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Outline

» Review Introduction to Functions

— Header and body

— Function prototype

— Passing information to a function

— Returning values in the function name

void functions with no return value

+ Use pass-by-reference to change
variables passed from the calling
program to the function
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Review Function Introduction

Review Parts of a Function

» A C++ program is a collection of
functions
— Each function is written as a unit

— Complete code for one function before
starting to write a new one

— Execution starts in main function
» Upon calls to a function, information and
control is transferred to the function

* Value returned in function name
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» Function header is first line of function
— Gives type of function, name of function
and argument list
* Name is used to “call” function
« Argument list specifies variables whose values
are defined by the unit that calls the function
» Function body, enclosed in braces { },
gives function code

* Prototype is header with a semicolon
that appears before main function
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Function Example

Information Transfer

d

oub1e myPow( doub1e number
i double power )

o

double result = exp( power

1
E return result;

_______________________________

* Place following prototvpe at top of code
double mypPow( double,
double );
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Tog( number ) );

* Function header has argument list

+ Variables in that list (called dummy
parameters or dummy arguments) are
determined by call to function

+ Call to function has actual arguments or
actual parameters in same order that
dummy arguments appear

— Order is all that matters in transferring
information to a function

California State Uniyersity 6

Northridge




Passing Parameters to Functions

The return Statement
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* 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

e return always transfers control to
calling function
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Exercise

+ A function and that has two type int
arguments and returns the larger of the
two; write its code and prototype

int Targer( int a, int b)
{ if Ca>b)
return a;
else
return b;

3

California State Uniyersity 8

Northridge

Exercise Continued

* Prototype for the function is

int Targer ( int a, int b) or
int Targer ( int, int )

* How would you use the larger function

to return the larger of two variables x
and y in a new variable z?

intz =larger(x,y)

* Does the order of x and y matter?
— Not for this function: max(x,y) = max(y,x)
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void functions

» The type void used for functions that do
not return a value
+ Example: error message function

— Receives a numerical code from the calling
program

— Prints the correct error message for the
given error code

— Does not have to return any information to
the calling program
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Error Message Function

void printError( int code )
{
if ( code == 1)
cout << “Type one error\n”;
else if ( code == 2 )
cout << “Error two is ..
else if ( code == 2 )
cout << “Third error message ..
else if // additional code

} // no return needed here
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Using void Functions

+ Simply put function name and
argument(s) as one statement in code

« Since void functions do not return a
value they cannot be used in an
expression or have their value assigned
to a variable

* Example

int errCode = 6;
if ( error )
printeError( errcCode );
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The return Statement

* The return statement returns control
and a value to the calling program
— Functions, other than void functions use
the syntax return <value>to return a
value to the calling function in the function
name
— Void functions may have a simple return
statement without a value to return control
to the calling program at some point before
the end of the function
» Functions may have more than one
return statement
- return transfers control immediately
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Multiple Return Example

e if ( year % 400 == 0 )
return true;
Argu- else if ( year % 100 == 0 )

return false;
List else Multiple @dy
return true; returns
} —
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Another Function Example

Argument List .
bool leap( int year Header

urn year % 4 == 0 &&
( year % 100 != 0 || Body

year % 400 == 0 );
3

—_—

 This function will have same behavior as
one on previous chart

« User of function does not have to know its
internal code, only its argument list and

«meaning of the answer returned
Northridge

Empty Argument List

+ If a function does not need any values
from the calling program an empty set
of parentheses is required

» Example is function with several output
statements to describe purpose of code
void describecode()
{
cout << “This code ....
cout << “sStill more output
// No return needed for type void
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Kinetic Energy Function

» Write a function that takes two type
double parameters, mass and velocity
and computes kinetic energy = mV?2/2

({joub1e KE(C double m, double Vv )

return m * v * v / 2;

 Possible calls to this function
totalE = KEC 4, 3 ) + PE;
* What is result of this call
result = 50 + KEC 5, 2 );

Rimijuima 50 +5722/2=60 "

Kinetic Energy Function Il

double KE( double m, double Vv )
{

}
» What is output from these calls?
double mass = 5, velocity = 2, PE =
cout << KE( velocity, mass );25
double e = PE + KE( 2*pow( velocity,

2), velocity);
double total = KE( mass * velocity,
e =0+ KE(2*22,2) = KE(8,2)=8*2%/2 = 16 mass );

return m * v * v / 2;

California State Uniyersity; - * - —_ * —_
N()rtl!llridg‘e'mtal = KE(5*2,5) = KE(10,5)=10%52%/2 = 1258
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Passing Information to Functions
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» Parameters in function header: formal
parameters or dummy parameters (also
called formal or dummy arguments)

+ Values sent to function by calling
program: actual parameters or actual
arguments

» Pass by value is default process: when
a function is called a copy of the value
of the argument is passed to the
function
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More on Information to Functions

* In pass-by-value, the values of the
actual arguments in the calling program
are not changed

» The alternative to pass by value is pass
by reference
— The memory address of the actual
parameter is passed to the function
— Changes to the dummy parameter in the
function change the actual parameter in
the calling program
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Pass-by-Value Example

//calling program
double x = 8, y = 2;
cout << “fake = “ << fake( x, y );

cout << X = <K X < 7, ¥y =
<< y; // what is printed?
//function fake =60 x =8 y =2

double fake( double x, double y )
{

x +=10; y *= x; return 3 * y;
} X =8+ 10 = 18

clomagwetuesy Y = 2 % 18 = 20
Northridge return 3 * 20 = 60

21

Pass-by-value Operation

* The code on the previous chart does
not change the x and y values in the
calling program

* Only values of x and y from the calling
program are passed to the function

* Functions cannot changed values of
variables that are passed by value

* How do we use pass by reference to
change the values of parameters
passed into a function?
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Pass-by-reference

» To use pass by reference place an
ampersand (&) between the type and
the parameter name in the function
header: int f1( int& x, int& y )
— Not a preferred programming style
— Used only when we have to change more

than one parameter (e.g., input routine,
vector components, efc.)

— Exercise seven uses an input function
which must have pass by reference
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Pass-by-reference |l

» Default is pass-by-value where changes
to parameters do not affect variables in
the calling program

double fakel ( int x, double y )

{ X++; y += x; return x * y; }

» Ampersand (&) gives pass by reference
that changes program variables

double fake2 ( int& x, double& y )

{ Xx++; y += x; vreturn x * y; }
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Pass-by-Value Example
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//calling program segment
double u =5, v = 2;

cout << “fake = “ << fake(C u, v );

cout << “\nu =" << u << “, v =" << v;
// what is printed? fake =90

//function u=5v=2

double fake( double x, double y )
{

x +=10; y *= x; return 3 * y;

¥ x=5+ y=2* fake(u,v) =

Califoria tate Unigersiy - - 2
Northridge 10=15 15=30 3*30=90 =

Pass-by-Reference Example

//calling program segment
double u = 3, v = 4;

cout << “fake = “ fake(C u, v );
cout << “\nu =" << u << “, v =" << v;
. . 5
//.what is printed- fake = 156
//function u=13, v=52

double fake(doubled x, double&y )
{

x +=10; y *= Xx; return 3 * y;

} x=3+ y=13* fake(u,v):
California State University - - . _
Northridge 10=13 4=52 3*52=156

Pass-by-Reference Example |l

double u = 3, v = 4;
cout << “fake = “ fake(C u, v );

cout << “\nu =" << u << “, v << V3

double fake( doubled& x, double& y )
{ x +=10; y *= x; vreturn 3 * y; }
// at start fake has x = 3, y = 4
// fake code sets x = x + 10 = 13
// andy =y * x =4 * 13 = 52

// fake returns 3 * 52 = 156 and

// changes u to 13 and v to 52

California State Uniyersity 27

Northridge





<<
  /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


