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finclude <iostream:>
using namespace std;

(JU)

Jf Function prototype

void showStatici):
int main()

i

for {(int coant = 07
showStatic(} s
return 0z

¥

vold showStatic()

i
static int statNum:

oont << "statNHom i=
statlom++7
}

COUnt < 57 Countit)

Jff Static local variable

" ¢¢ statlum << endl:

statMum
;tatHum
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J/f Function prototype with default arguments QJ'
vold displayStars({(int = 10, int = 1}:

int main{}

{

displayStar=s(}:
cout << endl;
displaystars (o)
cout << endl;
displayStars({7, 3):
return 07

¥

vold displayStars{int cols, int rows)

{

for (int down = 0; down < rows: downit)
{

for (int across = 0; across < cols: acrosatt)
CoOuUrT << "®' >
CcCout << endl:




#include <iostream>
using namespace std;

int operate (int a, int b)
{
return (a*b):;

}

float operate (float a, float b)

{
return (a/b) -

}

int main ()
{
int x=5,v=2;
float n=5.0,m=2.0;
cout << operate (x,Vv):
cout << "\n";
cout << operate (n,m) ;
cout << "\n";
return 0;
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vold doublelNum(int&) ;
vold getMNum(ints) ;
int main()

int value=0;

getHum (value) ;

doubleNum (value) ;

cout <« "That wvalue doubled iz " << walue << endl;
return 0;

} Enter a numbher: 45

That value doubled

vold getNum(int& userNum)

cout << "Enter a number: ";
cin >> userNum;

¥

vold doubleNum (int& refVar)

refVar == 2:

}
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doubleNum(5) : /I Brror
doubleNum(value + 10); [/ Brror
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vold swap(float&,floatg) ;

int main()

tests the swap() Ifunction:
float a = 22.2,b = 44 .4;
cout <L Mg = M £Z08 g L2 00 b= 1 22 b L8 andl:
swapi(a,b):
cout << "a = " < a << ", b =" < b << endl;

1

vold swap (floatg xX,float& v)

[ // exchanges the walues of x and v:
float temp = X;
X = Vi
v = temp:

1\



int main () -
{ ff tests the swap|) Cumction: [Q.LD/J oo
float a — 22.2,b — 44.4; <C_§.)9)9C_§ ) 95) C_§9) )JJ&)) -
cout << "a = " <C a«<< ", b= " << b << emil;
swap (a, b} -
cout «< "a = " dC a<< ", b= " < b << emil;
3
void swap(floati x,floati v)
f // emchanges the walues of x and wy:
float temp = =:
X = ¥r

, = swap(} o= T T =< _ main()

NI
| T »
2 al22.2
’— —y

floats | =~ o~ float

| [~ -
4 bl44.4

float& | , float

swap (} - main ()}

|44.4
float

|122.2
floakt

temp
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vold f({int,int&);

| int main ()

" tests the f£()
int a = 22,b = 33;
cout << "a = " <<
fila,b):
cout << "a = " <<
fi2®a-3,b):;
cout << "a = " <<
- 1

X,1ints

| void f£(int

x = 88;
v = 99;
- b

function:
a << ", b
a << ",
a << ", b
V)

B =

" << b << endl;

" << b << endl:;

" << b << endl:;

1



volid f{int x,intE v}

i

I
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F() main(}
x |22 al22
int int
” > |
. 1 i
int& S — int
£ () main()
.“""'.
x |B8 s a2z
4
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intE
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vold getMHum= (int&, intg) ! CJ &

void SwapMNums (int&, ints) ??ld getNums (int& inputl, int& inputl)

. ) cout << "Enter an integer: ";
int main ()

cin >> inputl;

_ ) cout << "Enter a second integer: ":
int =small, big:

cin >»> input;

getHums (small, big):

cout << "The two input numbers:"™

<< 2mall << " and " << big << endl;

Enter an integer: 34
Enter a second integer: #7

SwapMums= (small, big):

The two input numbhers:34 and 89
The two input numhbhers Swapped:=8% and 34

cout << "The two input numbers Swapped:"
<< small << " and " << big << endl:;
return 0;

vold SwapNums (int& numl, int& numz)

¥
int temp;
temp = numl;
numl = numZ;
numz = tempg;

10




vold getMNums (int&, i1nt&):; (;“5

void SwapMNums (int, int): vold getNums (int& inputl, int& input?l)

. - 7 [ et - — - - [
int lT.E'..l:I.l::l CcCout << rnter an 1nteger: .

cin >> inputl;
int =mall, big: cout << "Enter a second integer: ":
cin >»> input;

getNums (small, big): ;

cout << "The two input numbers:"

<< =small << " and " << big << endl:;

SwapNums (small, big): Lnteger: 34
2cond integepr: 89

iput numbers:34 and B89
cout << "The two input numbers Swapped:™ iput numbers Swapped:34 and 89

<< =2mall << " and " << big << endl:;
return 0;

H vold SwapNums=s (int numl, int numZ)

int temp:;

temp = numl;
numl = numZ;
numZ = temp:;

1%
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vold computeCircle (double& area, double& circumference, double r)

const double PI = 3.141532653589783;

area = PI*r=r:

circumference = 2%PI¥*r;

% _ Enter radius: 3

int main() area = 258.2743,. circumference = 18.8496

double r,a,c;

cout << "kEnter radius: ";

cin >»> r;

computelircle(a, c, r):

cout << "area = " << a << ", circumference = " < Cc << endl;
¥

v
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vold f{int,int&,con=st int&):;

int main()

" tests th

fl{a,b,c):
cout << "a = "
f(2*a-3,b,c):
cout << "a = "
}
vold f(int x, inté

X 4= E:
¥ o= Zs
cout << "k = "

¥r

<

44

<<

<<

<

<

<<

<<

<

<

(]

g ]

(]

<<

<<

<

<

<<

<

<

<

endl:

endl ;

endl ;

endl ;
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int main ()

// tests the {) function:

f
o= 33, o = 44;

int a = 22

cout << "a "< a<< ", b=" << b<< ", c="<< o << endl;
fla,b,c):

cout << "a =" <4< g << ", b =" g4 b <« ", c =" < o << endl;
f(2®*a-3,b,c):

cout << "a =" < a << ", b =" g b << ", o= " < o << endl;

}
vold f(int %X, ints vy, const intg =)

X += Z;

¥ += Z;

zZ++;

cout << "x =" << x << ",

" g v << ", =2 =" g2 = << endl;

H

@ error C3892: 'z' : you cannot assign to a variable that is const
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#include <iostream:
using namespace std;

vold someFunction() ;
int main()

someFunction () ;
return 0;
H

Bye*

vold someFunction ()

cout << "This program terminates with the exit function.\n

cout << "Bye!\n";

exit (Q)

cout << "This message Wwill never be displavedin®;

cout << "because the program has already terminated.\n";

}

This program terminates with the exit function.

PP
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Return type Parameter list (This one is empty)
Name
Body

int main (; i ‘(,,///,,
1

cout < "Hello World\n";

return 0;

}
el pmzs (function header) 6l o s b
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On call On return
“push” “pop”

A

further local objects

return address

first parameter

last parameter v

Stack

A complete guide to programming in C++

15 @ osls (L)L g )83 (Sl g Cuwl lassls Plalalv glgil j] ¢33 (Stack) aliny
Ll LIFO(Last in First Out) cuslus gulwl y iy sySlac (5a0ab .30)¢,0
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A recursive function is one that calls itself.

WS)L mlp =
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volid recurse ( int count )

{

cout<< count <<"\n":

recur=e [ count + 1 ):
}

int main()

{

recur=se {( 1 ):

}
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wold message ()]
cout << "Thiz iz a recursive function.'i\n™:
messade [ ] ;

1A'
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wold meszsage (int times) |
if (times > 0O) 1
cout << "Thiz iz a recursive function.Yyn™:

meszage ([times — 1) ;

First call of the function

Value of times: 5

Second call of the function

Value of times: 4

PA

s Panlp el



Jio =

wold message(int) ;
int mwaini) {
message [(5) -
return 0O:
1
woid message (int times) |
1f (times > 0) 1
cout << "Thiz iz & recursive function.'n™;
meszadge (times - 1) !

recursive function.
recursive function.
recursive function.
recursive function.
recursive function.

is
is
is
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First call of the function < .40 J_) J> C .l. |:|.| /S)b 8 J 9_) T

Value of times:S

if (times > 0)

Second call of the {

function cout <{ "This is a recursive function.\n":
mesgage (times - 1):

Value of times:4

Third call of the function

Value of times:3

Fourth call of the
function

Control returns here.

Value of times:2

Fifth call of the function

Value of times:1

Sixth call of the function

Value of times:0

s Panlp el
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wold message (int) ;
int mwaini) {
message (o) -
return O:
I
wold message(int times) |
if (times > 0O){
cout << "This i1z & recursive
meszage (Ciwes — 1) :;

recCursive
recursive
FEecursive
recCursive
recCursive

1=
1=
1=
1=
1=

Qw%¢aﬂﬁ%c§uﬂ

functioni t<<times<<endl:;

function
function
function
function
fqnctiun

W)
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message
This i=s
message
his is

vold message (int) ;
int main()

message (5);
return 0O;

vold message (int times)

if (time=s > 0)

cout << "Thi= i= a
message (Cimes — 1) ;
¥
cout << "mess=a
cout << " in times.\n";

cout << "me=sage called with

ge returning

message
This i=s

message
This i=s
message
This i=s
me s s age
message
message
me s s age
me s 3 age
me s 3 aqe
me s s age

<< times << " in

e function.\n":

<< Times:

called with
a recursive
called with
a recursive
called with
a FECUPrsive
called with
a recursive
called with
a recursive
called with

returning with @
returning with 1
returning with 2 in times.
returning with 3
returning with 4
returning with &

L in times.
function.

4 in times.
function.

3 in times.
function.

2 in times.
function.

1 in times.
function.

B in times.

in times.
in times.

in times.
in times.
in times.
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vold showMe (1nt arg):
int main/{)

int num = 0;
showMe (num) ;
recturn 0;

&

vold showMe (int arg)

if (arg < 10)
showMe (++arqg) ;
else
cout << arg << endl;
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