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Outline
• Why we use functions
• Writing and calling a function
• Header and body
• Function prototype
• Passing information to a function
• Returning values in the function name
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Introduction to Functions
• Library functions like pow, atan and 
sqrt used previously

• Statement to set x = yz3:
– x = y * pow( z, 3 );

– Note order of arguments important; the call 
pow( 3, z ) gives 3z

– Use #include <cmath> for this function
• You can write your own functions

– Why do we write functions?
– How do we write code to use functions?
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Why do we write functions?
• First use of functions was for code like 

mathematical function calculations
– Specialized calculation done repeatedly
– Want to write code only one time
– Want to be able to pass values of 

parameters to code and get value back
• As programs got more complex, 

breaking code into functions provided a 
way to organize complex code
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How do we write functions?
• C++ code is a collection of functions
• Each function, including main, has the 

same level of importance in writing code
– Complete code for each function before 

starting a new function
int main()
{ // body of main
}
int myFunction( …… )
{ // body of myFunction
}
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Using Functions
• User-defined functions are used in the 

same way as library functions
– Functions are used (“called”, “invoked”) by 

placing the name of the function at the 
correct location in the code

– The function name is usually followed by a 
list of variables or constants in parentheses 
whose values are passed to the function

– The result of the function is returned in the 
function name
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Operation of Functions
• Any function (the caller) can call another 

function by using the name of the 
function being called in an expression

• The statement calling the function 
sends information from the caller

• Execution control is transferred to the 
function being called

• The function being called returns control 
and (usually) results to the caller
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Operation of Functions
• The function being called uses the 

information it receives to do a set of 
calculations or procedures

• In the usual case, the function being 
called returns a result to the caller in the 
location of the function name

• Example: d = pow(b,2) – 4 * a * c; 
– calls the pow function with values of b and 2 
– and the result b2 is returned in function 

name, pow, for further use in an expression
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Writing and Using Functions
• Organize the program into individual 

functions that are called by main
– Simple example: main calls three 

functions: (1) input function, (2) calculation 
function and (3) output function

• Write code for each function (and main)
– Write function header to specify 

information received from calling function
– Write function body to calculate results and 

return them to “calling” function
• Write function calls that pass data and 

get results
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Writing and Using Functions II
• Library functions, such as pow(x, y) to 

compute xy, transfer information based 
on the order of the variables

• This is true for user-defined functions as 
well
– Information transferred from a list of 

variables in the calling function to a list of 
variables in the function called

– Correspondence based on order of 
variables in function header and statement 
calling the function
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Writing Functions
• The code in a function is works in the 

same way that the code you have 
prepared for a single main function

• All the conventional structures can be 
used

• What is new?
– The first line of the function, the function 

header, contains a declaration of the 
variables whose values are passed into the 
function when it is called
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Function Basics
• Each function has a header and a body

– Header specifies 
• Name of function
• Type of value returned by the function name
• List of variables in the function whose values 

are determined by the calling program
– Body gives code executed by the function

• Function prototypes at start of code 
provide information to compiler
– Same as header except a semicolon is 

added at the end
– Can omit variable names
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Function Basics II
• Example of header and body
double myPow ( double number, 
double power ) // header

{

// Body,in braces contains

// actual code for function

}

• Header declares data type for function 
value, function name, and variables 
whose values will be received from 
calling function
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Function Header
• Header has following syntax:

– <type> <name> ( <argument list> )
– <type> specifies the type of value 

returned by the function
– <name> is the name you choose for your 

function; this name is used to call the 
function from another function

– <argument list> specifies type and 
names of variables in function whose 
values come from the calling program

– There is no semicolon at the end of the 
function header
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Function Header II
• Example of function, myPow, a user-

defined function to replace pow
– Pass the number and the power to the 

function as type double
– Return the result as type double
– General header syntax from previous chart

<type> <name> ( <argument list> ) 
– double myPow ( double number, 
double power )
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Argument List
• Example on previous chart had two 

parameters in argument list
– <type> <name> ( <argument list> ) 
– double myPow ( double number, 
double power )

• Function will use number and power as 
type double variables

• Values for these variables set by other 
function that calls (uses) myPow
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Passing arguments
• Based on order of arguments in function 

header and in calling statement
• Recall the library pow function was 

called as pow(number, power)
– pow(3,4) = 34 but pow(4,3) = 43

– What is result of following code
double number = 3, power = 4;

cout << pow( power, number)

Result is 43; only the order counts!
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The return Statement
• We have used this statement in main as 
return EXIT_SUCCESS;

• The general syntax of this statement is 
return <value>;

• <value> may be a constant, a 
variable or an expression

• This is value returned to calling program 
in function name

• return always transfers control to 
calling function
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Organization of Function Code
double myPow( double number,

double power )

{

double result = exp( power *

log( number ) );

return result;

}

• Place following prototype at top of code
double myPow( double number,

double power );
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Alternative Function Code
double myPow( double number,

double power )

{

return exp( power *

log( number ) );

}

• Can use following prototype without 
variable names at top of code

double myPow( double, double );
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Exercise
• Write a statement that uses the function 

myPow(double number, double power) 
to compute z = x + yz3

z = x + y * myPow( z, 3 );

• Write the header for a type bool function 
named equal that whose first parameter 
is x, an int variable and whose second 
parameter, a, is type double
bool equal( int x, double a )
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Another Function Example

bool leap( int year )
{
if ( year % 4 != 0 )

return false;
else if ( year % 400 == 0 )

return true;
else if ( year % 100 == 0 )

return false;
else

return true;
}

Header

Body

Name

Type

Argu-
ment
List Multiple 

returns
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Yet Another Function Example
bool leap( int year )
{

return year % 4 == 0 &&
( year % 100 != 0 ||

year % 400 == 0 );
}

Header

Body
Name

Type
Argument List

• This function will have same behavior as 
one on previous chart

• User of function does not have to know its 
internal code, only its input and output
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Use of bool leap( int year )
bool leap ( int year );// prototype

int main()  // examples of use

{  cout << “Enter a year: “;

int y; cin >> y;

bool cond = leap( y );

if ( leap( y ) ) {…}

if ( leap( y ) && month == 2 ) {…}

return EXIT_SUCCESS

}

// leap and other functions go here
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Exercise
• Write a function that takes two type int

arguments and returns their difference
int diff( int a, int b)

{    return a – b; }

• Use this function to compute and print 
the difference 3 – 5

cout << diff( 3, 5 );

• Write the prototype
int diff( int a, int b);
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Exercise
• Write a function that takes two type 

double arguments and returns their 
quotient

• Use this function to compute 5/3
• Write the prototype
double div( double a, double b)

{    return a / b; }

//use:    cout << div( 5, 3 );

// prototype: double div(double a,

double b);



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


