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1.0 Title  
 
Working with Functions, References and Pointers in C++ 
 
2.0 Learning outcomes 
 
After completing this lab, students should be able: 

1. Understand how functions, references, and pointers work 
2. Learn how to implement all those technique in programming. 

 

3.0 Software 
 

1. Visual Studio C++/Any C++ Editor with Compiler 
2. Word Processing software 
 

4.0 Theory 
 

4.1 Functions 
A function is a group of statements that together perform a task. Every C++ program has at least one function, 
which is main(), and all the most trivial programs can define additional functions. 

You can divide up your code into separate functions. How you divide up your code among different functions 
is up to you, but logically the division usually is so each function performs a specific task. 

A function declaration tells the compiler about a function's name, return type, and parameters. A 
function definition provides the actual body of the function. 
The C++ standard library provides numerous built-in functions that your program can call. For example, 
function strcat() to concatenate two strings, function memcpy() to copy one memory location to another 
location and many more functions. 

A function is knows as with various names like a method or a sub-routine or a procedure etc. 

Defining a Function: 
The general form of a C++ function definition is as follows: 

return_type function_name( parameter list ) 
{ 
   body of the function 
} 

  

   



 

A C++ function definition consists of a function header and a function body. Here are all the parts of a function: 

• Return Type: A function may return a value. The return_type is the data type of the value the function returns. 
Some functions perform the desired operations without returning a value. In this case, the return_type is the 
keyword void. 

• Function Name: This is the actual name of the function. The function name and the parameter list together 
constitute the function signature. 

• Parameters: A parameter is like a placeholder. When a function is invoked, you pass a value to the parameter. 
This value is referred to as actual parameter or argument. The parameter list refers to the type, order, and 
number of the parameters of a function. Parameters are optional; that is, a function may contain no 
parameters. 

• Function Body: The function body contains a collection of statements that define what the function does. 

 
Example: 
Following is the source code for a function called max(). This function takes two parameters num1 and num2 
and returns the maximum between the two: 
// function returning the max between two numbers 
  
int max(int num1, int num2)  
{ 
   // local variable declaration 
   int result; 
  
   if (num1 > num2) 
      result = num1; 
   else 
      result = num2; 
  
   return result;  
} 

Function Declarations: 
A function declaration tells the compiler about a function name and how to call the function. The actual body 
of the function can be defined separately. 

A function declaration has the following parts: 

return_type function_name( parameter list ); 

For the above defined function max(), following is the function declaration: 

int max(int num1, int num2); 

  

   



Parameter names are not important in function declaration only their type is required, so following is also valid 
declaration: 

int max(int, int); 

Function declaration is required when you define a function in one source file and you call that function in 
another file. In such case, you should declare the function at the top of the file calling the function. 

Calling a Function: 
While creating a C++ function, you give a definition of what the function has to do. To use a function, you will 
have to call or invoke that function. 

When a program calls a function, program control is transferred to the called function. A called function 
performs defined task and when its return statement is executed or when its function-ending closing brace is 
reached, it returns program control back to the main program. 

To call a function, you simply need to pass the required parameters along with function name, and if function 
returns a value, then you can store returned value.  

 

For example: 

#include <iostream> 
using namespace std; 
  
// function declaration 
int max(int num1, int num2); 
  
int main () 
{ 
   // local variable declaration: 
   int a = 100; 
   int b = 200; 
   int ret; 
  
   // calling a function to get max value. 
   ret = max(a, b); 
  
   cout << "Max value is : " << ret << endl; 
  
   return 0; 
} 
  
// function returning the max between two numbers 
int max(int num1, int num2)  
{ 
   // local variable declaration 
   int result; 
  
   if (num1 > num2) 
      result = num1; 
   else 
      result = num2; 
  
   return result;  
} 

  

   



I kept max() function along with main() function and compiled the source code. While running final executable, 
it would produce the following result: 

Max value is : 200 

Function Arguments: 
If a function is to use arguments, it must declare variables that accept the values of the arguments. These 
variables are called the formal parameters of the function. 

The formal parameters behave like other local variables inside the function and are created upon entry into 
the function and destroyed upon exit. 

While calling a function, there are two ways that arguments can be passed to a function: 

Call Type Description 

Call by value 

This method copies the actual value of an argument into the formal 
parameter of the function. In this case, changes made to the parameter 
inside the function have no effect on the argument. 

Call by pointer 

This method copies the address of an argument into the formal 
parameter. Inside the function, the address is used to access the actual 
argument used in the call. This means that changes made to the 
parameter affect the argument. 

Call by reference 

This method copies the reference of an argument into the formal 
parameter. Inside the function, the reference is used to access the 
actual argument used in the call. This means that changes made to the 
parameter affect the argument. 

By default, C++ uses call by value to pass arguments. In general, this means that code within a function 
cannot alter the arguments used to call the function and above mentioned example while calling max() function 
used the same method. 

  

   

http://www.tutorialspoint.com/cplusplus/cpp_function_call_by_value.htm
http://www.tutorialspoint.com/cplusplus/cpp_function_call_by_pointer.htm
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Default Values for Parameters: 
When you define a function, you can specify a default value for each of the last parameters. This value will be 
used if the corresponding argument is left blank when calling to the function. 

This is done by using the assignment operator and assigning values for the arguments in the function 
definition. If a value for that parameter is not passed when the function is called, the default given value is 
used, but if a value is specified, this default value is ignored and the passed value is used instead. Consider 
the following example: 

#include <iostream> 
using namespace std; 
  
int sum(int a, int b=20) 
{ 
  int result; 
 
  result = a + b; 
   
  return (result); 
} 
 
int main () 
{ 
   // local variable declaration: 
   int a = 100; 
   int b = 200; 
   int result; 
  
   // calling a function to add the values. 
   result = sum(a, b); 
   cout << "Total value is :" << result << endl; 
 
   // calling a function again as follows. 
   result = sum(a); 
   cout << "Total value is :" << result << endl; 
  
   return 0; 
} 

 

When the above code is compiled and executed, it produces the following result: 

Total value is :300 
Total value is :120 

 

  

   



4.2 References 
A reference variable is an alias, that is, another name for an already existing variable. Once a reference is 
initialized with a variable, either the variable name or the reference name may be used to refer to the variable. 

C++ References vs Pointers: 
References are often confused with pointers but three major differences between references and pointers are: 

• You cannot have NULL references. You must always be able to assume that a reference is connected to a 
legitimate piece of storage. 

• Once a reference is initialized to an object, it cannot be changed to refer to another object. Pointers can be 
pointed to another object at any time. 

• A reference must be initialized when it is created. Pointers can be initialized at any time. 

Creating References in C++: 
Think of a variable name as a label attached to the variable's location in memory. You can then think of a 
reference as a second label attached to that memory location. Therefore, you can access the contents of the 
variable through either the original variable name or the reference. For example, suppose we have the 
following example: 

int    i = 17; 

We can declare reference variables for i as follows. 

int&    r = i; 

Read the & in these declarations as reference. Thus, read the first declaration as "r is an integer reference 
initialized to i" and read the second declaration as "s is a double reference initialized to d.". Following example 
makes use of references on int and double: 
#include <iostream> 
  
using namespace std; 
  
int main () 
{ 
   // declare simple variables 
   int    i; 
   double d; 
  
   // declare reference variables 
   int&    r = i; 
   double& s = d; 
    
   i = 5; 
   cout << "Value of i : " << i << endl; 
   cout << "Value of i reference : " << r  << endl; 
  
   d = 11.7; 
   cout << "Value of d : " << d << endl; 
   cout << "Value of d reference : " << s  << endl; 
    
   return 0; 
} 

   



When the above code is compiled together and executed, it produces the following result: 

Value of i : 5 
Value of i reference : 5 
Value of d : 11.7 
Value of d reference : 11.7 

References are usually used for function argument lists and function return values. So following are two 
important subjects related to C++ references which should be clear to a C++ programmer: 

Concept Description 

References as parameters 

C++ supports passing references as function parameter 
more safely than parameters. 

Reference as return value 

You can return reference from a C++ function like a any 
other data type can be returned. 

 
  

   

http://www.tutorialspoint.com/cplusplus/passing_parameters_by_references.htm
http://www.tutorialspoint.com/cplusplus/returning_values_by_reference.htm


4.3 Pointers 
C++ pointers are easy and fun to learn. Some C++ tasks are performed more easily with pointers, and other 
C++ tasks, such as dynamic memory allocation, cannot be performed without them. 

As you know every variable is a memory location and every memory location has its address defined which 
can be accessed using ampersand (&) operator which denotes an address in memory. Consider the following 
which will print the address of the variables defined: 

#include <iostream> 
 
using namespace std; 
 
int main () 
{ 
   int  var1; 
   char var2[10]; 
 
   cout << "Address of var1 variable: "; 
   cout << &var1 << endl; 
 
   cout << "Address of var2 variable: "; 
   cout << &var2 << endl; 
 
   return 0; 
} 

When the above code is compiled and executed, it produces result something as follows: 

Address of var1 variable: 0xbfebd5c0 
Address of var2 variable: 0xbfebd5b6 

What Are Pointers? 
A pointer is a variable whose value is the address of another variable. Like any variable or constant, you must 
declare a pointer before you can work with it. The general form of a pointer variable declaration is: 
type *var-name; 

Here, type is the pointer's base type; it must be a valid C++ type and var-name is the name of the pointer 
variable. The asterisk you used to declare a pointer is the same asterisk that you use for multiplication. 
However, in this statement the asterisk is being used to designate a variable as a pointer. Following are the 
valid pointer declaration: 
int    *ip;    // pointer to an integer 
double *dp;    // pointer to a double 
float  *fp;    // pointer to a float 
char   *ch     // pointer to character 

The actual data type of the value of all pointers, whether integer, float, character, or otherwise, is the same, a 
long hexadecimal number that represents a memory address. The only difference between pointers of different 
data types is the data type of the variable or constant that the pointer points to. 

  

   



Using Pointers in C++: 
There are few important operations, which we will do with the pointers very frequently. (a) we define a pointer 
variables (b) assign the address of a variable to a pointer and (c) finally access the value at the address 
available in the pointer variable. This is done by using unary operator * that returns the value of the variable 
located at the address specified by its operand. Following example makes use of these operations: 
#include <iostream> 
 
using namespace std; 
 
int main () 
{ 
   int  var = 20;   // actual variable declaration. 
   int  *ip;        // pointer variable  
 
   ip = &var;       // store address of var in pointer variable 
 
   cout << "Value of var variable: "; 
   cout << var << endl; 
 
   // print the address stored in ip pointer variable 
   cout << "Address stored in ip variable: "; 
   cout << ip << endl; 
 
   // access the value at the address available in pointer 
   cout << "Value of *ip variable: "; 
   cout << *ip << endl; 
 
   return 0; 
} 

When the above code is compiled and executed, it produces result something as follows: 

Value of var variable: 20 
Address stored in ip variable: 0xbfc601ac 
Value of *ip variable: 20 

  

   



C++ Pointers in Detail: 
Pointers have many but easy concepts and they are very important to C++ programming. There are following 
few important pointer concepts which should be clear to a C++ programmer: 

Concept Description 

C++ Null Pointers 

C++ supports null pointer, which is a constant with a value of 
zero defined in several standard libraries. 

C++ pointer arithmetic 

There are four arithmetic operators that can be used on 
pointers: ++, --, +, - 

C++ pointers vs arrays 

There is a close relationship between pointers and arrays. 
Let us check how? 

C++ array of pointers You can define arrays to hold a number of pointers. 

C++ pointer to pointer C++ allows you to have pointer on a pointer and so on. 

Passing pointers to functions 

Passing an argument by reference or by address both enable 
the passed argument to be changed in the calling function by 
the called function. 

Return pointer from functions 

C++ allows a function to return a pointer to local variable, 
static variable and dynamically allocated memory as well. 
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5.0 Procedures – Simple Game using Functions, References and 
Pointers 
 
1. You are about to think and implement a simple game that involves Functions, 

References and Pointers 
2. The criteria for that games must include IMPORTANT stuff below: 

a. Input and Output system 
b. Scoring system 
c. An instruction how to play that game 

i. Example: void getthedata (int *getstuff, char test) 
d. Involving at least IF statements and FOR loops 
e. Menu system 
f. At least FIVE (5) Functions 
g. User can always play again the game. 

3. Hint: Tic Tac Toe Game, Mad Lib Game 
 
 

  

   



6.0 Discussion/Questions/Reports/Exercises 
 
Based on the procedures in Section 5.0, write the code with your C++ Editor (Visual C++) 
and get an output. 
 
Send all the answers on section 5.0 to my email address. 

a. Put a front cover (any – as long containing your team members name, 
matric ID, and email addresses) 

b. Send through email at h.a.sulaiman@ieee.org (ONLY TO THIS EMAIL) under 
a Subject: [BITE 1513 Game Programming] – Lab Module 6. 

c. Deadline is before 21th November 2014 (Friday) at 10.00 am 
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