FUNCTIONS (CONT.)

O Short functions, may be declared as “inline”. Useful only for very short
functions, with number of parameters perhaps.
[0 Example:
# nd ude < ostreamh>
ininein sunfconstirt g constirt b congtirt c);
int nan)
{
cout <<sunfl 2 3 <<end;
}
irt sunfconstirt g constirt b constirt ¢
{ reunatb+c }

0 Note: “inline” is advice to compiler, to replace a function call with the
function body itself!
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SCOPE AND LIFETIME

O Variables come into existence when the program starts (but are un-
initialized) and go away when the program ends

Programs so far are a collection of variables that can be accessed by
any instruction in any part of the program
This raises problems:

. thepogamner hastomake and erf arce dl ded s ons over how vari ables
are used and accessed

. thenunber o variad esisfixed

. the progranmi ng | anguage canna erf arceru es over the way variad es ae
used

0 We want to give variables
. A scope- defiring whi ch pats o aprogramcan access avaiad e
. Alifei ne - defin ng when avariad eis ceged and destroyed
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FUNCTIONS (CONT.)

So conpil e wll trand ate above exanp e &

# nd ude 4 cstreamh>
irt nan)
{
cout << (1+2+3)<<end;

}

[0 Typically, a function declarations and declarations of a constants are in
“header” file (extension “.h” or “.hh”).

0 System wide header files (also called “include” files) are in directory
lusr/include. If you are looking for a specific function details, you can
find it in header file there (eg. assert.h)

O Hint: C++ has defined function sizeof(variable), which returns the
number of bytes variable occupies.
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SCOPE

O Files, function bodies and compound statements define a scope
. Ascopeisaregond apogamtext in whchded aréions ae veid

0 The concept of locality states that declarations are local to their
scope

. A nane canna be used outd de of its scope
. A nane can orly be defines ONCE i n any scope (far vari a es)
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FILE SCOPE

O A C++ source file defines a file scope
. Spittingapogamirto dfferert fil esrestridsvari all es defi nedinthefile
tothefil e scope

0 Programs have a global scope
. Variadesinthe d obd scope nay be accessed fromany pat o the
program
. By defadt any nane ded aedinfil escopeis G- OBAL

. The scope o adobd mane exends fromitspoirt d dedaaiontotheend
o thefileitisdedaedin

. Adobd nane can be ded aredin nany files but can orly be defi ned
once

[0 Try to avoid the use of global variables

NESTING SCOPES

[ Scopes can be nested
{
int x;
inty;
/I some statements
{
int x; // hide outer x
x =1; // use the local x
y = 2; /1y still visible
i

/I more statements

[0 Note - Names in an outer scope are accessible unless they are hidden
by a local declaration of the same name

LOCAL SCOPE

O Names declared in a function body or compound statement are local to
that scope

{
int local_x; /I local to this scope

/I some statements

. Thenanelocd _xisvdidfromitspdrnt o dedaraiontotheend o the
scope - the d asi ng bracket

. Qutsded theconpound gaenert locd _xisnat access He

A PROGRAM TO DEMONSTRATE SCOPE

#include <iostream.h>

int var1 = 10; /I variable is global
int main
{
int var2 = 20; // variable is local
cout << “var1 = “ << var1 << endl; /I 10
cout << “var2 = “ << var2 << endl; /I 20
{
int var1 = 30; /I variable is local
var2 = 40; /I changing variable
cout << “var1 = * <<var1 << endl; /I 30
cout << “var2 = “ << var2 << endl; /I 40
b
cout << “var1 = “ << var1 << endl; /I 10
cout << “var2 = “ << var2 << endl; /I 40
return 0;




LIFETIMES OF YARIABLES

. Avaiadeiscreaed whenitsscopeis ertered duri ngthe exectti on of a
program

A variad eis destroyed whenitsscopeis| €t duringthe execution o a
program

{ /enter scope here
int local_x;
/I some statements using local_x
} //leave scope here
Whenthe programertersthe scopelocd _xis aregted
When the programl eaves the scopel ocd _x i sdestroyed

When the programertersthe scope aga n a NEW variad e cdl edl ocd_x
iscoeded

Thelifeti ne of adobd vaialdeisthesane asthelifei ne of the program

A d obd scopeisaesed when aprogamis ated and destroyed when
the programfi ri shes
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EXAMPLE

/* File compute.h */
long computeAvg(long, long);
long computeAvg(long, long, long, long);

/* File compute.cc */

#include “compute.h”

static long maxNumber = 100;

static long minNumber = 1;

long computeAvg(long a, long b)

{ return (a + b + maxNumber + minNumber) / 4; }

long computeAvg(long a ,long b ,long max,long min)
{ return (a+b +max+min)/4;}
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GENERAL RULES

[ Use local variables in a function for variables that are needed only in
that function.

. nanes o locd vaiald es nust be uri que wth n afuncti on
[ Use arguments/parameters for data that must be shared between a
small number of functions.
. paangte nanesinafuncion nust be dfferert fromthe nanes o | oca
vari ad esinthet function
O Use global variables for data that must be shared between many
functions.
. nanes o dobd variades nust be uni que across dl fundti ons
O If a function uses the same name for a local variable or parameter as

the name of a global variable, the global variable is not accessible in
that function.
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EXAMPLE (CONT.)

/* File main.cc */

#include <iostream.h>

#include “compute.h”

int main()

{
long one = 10, two = 20, three = 30, four = 40;
cout << “Function with 2 arguments ” << computeAvg(one, two) << endl;
cout << “Function with 4 arguments ” <<

computeAvg(one, two, three, four)<<endl;

}

We can compile above example like this:

g++ main.cc compute.cc —o result

or

tutg++ main.cc compute.cc —o result
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