding letters are compared until one of the strings end or 
the first difference is encountered. If one of the strings ends, the longer string is consider the later 
ones. If a character mismatch is found, compare the two characters to determine which string 
comes later in the dictionary. Examples: “car” comes before “cargo” and “cargo” comes before 
“catnip”. This process is called lexicographic comparison.  
 
Finally, the Boolean operators (AND, OR, and NOT) can be used to create more complex test 
conditions. The truth values of these Boolean operators were introduced in CS101. 


