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Chapter 6: Functions and Scope 
 

1. C++ Functions 

 

A function can be thought of as a user-defined operation. It is represented by a name rather than an 

operator. The operands of a function, referred to as its "arguments", are specified by a comma-separated 

"argument list" enclosed in parentheses.  

 

The result of the function’s operation is referred to as its "return type". A function that does not yield a 

value has a return type of "void".   

 

The actual actions a function performs are specified in the "body" of the function. The function body is 

enclosed in braces { ... }. 

 

A C++ function has the following structure: 

 

 return-type name( argument-list ) 

 { 

  function-body 

 } 

 

The first line of the function’s definition, i.e. return-type name( argument-list ) , is called the “function 

prototype”. 

 

Consider the following examples: 

 

a) Example 1:  Function gcd 

 
int  gcd (int v1, int v2) 

{  

// return the greatest common denominator 

int  temp; 

while ( v2 != 0 )  

{ 

temp = v2; 

v2 = v1 % v2; 

v1 = temp; 

} 

return v1; 

} 

 

 



 

© Barry Dwolatzky, 2004                                                                                                              Page 2 of 6 

 

 

 

b) Example 2: Function encode 
 

 
char encode(char ch, int offset) 

{ 

// adds offset value to a given charater 

char  newChar; 

 

newChar = ch + offset; 

return newChar; 

} 

 

c)  Example 3: Function greet 

 
void greet( ) 

{ 

cout << "Hello user"; 

} 

 

The following program shows how a function can be used: 

 
#include <iostream> 

using namespace std; 

 

int  gcd (int v1, int v2) 

{  

// return the greatest common denominator 

int  temp; 

while ( v2 != 0 )  

{ 

temp = v2; 

v2 = v1 % v2; 

v1 = temp; 

} 

return v1; 

} 

 

 
int main( ) 

{ 

int   num1, num2; 

int answer; 

 

cout << "Input two integers: "; 

cin >> num1 >> num2; 

 

answer = gcd(num1,num2); 

 

cout << "gcd: " << answer << endl; 

 

return 0; 

} 
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2. Variable   Scope 

 
Consider the following program: 

 
#include <iostream> 

using namespace std; 

 

int main( ) 

  { 

    int a, b; 

    cout << "Input two integers: "; 

cin >> a >> b; 

if ( a > b) 

{ 

int  i = 5; 

cout << a*i; 

}; 

 

i++; 

return 0; 

} 

 

When we try to compile this there is an error.  The compiler tells us that in the line "i++", the symbol "i" is 

"undefined". Why is this so? 

 

 

Within a C++ program each variable is defined only within a certain part of the program. We call this part 

the "scope" of the variable. The "scope" of a variable starts at the declaration point and ends at the end of 

the block containing the declaration.  The braces { ... } mark a block. In the above program, variable "i" is 

declared within the block following the if statement. Its scope therefore ends at the end of this block, i.e. at 

the closing brace "}" before the line "i++". Variable "i" is therefore undefined in the line "i++". 

 

Now consider the following: 

 
#include <iostream> 

using namespace std; 

 
int max(int a, int b) 

    { 

if (a > b) 

return a; 

else 

return b; 

} 

 

int  main( ) 

{ 

int  i , j; 

cout << "Input two integers: "; 

cin >> i >> j; 

cout <<  max(i,j) << " is the larger.\n" 

   

return 0; 

} 

 

The scope of i and j is "main".  The scope of a and b is "max". 
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Now consider the program: 

 
#include <iostream> 

using namespace std; 

 

char  name[10]; 

void test( ) 

{ 

cout << name; 

 

} 

int  main() 

{ 

cout << "Input a name: "; 

cin >> name; 

test(); 

 

return 0; 

} 

 

 

The variable "name" is said to have "file" scope or "global" scope. This is because it is declared outside of 

any program blocks. 

 

What if we had defined this program in a slightly different way, as follows: 

 

 
#include <iostream> 

using namespace std; 

 

void test( ) 

{ 

cout << name; 

} 

 

int  main() 

{ 

char  name[10]; 

cout << "Input a name: "; 

cin >> name; 

test(); 

 

return 0; 

} 

 

 

There would be an error when we compiled the program. The scope of variable "name" is now only within 

main, which means that within the function test, variable "name" is undefined. 
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3. Parameter Passing by Value and by Reference 

 
Suppose that you are writing a program to solve the equation ax

2
 + bx + c = 0. You decide to use a function 

called "getCoefficients" in which you place all of the communication with the user.  The program might 

look (in part) as follows:  

 
#include <iostream> 

using namespace std; 

 

void getCoefficients(float coef1, float coef2, float coef3) 

{ 

cout << "Input 3 coefficients : "; 

cin >> coef1 >> coef2 >> coef3; 

} 

 

int main() 

{ 

float a=0.0, b=0.0, c=0.0; 

getCoefficients( a, b, c); 

 

/*  rest of program follows 

........ 

........ 

*/ 

 

return 0; 

} 

 

If you compiled and tested this program you might be surprised to see that it doesn't work as expected! The 

variables "a" , "b" and "c", matched in the functions argument list to variables "coef1", "coef2" and "coef3", 

will not acquire values input by the user inside the function.  The values of a, b and c remain, in fact, at 

their initial values of 0.0.  This is because in C++ the arguments of a function are "passed by value". What 

does this mean? 

 

Within the computer's memory "a", "b" and "c" are each assigned an area by the compiler. In the above 

example a value of 0.0 is placed in these memory locations. The variables "coef1", "coef2" and "coef3" are 

assigned different areas in memory. "Passing by value" means that when the arguments "a", "b" and "c" are 

passed from main to the function "getCoefficients", the values of the arguments are matched. "coef1", 

"coef2" and "coef3" all acquire an initial value of 0.0. When arguments are passed by value to a function, 

there is no way of changing the values of the variables in main from within the function. 

 

To get the above program to work we would have to pass arguments to the function "by reference". When 

we "pass by reference" the compiler is told to use the same memory locations to store "a" and "coef1", "b" 

and "coef2", and "c" and "coef3". Any change the function makes to the values stored at these shared 

memory locations will be seen in main. When an argument is to be passed by reference the argument in the 

function must include an "&". The function "getCoefficients" should be written as: 

 
void getCoefficients(float& coef1, float& coef2, float& coef3) 

{ 

cout << "Input 3 coefficients : "; 

cin >> coef1 >> coef2 >> coef3; 

} 

 

 

 

 



 

© Barry Dwolatzky, 2004                                                                                                              Page 6 of 6 

 

The following program is another example: 

 
#include <iostream> 

using namespace std; 

 

void triple(int a) 

{ 

a = a*3; 

cout << "Inside triple value is " << a << endl; 

} 

 

int  main() 

{ 

int b = 3; 

cout << "Before triple value is " << b << endl; 

triple(b); 

cout << "After triple value is  " << b << endl; 

return 0; 

} 

 

The output of this program is as follows: 

 

Before triple value is 3 

Inside triple value is 9 

After triple value is 3 

 

This might be what the programmer intended to happen, but what if the intention was to use the function 

"triple" to change the value of its argument from 3 to 9? We use a "pass by reference" and define triple as: 

 
void triple(int& a)  


