PROGRAMMING I (CS 200-01)

TOPIC 5

FUNCTIONS

FUNCTIONS

What it is

· a named collection of statements that perform a specific task

· a “subprogram”, or “subroutine” that allows a larger program to be divided into smaller, more manageable blocks

· helps avoid errors

· facilitates updates in program

· e.g. a change in one place vs. multiple changes throughout the program

· simplifies a complex program

· a “tool”

· can be written once, and used repeatedly throughout the program

· examples

· books divided into chapters

· activities involved in driving a car

Writing a Function – Components of a Function Definition
Name:
You should give functions descriptive names. In general, the same rules that apply to variable names also apply to function names. Note, as a matter of style, the first letter of a function name is often capitalized.

Return Type:
A function can send a value to the part of the program that activated it. The return type is the data type of the value that is sent from the function.

Parameter list:
The program can send information into a function. The parameter list is a list of variables that hold the values being passed to the function.

Body:
The body of a function is the statement(s) that perform the function’s operation. They are enclosed in a set of braces.

Sample:


int SumValues (int number1, int number2)
//function header


{



int sum = 0;



//begins function body



sum = number1 + number2;



return (sum);



//value returned to the caller


}

Function Prototypes

Like variables, before a function can be used (called), it must be declared.

Function Prototype

· the declaration statement for a function

· identifies the type of value that will be returned (if any)

· identifies the data type and order of the values that will be sent into the function

sample:



int SumValues (int,  int)


//omits variable names

alternate version:



int SumValues (int number1, int number2)
//includes variable names

placement:

· above main, following preprocessor directives and constant declarations

Using (Calling) a Function

Requirements

· the name of the function must be used

· any data passed to the function be enclosed within the parentheses following the function name using the same order and type as declared in the function prototype
· if used at the end of a statement, function call terminates with semicolon

Function Definitions and Function Prototypes

Preconditions and Postconditions

Terminology

actual arguments/actual parameters

argument

calling function

called function

formal arguments

formal parameters

function body

function definition

function header

function overloading

function prototype

parameter

pass by value

pass by reference

function stub

CREATING AND USING FUNCTIONS

First Step in Writing a Function - Function Stub
· allows a step-by-step approach to writing and testing each function

· the beginning of a final function that serves as a placeholder until the function is completed

How to use them

· write header and prototype that accepts the proper number and types of arguments

· initially, function will return values of the proper form for the function call

for example:

· write header and prototype 

· at first, stub will display:

· a message that it has been entered successfully

· the values it received

· incrementally refine the function until it is complete

Returning Values - Pass by Value
compare


void [void findMax ( )] vs. value-returning function [int findMax( )]

Function steps

· function receives value(s)

· function stores and manipulates the passed value(s)

· function directly returns at most one single value

When a function is called by value, it may process the data sent to it in any fashion desired, and directly return at most one, and only one, value to the calling function.

A function returning a value must specify, in its header line, the data type of the value that will be returned.

Failure to exactly match the return value with the function's declared data type may not result in an error when your program is compiled. However,  it may lead to undesired results since the return value is always converted to the data type declared in the function declaration

To use a returned value we must either

· provide a variable in which to store the value, or

· use the value directly in an expression.

storing:

maxValue = FindMax (firstNum, secondNum);

expression:
cout << FindMax (firstNum, secondNum);

Variable Scope within functions
· the section of the program where the variable is valid, or "known"

local scope

· variables declared within a function

· have meaning only when used in expressions or statements inside the function that declared them
· the same variable name can be declared and used in more than one function

· therefore, functions may be written as independent entities that can use any variable or parameter name without concern that other functions may also be using the same name

Returning Values - Pass by Reference
· Gives a function direct access to the variable(s) being sent into the function
· Allows a function to use and change the value of the variable(s) sent into it (note: after the function call, the original values sent into the function will now be changed to reflect the values set from within the function

Pass by Reference

· Function receives the memory address of the variable passed to the function.

· The function has the capability of altering the value of the variable, resulting in a new value in the sent variable following the function call.


pass by value:

Swap (firstValue, secondValue);


pass by reference:
Swap (firstValue&, secondValue&);

Arrays as Function Arguments

individual array elements passed like other variables studied so far

· includes index location

· FindMaxValue (grade[2], grade[5] );

· complete array

· similar to pass by reference

· FindMaxValue ( grade );
//note: no index

· function header and prototype must indicate that an array will be sent to the function. Note: size of array is absent in prototype and header. Note: prototype may list only data types, without variable names).

//Sample Program #1 - uses no functions

//Compare with Sample Program #2 to see difference in code redundancy

//program will use three arrays to store test scores

//program will load each array by prompting user to enter appropriate values

//program will display values stored in each array

#include<iostream.h>

const int SIZE_1 = 3;

const int SIZE_2 = 4;

const int SIZE_3 = 5;

int main()

{


int programming_1[SIZE_1];      //this course had 3 tests


int data_structures[SIZE_3];    //this course had 5 tests


int operating_systems[SIZE_2];  //this course had 4 tests


int i;


cout << "Please enter the " << SIZE_1 << " test scores for Programming I: " << endl;


for(i = 0; i < SIZE_1; i++)


{



cout << "enter score " << (i + 1) << ": ";



cin >>  programming_1[i];



cout << endl;


}

   
cout << "Please enter the " << SIZE_3 << " test scores for data_structures: " << endl;


for(i = 0; i < SIZE_3; i++)


{



cout << "enter score " << (i + 1) << ": ";



cin >>  data_structures[i];



cout << endl;


}


cout << "Please enter the " << SIZE_2 << " test scores for operating_systems: " << endl;


for(i = 0; i < SIZE_2; i++)


{



cout << "enter score " << (i + 1) << ": ";



cin >>  operating_systems[i];



cout << endl;


}


cout << "\nThe test scores entered for Programming I are: " << endl;

  
 for(i = 0; i < SIZE_1; i++)


{



cout << "Score " << (i + 1) << ": " << programming_1[i] << endl;


}


cout << "\nThe test scores entered for data_structures are: " << endl;


for(i = 0; i < SIZE_3; i++)


{



cout << "Score " << (i + 1) << ": " << data_structures[i] << endl;


}


cout << "\nThe test scores entered for operating_systems are: " << endl;


for(i = 0; i < SIZE_2; i++)


{



cout << "Score " << (i + 1) << ": " << operating_systems[i] << endl;


}


return(0);

}

//Sample Program #2 - uses functions

//Compare with Sample Program #1 to see difference in code redundancy

//program will use three arrays to store test scores

//program will load each array by prompting user to enter appropriate values

//program will display values stored in each array

#include<iostream.h>

const int SIZE_1 = 3;

const int SIZE_2 = 4;

const int SIZE_3 = 5;

void LoadArray(int array[], int size);

void DisplayArray(int array[], int size);

int main()

{


int programming_1[SIZE_1];      //this course had 3 tests


int data_structures[SIZE_3];    
//this course had 5 tests


int operating_systems[SIZE_2];  //this course had 4 tests


cout << "Please enter the " << SIZE_1 << " test scores for Programming I: " << endl;


LoadArray(programming_1, SIZE_1);

   
cout << "Please enter the " << SIZE_3 << " test scores for Data Structures: " << endl;


LoadArray(data_structures, SIZE_3);


cout << "Please enter the " << SIZE_2 << " test scores for Operating Systems: " << endl;


LoadArray(operating_systems, SIZE_2);


cout << "\nThe test scores entered for Programming I are: " << endl;


DisplayArray(programming_1, SIZE_1);


cout << "\nThe test scores entered for Data Structures are: " << endl;


DisplayArray(data_structures, SIZE_3);


cout << "\nThe test scores entered for Operating Systems are: " << endl;


DisplayArray(operating_systems, SIZE_2);


return(0);

}

//***********************LoadArray**************************************

void LoadArray(int array[], int size)

{


//function receives array and size of array


//function prompts user to enter array values


int i;


for(i = 0; i < size; i++)


{



cout << "enter score " << (i + 1) << ": ";



cin >>  array[i];



cout << endl;


}


return;

}

//***********************DisplayArray***********************************

void DisplayArray(int array[], int size)

{


//function receives array and size of array


//function displays elements stored in array


int i;


for(i = 0; i < size; i++)


{



cout << "score " << (i + 1) << ": " << array[i] << endl;


}


return;

}
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