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value += increase;«l cwl plp»pvalue=valuetincrease;

E a -= 5; «Lowl p»a = a - 57

a2 /= Db; «bewl plp»a = a / b;

E price*=units+1; «b cwl plp»yprice=price* (units+1);
i X %=y * z; «bew plp»yx = x 5 (y * z);
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b=3; b=3;
a=b++; a = ++b;
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i (a==5) = ————- > w0l i
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i (b+d<a*c)) = ----- > eyl 5
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| cout << "This is a test"; i
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cout << "Hello," << "I am" << "new in C++";

Ans o olis les amio g9, » |, Hello, T am new in Ci+ pliy

o2 LS o 1) Bgyo Al g it 1 oS 5 a5 wes oo |y Gl cpl Lo jews SO0 70 [Ses jl eolal 1SS
oS oolazl

cout << "Hello, my code is" << code
<< Mand I am" << age << "years old.";
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Hello, my code is 116223 and T am 16 years old.

) S eiwd Jlike flaie 4y i ged Jae dm bad 4y Soes &g 4 ) QUL.\.:COUt)?L»oJMb ails az>gs

______________________________________________________________________________________

cout << "This 1s a text.";
cout << "This is another text.";

_____________________________________________________________________________________

10 dalgs ools las Lialed amio 10 p3 g0 canl oo soliul s g8 ;0 COUL jgrws 5 asiul o3 e

This is a text. This is another text.

Jis st 4 oS oo 03l WM coodle 5l agam Lo o &y JUesl (6l ouds ales b wiz o 1) ke aSyl gl

%3] C)l)}'l...u\)

cout << "First sentence.\n";
cout << "Second sentence.\n Third sentence.";

0l wle> odud Goled dmas jo 5y SS @

First sentence.

Second sentence.
Third sentence.

s Olygiws Jlie Glaae 4y 0,8 colaiwl syas s oy Jlasl gl endl 55 3l e oo \N cadle 5 ogdle

]
| cout << "First sentence." << endl;
1 cout << "Second sentence." << endl;

gl g0 0 ) D jso Ay luled azas o

First sentence.
Second sentence.
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int age;
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______________________________________________________________________________________

cin >> a >> b;
cin >> a;
cin >> Db;

O S ol 4ol p

pe2lss 13 )y )50 |y Sliiz plo g 12 o9 dalipy (al b g 0,8 5Ll |y asliy (lsl (s Ol oo Sloaie o

Wl
//first program in C++
#include <iostream.h>
int main ()
{

cout << "Hello, This is a C++ program.";
return 0;
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A Julgs C++ aaliy

= File Edit fSearch Run Compi Project Optionz  Window Hely
[1]——— HINAE.(If ———-l 115

int main )
i

cout €€
| return a3

Fi Help F2 Sawe F3 Open ALt-F? Compile F¥ Make Fi8 Menn
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Hello, This is a C++ program.
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/* This is a comment line.
This is another comment line. */
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cout << "Hello, This is a C++ program.";
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51 oolal 4 prke Gt (L5 Hgiwd 4o 5l aw 45wl ails 4> g5 oS oolizl #iNClude<iostream.h> jgius
il o0 (5) Cdle

P pgmye (ol WIS (o0 @b (2eyF Olyie ) Jho sae g awp (UL A MAIN L6 &5 098 (oo el 5t (0l
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Uls> sl Js s ol Il plonil 45 adl i Al Las Sy o |y Gt 0l amss o el gy 1SS

A oolaiwl ogus cpl 3l 09l oo Aoyl Aol iy
dac g0 &0 doli

Omled s (g5, p |, gl Al g 09 o0l colanul cout Seiwd 5l s QT &S e |y gl asbp L8 Cone o
aslp Lol jo wugd Lsl cin )9@0}:55%]@@0 Slade 0gu g o pxiio 0 )5 0gou L aSiyl (gl 05 o0 Sl
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// Addition program.
#include <iostream.h>

// function main begins program execution

int main ()

{
int integerl; // first number to be input by user
int integer2; // second number to be input by user
int sum; // variable in which sum will be stored

cout << "Enter first integer\n"; // prompt
cin >> integerl; // read an integer

cout << "Enter second integer\n"; // prompt
cin >> integer2; // read an integer

sum = integerl + integer2; //assignment result to sum
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cout << "Sum is " << sum << endl; // print sum
return 0; // indicate that program ended successfully

} // end function main

To% g swyp & Lol o il oals 1SS s Al Sl ygiws 31 golaws o 0 s by ol o as jshiles

E int integerl; // first number to be input by user
b int integer2; // second number to be input by user
+ int sum; // variable in which sum will be stored

gl 5)ls |, o sae g95 51 SUM g integer2 gintegerl s aw 4 abbls jacass aiby 369 Hgwd dw
3 ppinilyy oo (398 Hgiwd A 3l oolaiul gla a4y red o Lail 0al ool xusel Coa 4o odld
S oolatul 18 53 Hews

E int integerl, integer2, sum;

_____________________________________________________________________________________
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. A PRS- A St A
e #include <iostream.h>

E.

e int main ()

e

;e cout << "Enter first integer\n";
i e

E‘ int integerl;

| cin >> integerl;

Lo

e cout << "Enter second integer\n";
e

Lo int integer2;

;o cin >> integer2;

e
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1 1
. int sum; |
1 0 . 1
1o sum = integerl + integer2; :
D ® :
e cout << "Sum is " << sum << endl; ;
e 1
] 1
S return O; :
e } :
1 1

i3 B oy S o] 5l L3 I L Sy s e plonl asliyy ozl Slisias o 0 1 ke ciyyes ST e
WS e S anliyy s 4 K] il (akie e

iz ) lgiss 516 oy 0% Ll 5l an JU L oS wapps o plool asliyy gzl 45 1, b juiie iy a5 51 @
S (o0 S5 (210 JUB Sgpew 9 sl oy s Sl el

______________________________________________________________________________________

cout << "Enter second integer \n";
cin >> integer2;

sae am b )3 s 5 00,5 Ol Lisles axis 59, » |, INtEger Enter second o Le ol 55 593 jgims 90
ams o 3 integer? . o Enter ols o a8 5l o | allS axio 5lead o)l

e 50 (=) ol Slhee lawgs 1) 4 g alxs |, iNteger2 s integerl gl pis g Jol> 598 jgims
A 0,13 SUM

1
E cout << "Sum 1s " << sum << endl;
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if Gl Ls Lo
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Sl sl 3l ool oged Bl o 055 4 333, 95 plool el 15 45 Lae 5 el Ll oeli s 5 ,5e by

W3k g0 ) Do 4 IF

LE (e byt )
A 350 Hgtws g

if (x == 50)
cout << "x is 50";

X i8S " & jle wil B¢ plp 3sd byd a4 foww, 3 8 X e Jlade ST (oS oolitwl aslip o 398 jgiws 5 5]
d.AlJ).w 9 é}w < 4..3; o..\.h)l) Cout << "X iS 50" ; )9.1...40 4\4;5 W) M‘P ).QUa u.....vl.o.v Ao SS9y » "50
...\.:560‘)_?| ‘) Ls..\.x._',]a:}

GSn) ¢ gihie olle Gore o il Wiy e ibie ole o I [gius o colinl 550 by o ail asils az g
s5d Sy 5l G 09 (o0 )8 by o5 el wealysy S1.000)5 gy oS sl 4 ] Ll 0,5 05 5 e
S 4x g 1 Jle 4 eetS ok atwd {  codle Ll Ll )90 Ol jgiws a3l gl |,

E if ( x==50 )

{

: cout << "x is ";
! cout << x;

: }
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if ( x = = 50 )
cout << "x is 50";

2 59 358 o0 Sl Gales 4o (55, "X S 50" &le sl B0 pln 98 byd 4 w8 it jlaie S
D95 oo ol "0e X IS NOL" & Le & 50 ]

"¥ is B0O*
ke,

|s not 50
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e laie 4 asled (gan Ao {} LI, LQ)‘LWu.L..S oolaiwl jgiws SO 3l Giw sl apeles oo ST ansl asils ol
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cout << x;
cout << "is greater than 50";
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cout << x;
cout << "is less than 50";

Il (o0 ) g @ sTe ML Ver sas gl X aie S

100 is greater than 50

10 is less than 50

xJ|-"ﬂ-=
|sgmamrmanﬁﬂ
I'_'lh l"', g u'a. |J
n,‘Lie
“is less than 50"
oS ke |y

il alaly om0 55 asl 0,5 solitul Al as kil cwyp sl OlF 0 5 0§ e if/else s sl )

]
E #include <iostream.h>

' int main( )

v o

: int x;

! cout << "Please enter a number:"
E cin >> x;

]

1

1

]

]

]

if (x> 0 )
cout << x << "is positive."

_____________________________________________________________________________________
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5 if (x<0)

! cout << x << "is negative."

: else

E cout << "The number that you entered is 0."
| return 0;

il oo p) Dyge e 295 oS oo pl aliZe sac aw b LA |, 598 aslp

Please enter a number : 10
10 is positive.
Please enter a number : -5

-5 is negative.
Please enter a number : 0
The number that you entered is 0.

i b ]y laie
“is positive®
oS ke

Hﬂhuleh
|snegahue

‘The numherth
you entered is 0"
oSl |

s sle Ko b g iffelse U if jl oolical slin 598 aslp aislon 05d o Sleiing asliy Fody sl 1 4SS
5 Sy I s e Glste 4 gm0 ealital calie slo (S35 5| 1S

if (x> 0 )
cout << x << "is positive."

PRy O Al g pea g

AR
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if (x> 0 )
cout << x << "is positive.";

switch oLl s s e

oS 0 ool i ey A S cngs asliy 3 20,5 o, |, IFf€ISE S IF Gla sl LB cons g0 0
Pl iz Jloel jlaie 1o (sl 4 5 050 (o> j5s S izl el (b o Jade o il 4 s ] 0
il 00ls )13 Lo Ll 0wl o ) Oyge 4 oS |, SWIECR bl wis bisle Cor Goa cpl & Jus sl 0y

SWItCh (5,5 )18 (oujp oyge b aS S)ke )
{

case \ ool lude

\ CA‘)}L«)O AL gm0
break;
case Y ool lase

Y Q‘)}'Lw») A.CQW
break;

case n <ol lade

N Oljgiws degazo
break;
default

b ey o 10 degarne

1S e s ognd 4 SWItCH s L

A28 oo 8 dslie 8,50 ) ol Jadio b1y o] e g 0o o 13 byl 090 1) 3l U5l o jLe lul SWitCh
a4 el a5 olKin o Dreak jgins o acly a5 oK b s aalys 1211, ) Ol ygiuws acgamo wogs ply 51
S9m plp ) Cl Hladio b il 5l ojle ST.0s8 0 g SWItCh bl wis bsls 5l o, break jgvs

ACgezmo (09 plp Oygo 40 wWas oo 1B awlie 350 ¥ Cel lade LI, i, Sl o le SWIitCh sl

Y
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DS do g ) el 400,85 e 12l (o8 i) default cils o jgius dacgame wisls plp culs

#include <iostream.h>

int main( )

{
int x;
cout << "Please enter a number:";
cin >> x;

switch (x) {

case 1:
cout << "x is 1";
break;

case 2:
cout << "x is 2";
break;

default:
cout << "Unknown value";

return 0;

WDl (o ) Syge w e 29y oS (o 1yl b sae aw bl A 1) 598 Al

Please enter a number:1l
x is 1
Please enter a number:2

X is 2
Please enter a number:5
Unknown wvalue

Jisle Jlie olge 408 sile ool o Iffelse Lslo b olg o 1, SWItCh jLsle o5 asl asls asg
il oo s Iff@ISE sl Jolae g3 Jle ,o a3, 5 & SWitch

cout << Unknown value";

L if (x == 1) i
| cout << "x is 1"; |
E else E
: if (x == 2) :
| cout << "x is 2"; |
E else E

AR
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Bl o i Sl aS 098 o oy Jg ae ls SWItCh Lzl s default cil )l eslinal 4 3 L

Ay gioled doras 4y alal) cpl jo ewlio play

o, SWItCh Ll jl aslip 0S5 solitul Oljgiws 5l acgemme o 5l ax Dre@ak jyius ST ool asls asg

Sl ol! oSl Lo 4 8,90 cpl o DFEAK J9iis gl 44 6 05,5 o 12! (om & jgtws dcgase 5 o dalgss
SeSS Ty paY Cds SaSS pl o p J 4 o el aes oy S S

#include <iostream.h>

int main( )

{
int x;
cout << "Please enter a number:";
cin >> x;

switch (x
case 1:
case 2:

case 3:
cout << "x is (1 or 2 or 3)";
break;

default:
cout << "x is not (1 or 2 or 3)";

}

return O;

) Ao

WSl 0 ) Oyge 4 e 25 eiS oo Ll e sac A b b an |y 348 4l

Please enter a number:1l
X is (1 or 2 or 3)
Please enter a number:2

X is (1 or 2 or 3)

Please enter a number:5
X is not (1 or 2 or 3)

while |55 ksl

A2
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bos oS Ko Ul Oljgiws 5l cdewd c dsbp o5 aos o], ol (pl Gy aslip @ (LSS adls) 1SS lsle
Pl Gleie 4 S 1SS el 8 sl

e (o &y Cened 10 (6,550 359045 SB35 L

OF G w5 e 3l 5 0, ]

5o a5 Bl o e o B e 50 (65500 090 " L3 0)50 by ans oo el 1) 0y 5 Sy lgy B8 090
Sloidds g ol w3 Jee (Al oy 3 Cadd 10 (6,500 8,90 () aib 1E 5 bos S ail casyob b ey ol
alai ix) wils iy byd o8 sl oo sl ail 3y byd a5 8y b Jee ol 0,8 oo plowl e
505 oo Il IS5 a5 el 5y oo bl & S5 Sl (0l s Bio a5 e 0 5o

A5l oo p ©y90 w While |15 sl

)l)S_v 6Lm4.91_>of)l5 09.....4)...@‘)&5)& 6‘).' REW M‘P ‘)9‘ g_a‘)}uuo AL golto ..\....JL' )‘)3).1 )...||).t J_>|o bﬂﬁsﬁjb
g aals> py Ojge 4 aslp emlo | Wl (oo Vere ) 55,5 &Y sue 5l g gl mealss (oo 0SS 558

. #include <iostream.h> :
Eint main ( ) E
v !
: int product = 2; :
: while (product <= 1000) :
i product = 2 * product; :

cout << "The first power of 2 larger than 1000 is "
<<product <<endl;
return 0;

szl b e LWhIle | S5 ail> o 00,5 a0 Jaie ¥ adyl jlaie b1, PrOAUCE ol 4 (s i lal 568 4l 5o
e dil> 8 (LU b cus 5 e 998 e ol 90 Product i i product=2*product ...
gy aalg il o Yowo 5l 58,5 aS Y 5l Sles sl i 1oYF sue osl> product

The first power of 2 larger than 1000 is 1024

Yo
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product=2"product

So 3 i ST Iy i ooliial {1 51 090 oo ool Hetws 5l s 9> WhHIlE wils> o 568 Jlie jo 0 4SS

09 {} Sloolaiwl 4y pile il jgiwo

A8 dlxe |y do B S5 slas] ggomme U ds g (gl 4ol 2 JLo

#include <iostream.h>
int main( )
{
int n=1, sum=0;
while (n <= 100)
{
sum += n; // sum = sum + n;
++n; // n =n + 1;
}
cout << "1 + 2 4+ ... 4+ 100 =" <<sum << endl;
return O;

™
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ol axly SO s M osae g 005 oo adlSISUM i s M oooe )L 2 9005 oo 2! )L Voo ails 398 Jle jo
Lbuog (Veo=>N) Lo n)p plo s 058 0 V0) plp N s ade ddls gzl (b genaSs 0 bl oo

.aa)fsalﬁlcout ST g gy adl> 3l ey jgiwd gl g 0sd o ol Jo)_..;Whllew

+ 100 =5050

S5 b Vgano b o ylads 050 com yp 15 4285 ISy il 1,55 Slads o ylad st 4y M pie 3gd Jlio ,o @
Sish o 4yl o0 e sho
..\.35)@)UQW&wbué‘ﬁdgb%&gq.ayé@obwdsbsum).;'.z.?.a o

=) sae sl a1 Ll uSiles g auled 2Bl 0 (639,951 1) Cudie dae  caseinols dlows 45 s g (5l aslip 0 Jlo
S e o slael cad el oS aseie sl ],

#include <iostream.h>

int main( )

{ int num, counter = 0;
float average, sum = 0;

cout << "Enter a number (-1 to end):";
cin >>num;

while (num != -1) {
sum += num ; // sum = sum + sum;
++counter;

cout << "Enter a number (-1 to end):";
cin >> num;

if (counter != 0){

average = sum / counter;

cout << "The average is " << average << endl;
}
else

cout << "No numbers were entered." << endl;

return 0;

Dy alg 5 Oygo 4 dsly (9,5

v
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Enter a number (-1 to end) :20

Enter a number (-1 to
Enter a number (-1 to
Enter a number (-1 to
Enter a number (-1 to

Enter a number (-1 to
Enter a number (-1 to
Enter a number (-1 to
Enter a number (-1 to
The average is 50.25

o Okl @ by lzloas ul 50,5 0)lg b g 09, (o0 ) @ (IS Jlade G lsre 4 =) soe LS Jle sl o
counter ... s o b0 (63,9 511y Sl UM e ] o )0 inled 4 (5,5 0 olael (.5l § o,
5 g o LB 0ss o) slael rezdol> gaooe SUM i 5 0l o 1lo 1) 00l 5 )ls slael slaws )Ll aa by
Glas j9p sol> aliy jo s, IS @ IF Jpus bsle aes o 18 095 0 |, (Sl @AVEraAge s colys
& by (g3 09 3)ly =) dae 4, IS 4 €N jgs (odgl po 1 m « 0,5 (o ) Sho p e T2 Ol

POy walgS> n &9

Enter a number (-1 to end): -1

No numbers were entered.

do/while I ,s5 Ll

oyl o ail> bos While )| s ksl o ast - While ) s tsl wlas do/while | 55 s

S5 bl 38 s s @05 (oo JB oy 390 4> bl o bys dOfWhile |15 sl o Jgosh o
il oo pj Oy9e w dof/WhIle || S5 sl ws alys 12 LS Jlas ail> ol g do/while

Sl yghwd degazo
twhile ( o5 bys )5

_,
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1

YA
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v |
E int counter = 1; E
: do { :
E cout << counter << " ", E
! }while ( ++counter <= 10 ); 1
E cout << endl; E
| return 0; :
! :

Coond 3 COUNLRE i a5 0sS cds i wiales Ol> Lisled axio (9, p alold L Ve b)Y slael asliy opl o
20,5 o duglie Vo osae b 5 jlade e 905 o adlol asly S aal> bk

123456782910

counter
GSla by

bas w8 aseine ) b (6099 ,0 g b Jgud slasd g 00,5 il o 1) (oS G Oljed e a5 an gt (gl sl 1 JLo

D5 00w ) o Dl ad Sl dals  glal o

#include <iostream.h>

int main( )

{
float mark;
int howmany, counter=1;
int passes=0,failures=0;

cout << "How many marks : ";
cin >> howmany;
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cout << "Enter mark "<<counter<<"
cin>>mark;
if (mark>=10)
++passes;
else
++failures;

}while (++counter <= howmany) ;

cout<<"Passed : "<<passes<<endl;
cout<<"Failed : "<<failures<<endl;

return 0;

How many marks : 10

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

mark
mark
mark
mark
mark
mark
mark
mark
mark
mark

: 18
: 15
9

1
2
3
4
5
6
7
8
9
1

Passed : 6
Failed : 4

Pbl 0 g Spge o aalip g5

for I 5 ,Ls L

S5 lads a5 alfin Ygans FOF 1S5 s le 5l ojle oo S5 il S L3 Lo g0 aiile 50 FOP 1S5 sl
il oo ) Oyge 4 FOF LSS Ll 09 o soliiw] ail (oo o0 lods S bl aill>

SalS L gl ;i by i iy a3
o Lo ,l0de et g o0 )led
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210G slael pj asky g0 Jlie late 4 0,5 s5ko ooly ly oo 7o While 1S5 ksl b1, for 155 sl

#include <iostream>

int main ()

{

int counter = 1;

while ( counter <= 5 ) {
cout << counter << endl;
++counter;

return 0;

#include <iostream>

int main ()

{

for ( int counter = 1; counter <= 5; counter++ )
cout << counter << endl;

return O;

o8 ol Y sae 5005 o iy e counter GFES e 05 o0 \leor S5es oS olKin 5e8 asliy o
o b o ) sae cCOUNtEr jluis s> (O=>COUNLEK) 5.5 o |3 w)p 0,50 abl> bbb w05

O 5l o 05 oo 00ld ialed V s dae gl 9 08,5 e 1y cout ... o il et g cel Conyo by
ooy Al b Tsazme e 095 oo alsl axly S, COUNEEE e Jlaie 5 05,5 o o1 COUNtEr++ 5
0o 4 g b oo aslol w18 by aST J8s U Iy, o .oo)fb_al).?lcout g byl gy 8L g0 0 g

.M)@Qggquuﬁqu@mu%x?M;@ucounterssnmﬁb,@ 09 51,8

A
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12345

counter
+
a5 [y counter+

oS omsil 25 Sype 4|, FOF aal> 51 LS el o

: for (int counter=10; counter>=1; counter=counter-2) !

P Bl o S Djgo Y BV g dlacl ael (29,5

10 8 6 4 2

Hrws 5l eeislys o COUNtEr=counter-1 ;.o ;| colicul gl 4§93 ail> j0 a5 ail amdls a>g
~S eola.l cOUNter -=

WS Al ) Yoo BY 295 olacl ggamme a5 dunsgin gl aob y : Jle

i #include <iostream.h>

E int main ( )

v { int sum = 0;

! for (int num = 2; num <= 100; num += 2)

| sum += num;

: cout << "2 + 4 4+ 6 + ... + 100 =" <<sum<<endl;
E return 0;

2 +4+ 6+ ... + 100 =2550
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o 0 5 2 g0 4 ewlyi oo () LS Klee SaS L1, 598 4ol yo FOF ail> a5 asl anils asgs

______________________________________________________________________________________

' for (int num = 2; !
: num <= 100; :
! sum += num, num +=2); !

oo 4ol oblgs 5l e (gl o deogi il 000 g0 Al Al el olm] SUin j0 a3 a4y adls S Lo

Soals

Dles Ol (9,5 50 g dwle [y oae o] lg 4 ¥ 00,5 cdl o (84,9 5l 1) (00 4 dwugi gl alip: Jlie

#include <iostream.h>

int main( )

{
unsigned long int x=1;
int power;

]
]
]
]
]
]
1
1
]
]
]
:
cout << "Enter power:"; :
' ]
cin >>power; :
]

]

]

]

]

]

]

]

]

]

]

]

1

1

1

for (int counter=1;counter<=power;counter++)
X*=2;

cout << "2 & " << power << " = " << x <<endl;

return 0;

Enter power:25
2 ~ 25 = 33554432

A5l Az g gy Hgiwd o Jold s FOF ails gz auslas 13 { F Jsls |, FOF ail> ol jgus o358 slo Jle o
ML,GA{} Sloslaiul 4y pile 09, I @ dil> o jeiws SO 3l o ST a5 0l

S bzl 1, 5XS oyl Jgaz o5 dam sy sl sl + Jle

#include <iostream.h>
int main( )

for (int x=1;x<=5;x++)
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for (int y=1;y<=5;y++)
cout <<x*y<<"\t";
cout<<endl;

return 0;

}

_____________________________________________________________________________________

g dlgS 5 Oyge 4 asly (9,5

Jolis il Lol s ool § } 5l e cprod 4 09 COUE s FOF [5is g0 gllo « X e Jolts ails> 598 4ol o
4 05\t cdle lls B\">SXXY>>CoUt'; sns wil oo,S cds 5105 COUL Jgiis G slls s Y e
Jsozr oo 5o 1) Ghaled amio glad (S i 50 058 (o0 (295 OMb iy g ok Jyoz el \E o
ail> osliia ogets ol 4y 0d oolitul o Koo FOF [l Jo o FOF Ll 4 355 Jle ,o Los om0 51,5 0
5151 A anl alils azgs ed j0 g (oo oolatul Ll I S a le csgs asliy j0 45 0ad o 4aS 55,045 sl

g0 dlem 5 e b go 4 (29,5 gl oolaiul endl>> cout; gad

30 X ialial ] dals oudled Jle lgre 4 b pas g oliidl 4 |y ddle bl canl Sow ),SS sl dil> o AT

O 590 Dygo 5 0eh LT Glies adl> g o pledl 4 asl sl sl 5l e cenl S SV >
g 09h oo ghad SLSL &0 4 by sl,> (Chrl+Break) Break U ol Ctrl ods ;0,08 b IS
.wlgliam Iy el (s 0SSy | oWlJ@\gwsqo;d}LCH Sl g Lo

continue jbreak b jows

S5 T9 b o5 1> switch | for ; do/while , while L tsL. s a5 05,2 break ;..
S Ay g dalp 40,5 dalgs Il | sl o 5l ow jgiws gl 4l g o salgs Lsle ol 5l ael p
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b

! int n;

E for (n=10; n>0; n--)
{ {

. cout << n <« ", ";
; if (n==3)

! {

i cout << "countdown aborted!";
E break;

. }

E }

: return 0;

o

1l (o0 2 g @ by (295

10,9,8,7,6,5,4,3,countdown aborted!

ey 50 bl 4 wsSae Lot wad o ¥ oae N e a5 LlKn 50,5 wales Gl 1) F U Ve slael 598 4l y

4.231>)'\@l}ﬁ.{adh&dbogq)o.agbq)gfor)wo)'l@l})onﬁ,wox)wépmbﬁ)a:ﬁﬁ

oS oolazi! QT}\WBSGQL?JLQ,:JAQ}, ol iy, ddl> Bl o L ST Jg 0,5 8 colal 550 Wlg oo 5
.éyod&@)ddbz)l55

ool Jsle T o &l jgiws 55,5 |~ for L do/while ; while . 5L, s o5 ,» continue .o
yyiws slal 5l o do/while s while tsl o o 0ss o 12! 1S5 ail> gom b5 058 (oo 48,5
Wb oo mals b il enijleds laie lal FOP Jlisle jo Ll 0,08 o )13 w9590 4il> L, cONtinue
s,lsen coONtinue ;.o do/while; while wil> o a5 s il aiils a5 098 o owyp dil> b3 erns

WS o duloe [ Ve 52 4 Vo U) slael ggamme ) el Jle lgie a5 .09, )15 a4 oLl ol b ]380 5l e

#include <iostream.h>

int main( )
{
int n=0, sum=0;
while (n < 20)
{
++n; // n=n + 1;
if (n==10) continue;
sum += n; // sum = sum + n;
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cout << "1+2+ ... (except 10)...+20=" <<sum << endl;

return O;

DAL (oo ) Dyge 4 lip (29,5

1+2+ ... (except 10)...+20=200

o JEie adl> bbb a4y o)lgo 09l s Vel M Al aste 45 aes o deldl Yo sue 4y o, By pex Jos deliy

b, &l
O & oy on ol Bl o pole o 55 5 yigealS pole 5 Sldl, 5 metlie (nytete Sl (S b poge
o955 b bl (2o a wil oo oy ol akby o5 Sli L]y Giilre slaassys 45 85 L s alRins
4 b b Aol s L3 LY (F(X sl 0 51, K ks 01, ¥ = 2X F 1 Ls dobee a8 0 oS
Yoo |y (b soc ;) (699,9 ;@ a5 0y .\gl?f@t{ Lo olSiws byl o el walgs o F(X) = 2X + 1 & o0

Mbsn):)u)wmc&.‘uéu‘&mM@ﬂb‘uiﬁ»‘ss&wjnwuﬁ
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L F(0) =2 % (0) + 1 =1 !
v £(1) =2 * (0) +1 =3 5
P f(-1) =2 * (1) + 1 = -1 !

S o il |y (et S e 5399 2 4 F b s 35 Sl o o5 slailen

Sl o pls Colus ¢ (29,5 9wl (695,5 Hlare @ o pls G el a5 s (b JUe
oS oo e 3 Dyeo 4y Lyl e il o '8 = BuLARE o s corlis Jge, 45 auils oo

Aol stz & e 4 Ysane pulys dsSiyl Aisl azils Selite gy wols byd elol p el (Ses gl 5l oo
WAl (oo p) e d Blae ja8 AU Jle (laie 4 Xed oo iy S (4l

x ,x>=0
Kl
abs(x) = [x]
-X , X<0
Kl
abs( 1 )= e
a\;yu'd)b.&cu
i abs (1) = 1
Pabs(-1) =1 !
y abs(0) =0 i

Bl o (6959 Olsie a1y Hlade SOl i Gl (e aSy iiST ed 8L 0 (69959 Gl 4 1) Jlade G o)lgen ailes
P50 Sl o1y g el Jle (lgie 4 oS

f(x,y)=x+y

a8 ooy e Olse 4 g 00)S gez ee b l) wisd (e 0l (T 4y (699)5 (s 4 45 (goue 90 2 (358 U
s e lgxe
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#include <iostream.h>
#include <math.h>
int main ( )

{
double y = 5;
cout << sqgrt (x+2*y+9)<<endl;
return 0;

}

| int x = 30;

5,5 aly> aculxe |, 304+2*¥54+9=49 o L. i sqrt &b sz o9 wle> Vo sae 558 aalip 29,5

il odls 00l sl 1y Jgdx Ho ool 5y50 Lol mile 5l golass
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S oo ol 1, X sl 03 (s oyl

fabs(1.2) = 1.2
fabs(-1.2) = 1.2 | tabs(x)
fabs(0) = 0

fabs(| | )=) e

sqrt(9)
sqrt(2) = 1.414214 sqrt(x)

s ® =] e

]
W

pow(2, 5) = 32
pow(2, 0.5) = 1.414214 pow(Xx,y)

2308 o

pow( 2,1 ° )=

il oo YVVAYA i e b ool coli S @S oo alons |, € &l oo ¢ o oy

exp(2) = 7.38906

exp(x)
exp( )= e
WS (oo Joe @XP &l (oS &l
log(2.71828) = 1|1og(x)
log(7.389050) = 2
Iog(| 2.71z)= | s e
a olg Ve S log10(100) Mo, os oo sl 1) Xodae Ve sliwe oo, ¢ b6 oyl
10g10(100)=2 .. o5 walss ¥ Olg> a5 05 Vo v ol Jols b oy so0e
log10(10) = 1 |10g910(x)

log10(1000) = 3

log1o( ™ )= P

¢4
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fmod(13.657,2.333) = 1.992

fmod(x,y)
fmod( >, *3)=| o
'J‘."‘)Jfgs“’)‘.‘gs?ﬁf Q‘S"'c“".‘)x dsw)lf)}gwox d)&’}f‘@b Qil
ceil(9) - 9
ce!l(9.2) - 9 ceil(x)
ceil(-9.8) = -9
cei{ # ) [ ot |
X (5l iS55 oo dds RS S oo Jes lesl, oo 25 b ailes @L'; ol
UK ey
floor(7) = -
floor(7.3) = 7 | floor(x)
floor(-7.2) = -8
ol S
(@3b ol bl 5 Wb X)asS o Sle [, X s0e SN« &b
sin(0) - 0|
sin(3.14/2) =1 sin(x)
sin( 1.57()= ‘ s e
(3L Loty pelel 5 b XS o drlie 1) X s0e €OS ¢ &b ]
cos(0) = 1
cos(3.14/2) =0 cos(x)
R
(3L Loty el b XS o auls | X aggls EAN 21
tan(x)

tan(0) = 0
tan(3.14/4) =1
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B

Lo sl ) B =) o X oo a5 0ily atils axgi oS o dewloes |; X 3o @FCSIN « b

23l oo boly cen 2 sl agly & 25

asin(0) = 0| asin(x)
asin(1) = 1.570796

asin(|17)= ’7 M

Lo sl ) B =) X osae a8 0l axils ax g5 S oo dewlne 1) X s0e @FCCOS « b5 ()

23l oo boly e 2 sl agly & 25

acos(1) = 0| acos(x)
acos(0) = 1.570796

acos(ﬁ)= ‘— M

atan(1) = 0.785398
atan(0) = 0
atan(21584.891) = 1.570795

atan(|17)= ’7 M

atan(x)

s 0t e gy 55 ool oy S oS sty il o bl e L sl 45 S (358 g o £ 4SS
S5 awlre boly cas ) All oo a0 cus paS Glasgly o ol oo oole cils S

______________________________________________________________________________________

& 0Ll e az 0 o5l Lgsbngw&LngM}g Iy i 5,90 asgl; o)'b.ilD Sl @ 358 el o
PSS axg p sle Jle 4 uSe 5wl
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3.14 180°
1.57 D
3.14 180°

= ====> D=90°

oAb S Jgur Oyge & (e 0 1) 420 A0 B ) g5 sla sl BAN €COS 5 SIM a5 w5 o acls Sl

#include <iostream.h>
#include <math.h>

int main( )

{
float r;
for

{

r:

(int d=2;d<=90;d+=2)

3.1415 * d / 180;

cout<<"sin ("<<d<<") ="
<<floor (sin(r)*1000 + 0.5)/1000;
cout<<"\tcos ("<<d<<") ="
<<floor (cos(r)*1000 + 0.5)/1000;
cout<<"\ttan ("<<d<<")="
<<floor (tan(r)*1000 + 0.5)/1000;

cout<<endl;

}

return O;

sin(2)=0.035
sin(4)=0.07
sin(6)=0.105
sin(8)=0.139
sin(10)=0.174
sin(12)=0.208

sin(14)=0.242

cos (2)=0.999
cos (4)=0.998
cos (6)=0.995
cos (8)=0.99

cos (10)=0.985
cos(12)=0.978
cos (14)=0.97

oY

les ol liel (3, 4w b

Bl (o0 p) g @ &by (295

tan(2)=0.035
tan(4)=0.07
tan(6)=0.105
tan(8)=0.141
tan(10)=0.176
tan(12)=0.213
tan(14)=0.249
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sin(86)=0.998 cos (86)=0.07 tan(86)=14.292

sin(88)=0.999 cos (88)=0.035 tan (88)=28.599
sin(90)=1 cos (90)=0 tan (90)=21584.891

_____________________________________________________________________________________

biug g m20,5 how bl 4 ) ax0 s pagli F = 3.1415 ¥ d [ 180 oo b bug g8 asliy o
dwin oo 45 johailen 30,5 dcule Jlicl o3, 4w b |, >4,> FlOOK(sin(r)*1000 + 0.5)/1000 ..
ol sqrt(pow(2,2)) i glere a4 il o0 6,50 mb (g ol dus g e poogdle (il (6999

DS 00l 0908 nl 3l ol (oo s G 5 2Bl (oa jloe SalST IS cnl ) @l S 5 5 g vl Y L

&l a5

oals Hlas 4y o el aldgs LS cole ;o eSTL Lo aS wiil oo ole acbp 5l 25,5 Lo ¢ 50,,5 o auliy ST
o asl o g1S>gS Glalad 4 LT 10,5 el « 55 slo Al el )] g (6,l0g55 g b S (Sl oly e 45 el
Sladad il oo 5 ool j Ll o Sbllas g Oless Jleel g Wigh oo Copoe ool sl 5l sty @lakd 51 plas
@@u&i}gmain &S dS L colo 0wl ansly oly Sl acsl o miles oo Gt 1Ly o Lo Ll 5,0
Lo ,Las o 1) g0l oolel molgs C++ oL S a5kl Tl il giws gl aslyp a8 col (gl alasi b5 ol 5 0l
ey doly o e |8 Cons yo P AhgS a5 Wbl o0 35290 U (pl ol AbulS Sl o aS cols )3
Sl gy Sl oz 50 (S ool asli dbm)ou Iy Slygiws dcgomme muiil alils 5Lo a5 conl (S
by o 5 o5 S pgiws 1S5 5l g i lao 5b cnaiz sl jo 1) &b g eens H13 (ol 0 |) Sl ygius acgexe (ol

0S5 (5 g asals o o] Sblgs 5l g oS e ol !, Lol

g oo iy oged 4 il Gt (L 50

795 ool g5 el (b sleless,h)

L i iy o
&b ol jgws
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#include <iostream.h>

long int power2 (int x)
{
long int vy;
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V=X*X;

return y;

int main ()

{
for (int i=1;i<=10;i++)
cout<<power?2 (i)<<" ";

return 0;

149 16 25 36 49 64 81 100

A8 o Joe Gt gl il milys 51 POW(X,2) b arcs Loy auitdys asliy ol ,o a5 pOWer2(x) b
Iong) 5,5, slacl )] 25,5 5 (ANE) o sloel Ll ) 65555 il oo F(X) = X b o) Slesl, alals
oo <8byo LT legS )T Jlaie g 0gd o Slo3l 3 @l o, o POWEIF2(T) ab @ sl a5 olKin ol o (N
LY jlake pll 53,5 (oo L3 Y 50 XFX e 03,5 (o iy pal Y peite e 83 (g0 15 Xpitia o 5 05
Saie )0 (gt wl oS sl aily axgi 008 o ol cout oo Lug g4 o ol Tl 29,5 Glgie
solizal LG MAIN &b 10 Yo X slo puiie s S o Sls31,3 L Ve 1) b FOF ails 5 0iS o5 sbl T juiie

ol 00itd iy x5 POWERK2 ol jo T e 5 g anil o3

5555 5l o 31 o 5 903l i o5 BE R0Ss S5 55 o Bl oSl g 1 43S

el onl il (o olsie 1 Ll a8 o5 5 00,5 S8l (699)5 Olyie & |y e s a5 Sy ol 1 Jlo
Wy 55 gl asl o

#include <iostream.h>

int maximum (int x,int y, int z)
{

1 1
1 1
] 1
] ]
] ]
1 1
1 ]
1 1
] ]
] ]
] ' ]
: int max=x; :
] 1
1 1
] ]
] ]
] ]
] ]
1 1
] 1
] 1
1 ]

if (y>max)
max=y;
if (z>max)
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return max;

int main ()

{

()

int numl, num2, num3;

cout << "Enter three numbers: ";
cin >> numl >> num2 >> num3;
cout << "Max is :"
<< maximum (numl, num2, num3) <<endl;
cout << "Max of 5,20,1 is "
<< maximum (5,20, 1)<<endl;

Enter three numbers: -5 20 150

Max is :150
Max of 5,20,1 is 20

b, 63959 5l asbp ,o NUM3 s NUM2 , NUML slael S LK 05 HlesS,T 4w 5lls MAXIMUM &b
s um2 ; numl lilss T slael maximun(numl,num2,num3) b 3 L wgs oo
2038 855 Tles 5 Wigh o dglin @ baogs polie 5 25,5 o JSZ5Y 5 X sl i 5 o5 5 4 NUM3
)9,‘2....:0 I8 e 99....: < o\.\.;‘\);)_) &)l) L_§‘>5).‘> U‘?’“c a return maX; )9.1.»& L:‘uy aS é).j <* )l)ﬁ max )...L..A

W5 o Dlr Giole amio (55, 2 |, &b (5,5 COUt

&l Gy

& o Ygame 5313 al 5 w00,8 cy Wil Gl sl 51 8 L laale asliyy 5o osliil )50 oy Jl> a0 b
b e 5l L3 1, MAIN ol o5 anlse S eiig aly jo0 ol o3 Gleie & |, MAIN &b W .05 MAain
&S e a5 Conl cpl ez £435 Lo 0,5 aales cdl jo las iy G aslp slyal s aussin 4l 10 (6,50

20,8 ooliiul L3 ole asliyy 4o Lo a8 (ol s aiile el ou iy o5 Sd il 9 oo Sls3 nl

00
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]
y Int maximum( int, int, int );
]

______________________________________________________________________________________

#include <iostream.h>
int maximum (int ,int,int);

int main ()

{

int numl,num?2, num3;

1 1
| |
1 1
1 1
1 1
| |
1 1
1 1
! cout << "Enter three numbers: ";

: cin >> numl>>num2>>num3; |
E cout << "Max 1is :" E
! << maximum (numl, num?2, num3) <<endl; I
| cout << "Max of 5,20,1 is " |
1 . 1
: << maximum (5,20, 1)<<endl; :
1 1
1 1
1 1

return O;

int maximum (int x,int y, int z)
{

int max=x;

if (y>max)
max=y;
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Enter three numbers: -5 20 150

Max is :150
Max of 5,20,1 is 20

G 45 el Sl ol g el oais anigs MAXIMUM b 51 L3 MAIN 06 iy oo aslipy ,0 45 jghilen
el ools s 4 MAXiMuUM &b iy,

utﬁjloou;wl@‘D}J&@Jbﬁja.wglplpb)ﬁ@@uﬁoasms‘sobﬁ}p‘muuﬁjﬁ)o:m

G oprke ST oo oS solatul wly cy ol i 3l e)lged cangl aslip dnog SO lgie 4 Lol el o0 Uy
IRVRIVE N I PR PO

S5l @l

a5 oS oy 5l el e ammg aelip )0 0,5 oo Sle3l B 1) (6,50 Al (b S sl 905 B aS ol asly
o el gl oo aas sk &l o omly iz 4 .08 SlgSl 3 ki 5l b e Ojg0 4y 1) (B0gS ol
PSSl el p olael dlis oS (oo oy 2 ) SASL Ry (SLSL

2,5,11, 23, ...

aloz 2 a5 0l ables dz gl 0aS CB0 w05 ST Tlans Lol i Sall oo (g0us ax 598 Sluel allss oy alex
g 1y g8 dlos 2%23+1=47 L cudl ply o adlos g 0 oy (L3 aloz 1l 90 b casl pl 398 allss
9,5 paie (g (o0 5 ) oo
d1 - 2
dn = 2*dn-1+1
a5l ol o0ye] Casds glp g Sl alily 053 (LS ez @ dlex ya Alis ol o Wl sad daxgie a5 jshiles
25 U Sygo aly 358 Jord e n 2Bl (oo ¥ das aS sl alaz 4y plaxil s aSOI B )l (LS SNz (55, S5
S (0 sl

d(1) = 2
d(n) = 2*d(n-1)+1

ov
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i8S b b oo g ail e A(1)=2 Jlea a5 o)ls 092 Al s o ain o G @b, a5 jshiles
LSS syl IS yob i85k ml . d(N) = 2%d(N-1)+1 55 o Jles1,8 0,lg0 1S anly SO L ol o
g oo @\?b.é lam FeS glaae b é.gl.‘; S8 o 0 ‘)!w a5 sl P S A AT PP T P BV S

Padl o 5 2o 4 Gk by 4 398 (AL &b

long int d(long int n)

| { :
: if (n == 1) I
E return 2; E
; else |
] return 2*d(n-1)+1; :
! |

#include <iostream.h>

long int d(long int);
int main( )

) { i
! for (int i=1;i<=20;i++) 1
: { I
E cout<<d (i) <<"\t"; E
! if (1%5==0) cout<<endl; :
i } i
: return 0; :
) :
. long int d(long int n) :
A !
: if (n == 1) :
| return 2; :
: else !
! return 2*d(n-1)+1; :
v} :

95 191 383 767 1535

3071 6143 12287 24575 49151
98303 196607 393215 786431 1572863

PSS (os Al p0ged A ] ey dle (398 sl Jlo lgie 4

OA
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#include <iostream.h>
int hanoi (int, char, char, char);

int main( )
{ int disks;

cout<<"Moving disks form tower A to C."<<endl;
cout<<"How many disks do you want to move?";
cin>>disks;
cout<<hanoi (disks, '"A','B', 'C")<<endl;

return 0;

int hanoi (int n, char first, char help, char second)
{
if (n == 1) {
cout << "Disk " << n << " from tower " << first
<< " to tower " << second << endl;
}
else {
hanoi(n-1, first, second, help);
cout << "Disk " << n << " from tower " << first
<< " to tower " << second << endl;
hanoi (n-1, help, first, second);
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Moving disks form tower A to C.

How many disks do you want to move?4
Disk from tower to tower
Disk from tower to tower
Disk from tower to tower
Disk from tower to tower
Disk from tower to tower
Disk from tower to tower
Disk from tower to tower

1
2
1
3
1
2
1
4
1
2
1
3
1
2
1

PP OQWEPPOQOOQP WP
aoowaoapPraoaoqwwpPowaonw

ik oo 2y SIS O jge a4 saile &b Slesl 3 g,

hanoi(4)

hanoi(3) hanei(3)

/N

hanoi(2) | | hanoi(2) | | hanoi(2) | | hanoi(2)

NN AR

wD)| |[hD)| [RD)| [RD)| [RD| [hD)| D) | [RD)

olai slacl gy
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Slael adg ogm6 cwyp 0 bril 4o il oo ile A sla,l5 o o 5l eolatwl «FalS cwlol oo, S 51 SO
Sy S Ol gl ad Jlie Glaie 4y cadjls Slgl )3 0 015 (o5le and Plaws jo  Solas slael (oa3lo oo Bolas
Jed onl Sl (Bl 5 WU

Lo Lzl s oyl 13 stdlib.h ol wlsols L s o5 1, FANA() b b (ool G ol (Solas slael s (sl
e Jle laie dy el aalids

o3k cnl yo Golue Jlxl b 1) slac! FANA() wb . sos o 131 pise o0 [, YYVEY b)Y o0 Solas sae
Lol gl oo slael bojly ol jo goae o QLll (uild 0S5 o oLl

Gl Jie ol 4y ail o Dol Canle 5L5 3,50 45 assl L o oo oty FAN &b Lawgs a5 solacl o5k Yoors
das duplys oo a5 0uS 5,8 eyl JLd Bolas sae il 4 Wb glp g Bola sae g0 a4 aSll Oby (gile 4l
oolawl 0, 3929 o ol slp aS oaly S0 18 o kol 65 ol ax asS as P Y o goue ], VIV
il oo B L e slael 51 (SO F 0 6000 2 pend oo odilendl Al o aS jshiles il oo oo oniledl )
By o gooe ) o8 50 Jle lee a4 .cuils puoles £ U)o (goae ¢ oniladl 4y axlg YV o 5 aslol b

i |y Anlns A ¢ 5 Arabne 4053 (53 1 SIS L g 05 5 5 FYVEY

a=‘ 31250

a966+1=r____jiiizjij

e sl @ 51 A b crand() ole oo 3 L rand()%6+1 L4 f b)Y oo Solas soue

oS ool 15 Jae,8 5l puiled oo [a,bl ol ,o Bolar (soae (0,] Cawds glp S5 b 4 s

.,
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1

int a = 20 , b = 100;
cout<< rand() % (b-a+l) +a;

______________________________________________________________________________________
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#include <stdlib.h>

int main ()

' i
E for (int i = 1; i<= 20; i++ ) E
| { 1
E cout << rand() % 6 + 1<<"\t"; ;
! if (i85 ==20) !
E cout << endl; E
i } i
| return 0; 1
) !

tabl o 0 Oygo a4 398 Aalip (295

il o b5 oluel lon TBs (29,5 wo sanlys S ) Toaze |y (295 5 008 121 1) 358 aali %00 b
oo S5 LB e les 4 Toazme slael ples sl 0,bgs sl b Jg ail o dolas slasl FANA() b 5,5
2,00 00,5 Al plsy JBCBT o5 il (oo &b Sleihl 5l (S 1S5 cnl s

£33 699,8 &b ol peS ooliiul SFANA() b 5l b oS sbwl olas S slacl FANA() &b 45 aealsse S5
29 oo SFANA() b 04,9 jlaie obul p FANA() b fos Bolas el 59,8 o Caodle 90 o Slacl
< Srand() b 5l eoliil ogos 4 5 aslipy o o)l 3 stdlib.h ol wbots L6 o 55 srand() b

2y SeplsS

#include <iostream.h>
#include <stdlib.h>

int main ()
{

unsigned int num;

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

srand (num) ;
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cout << rand() % 6 + 1<<"\t";

if (i % 5 == )
cout << endl;

return 0;

Aol oo 2y Oyge Al (9,5

Enter a number:
3 4
6 4
5 3
1 )
Enter a number:
1 4
2 )
4 2
4 4
Enter a number:
3 4

6 4
5 3
1 6

Ol o (65,9 45 bl alls axgi A5 (o et 35 (9,5 Al sla (69955 el p o (0 &S shiles
Dl Gy sl 29,5

JB o a8 time &L 5l auly oo el asily Bolas slacl ()5 Lawgy (goae 0,5 o)l 4y 3L ey pudlgy ST
oo 2 4l e 1) ley g Wles o |y pals cele HIME@ b . oS solinal o)ls 13 timeh ol wbels

) g e )l A ails 5

5L p Oge a4 ly Bed aslp ST .S sbml 1) Solie slacl asby sl L e e FANA() mb a5 05d o el
Cols peplem> Jglate Bolay slacl asliy sly>l )b ;o b oS cwngs
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#include <stdlib.h>
#include <time.h>

int main ()

b

! srand (time (0)) ;

i for (int i = 1; i<= 20; i++ )

i {

E cout << rand() % 6 + 1<<"\t";
| if (1 % 5 == 0)

E cout << endl;

i }

i return 0;

v}

S ol I)&“Q,\,J Sl

#include <iostream.h>
#include <stdlib.h>
#include <time.h>

int main ()

{

int back=0, front=0, face;
srand (time (0)) ;

for (int 1 = 1; i<= 2000; 1i++ )
{
face=rand () %$2+1;
switch (face)
{
case 1:
++back;
break;
case 2:
++front;
break;
default:
cout<<"Error!";
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cout<<"Front: "<< front<<endl;
cout<<"Back : "<< back<<endl;

return O;

enum gl ool g4

0975 S o Sl WS so iyl ools g9 ] 4 a1y g sl Lawgi ead iy a5 gl ools g4 S €AUM
.mleksoﬁ}:))yg&)woola@diol:@l
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PR i Dyge 4 a8 oo E M B e Jlste oo slael Mol 5 g ¥ ol ) Sol 0 oS 4 j5tes
S5 g Eord o y5tws (ol o lajite mo lade

. enum TrueFalse {FALSE , TRUE}

5 B lie aublysy ST > aes o amass |, ) sae TRUE ¢l @ 5 youo sue « FALSE <ol 4 399 jgiws
DS atedee | a5 0 a0 sae Wb 0gd £4,0 yho 3l f (goue

» enum Days {SAT = 1, SUN, MON, TUE, WED, THU, FRI}

Boy L1y odled sl coli pb a5 098 o drogi 020 oo Cond [, Y B Y Slael (i 5 ) ain slojg, 40 398 j90mo
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enum Days { MON, TUE, WED, THU, FRI, SAT , SUN = 0}

enum Colors {BLACK = 2, GREEN = 4, RED = 3,
BLUE = 5, GRAY,WHITE = 0}

082 Sg on RO Hlade # ox.LgGRAYj Dgd oo (2O Hlade oad oold Cand dae b ojlae 51 Gy 598 jgiws (o
el oasl BLUE = 5 5l u

Iy el e Gl o0 9 90,5 o ool LB g deliy lawgi ouds aligi oold £ ¢ Cannd uls sl aze 4
Pl Glaie 4y 0,8 (ay ya (00,5 oo iy 1) b piie ple aST (gl ogud led 4y gl el Jawgl ool alisi ools g4

TrueFalse tfl,tf2;
Days dayl, day2 = SUN;
Colors colorl = BLACK , color2 = GRAY;

TrueFalse {FALSE, TRUE} tfl ,tf2;

enum MyEnum {ALPHA, BETA, GAMMA};
int i = BETA;
int J = 3+GAMMA;

enum MyEnum {ALPHA, BETA, GAMMA};
MyEnum x = 2;
MyEnum vy = 123;

o BT plicy S 5 5 05,5 (oo ool 1y 9550 ol Lo bl 31 (phmy 4l 0l o o b (355 s s

B398 oS aiile Slygiws o J5 4 sl aslyy o dhic slalas 434 G Sl (5l a5 D 0 4oy Jg o
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#include <iostream.h>

int main ()

{
enum PizzaSize{SMALL,MEDIUM, LARGE, EXTRALARGE};
PizzaSize size;
size=LARGE;

cout<<"The small pizza has a value of "<<SMALL;
cout<<"\nThe medium pizza has a value of "<<MEDIUM;

cout<<"\nThe large pizza has a value of "<<size;

return O;

WAL (o8 p) Djge 4 alip (29,5

The small pizza has a value of 0

The medium pizza has a value of 1
The large pizza has a value of 2

Obss )l 9 5295 o &le

a5l a5 e by il T b (23 Olse ] e WISl &S 08 (o0 My LS ol A (peast sl 0
sols 13 Lo Ll o 1, VO acls « nlys i 5l soliinl (56l (sl Gt ()L 90 5 Ly 05,008 (689,95 olesS)]
a5 e 13 | VOIA adlS b 29,5 0ols £45 sl a0 canl BT 0uiS slml (29,5 g oml pusdlysn ST .ol

S azg &l

void function (int num)

{

cout << "My input is" << num << endl;

_____________________________________________________________________________________

@l;‘ Ty Olsie 1) (g s 13 g o)l return S 3l oolaiwl 4 (g5Ls @l;' Q.ll RVEVR &S jghilen
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volid main ()
{

d.ol.u).' C)‘)jlwo

#include <iostream.h>
void hanoi (int, char, char, char);

void main( )

{
cout<<"Moving 4 disks form tower A to C."<<endl;

hanoi (4, 'A','B','C");

void hanoi (int n, char first, char help, char second) {
if (n == 1) {
cout << "Disk " << n << " from tower " << first
<< " to tower " << second << endl;
} else {
hanoi(n-1, first, second, help);
cout << "Disk " << n << " from tower " << first
<< " to tower " << second << endl;
hanoi (n-1, help, first, second);

Wil o VOIE b 95 1,35 el onis aivg FEEUIN jgivs 50 RANOT &b sis o 358 4ol 0 a5 ohailen
S s oS SlsFE 598 asly wiles Lot 0l (oo 1) (295 o @l g Sl (295 e b
(o, )-]4-’ Syg0 LgLQJLo;)] o‘).o.as |) égl.’; ral.i S|

Ol 5o g aslas JB 1) 5l aSul b swng g |, VOIE auls b 5505 50 asles oo b, T e wilss sl sy
D o5 S

void functionl () ;
int function2 (void) ;
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______________________________________________________________________________________

#include <iostream.h>
int function (void);

void main( )

-1 to end):"

]

'

'

o

| int num, counter = 0;

E float average, sum = 0;

E num=function () ;

' while (num != -1){

; sum += num ;

i ++counter;

! num=function () ;

i }

|

| if (counter != 0) {

E average = sum / counter;
{ cout << "The average 1is
L)

: else

! cout << "No numbers were entered.’
.

i

! int function (void) {

: int x;

i cout << "Enter a number

| cin >>x;

E return x;

1

;

" << average << endl;

<< endl;

e o2oF S 5 bl o olgl s @l g5 5 FUNCHION 1l 0.5 o caaline 398 acli 2 50 o5 pshoilan
Ol ol 5 g S amio (6 CBl 0 @b cpl aidsg g Col ool Slg3l L g0 sl 0 &b ol il o
i 0 |y 0lS amie 3l ead cdl e sue AUM= function() sewd gadl oo mb 29 Gleie a4 e

AL g 5 &bl eolaiul e )L_ta Aol ol sl ails ob 4 31 aws ), UM

9 S i 2 ogzge aslin b1y o] 058 (oo oy by cnl e S0 ly meos:
Faads Ay 50 g Canl 00,5 3ls o Dlygiws I gan gwagi o)bes I L function &b as ol seles axgis
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#include <iostream.h>

void main( )

Lo

: {

: int x= 1;
E cout << x;
E }

: cout << x;
b

55 weolys cil e |, Undefined symbol 'X' clbs sliy oS 1ol walysn g pmasi | God aslip 31
oy Bl 595 50 Wl oty iy MAIN b Sy Ssb o haid X e a5 sl ol ol cpl Judog
m2300 oo Sobk oje> 9 Jl ojem (@l 0je> (cwyp 4 one Gl )3 ABL (oo

ooy aslud ‘e‘y raLoS LS‘J? S Xie (= g ML < J.)LB 059> 6‘)‘0 goj,;‘:; = uuj.su @‘9" dod )\ C)L} as S oo
WS Az gl ) Jle a4y ol e ol L3,

#include <iostream.h>

int x=1;
int £();

void main( )

{
cout << x;
cout << f£();
cout << x;

}
int f£() {
return 2*x;

VA
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#include <iostream.h>
int f£();

void main( )

b1 :
! cout << f(); !
| cout << f(); |
E cout << f(); E
) ) :
vint £ () { :
E static int x=0; E
| x++; |
E return Xx; E
) i
WDl (0 ) Dgo 4 398 aslin (29>
123

Qly.c:xe5¢y56n4étblq>|9u_i{X4gW‘.\mo@|)o)l.\iax‘sbu)ﬁ.{;n@f@lselpbé&fls\lgubﬁ
Dgd g0 2 lade o)lﬁoxﬁ.;.‘;.o‘f@l: Slorld peo L ,0 005 oo Sl Youe lal g 09l w0l S 2,
Y oooe ,b ol e 0gh co 0dils S a5 Glgie 4 g anaS adlol asly SO el ) sae &S T L3 Jlade 4y asl

\Al



P e TN C o) 4 e gh 4ol

Static 4ols 50, 1) 398 4y 51 .ad salss Clz ¥ osue e b sln F ol Sls 3 b coles jo 5 008 o oz

IRPORTAPES] | | P S Pyt

axgi pj Jle 4 all oo 65 50 55 sl Sob j0 plien Glapaie 0, sw)p eje> (nled jo (g e a5 SIS 5l SO

#include <iostream.h>

void main( )

| 5
: int x=1; :
E cout << x; E
: { |
: int x= 2; :
: cout << x; :
| } |
: cout << x; E
) :

) Dyye a el (e P9y Sab j0 Ko b g cenlond iy MAIN U )0 )L SO X aie 398 sl )0

121

539,500 Ol 4ol W 5l Sohy 5l gl ite oS (o0 o loazme [ X el b (g icte (9,0 Sshy j0 &5 slSan
0,lg0 Sy X i 00,5 oo 7y Sl jlaslipy a5 o puzmes 04d oo ooliwl JBB Seby Jlo e Lo
oolaiwl 3925 b g conl 00,55 (6 s main &b X e jlade a5 abl aidls 4> g les 00,5 oo oolaul L
LS S9y0 Sob X ite 0j9> (93 Cowl sois dbwl @bl X pxite (59, 5,56 o] (28 J0e 35 g plice (5 puiio |

Qb oo Sl ol Sl
S il e w50 L led adlin (29,5 5 ol ey 955 (o Jols |y e (al o 0ad S35 l5e plad 5 asli

#include <iostream.h>

» void useLocal ( void ); // function prototype
E void useStaticLocal ( void ); // function prototype
' void useGlobal ( void ); // function prototype
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void main ()
{
int x = 5; // local variable to main
cout <<"local x in main's outer scope is "<<x<<endl;
{ // start new scope
int x = 7;
cout <<"local x in main's inner scope is "<<x<<endl;
} // end new scope
cout <<"local x in main's outer scope is "<<x<< endl;
useLocal (); //uselLocal has local x
useStaticLocal (); //useStaticLocal has static local x
useGlobal (); //useGlobal uses global x
uselLocal (); //uselocal reinitializes its local x
useStaticLocal () ;//static local x retains its prior value
useGlobal (); //global x also retains its value
cout << "\nlocal x in main 1is " << x << endl;
} // end main
//uselocal reinitializes local variable x during each call
void uselocal ( void )
{

int x = 25; //initialized each time uselocal is called

cout << endl << "local x is " << x

<< " on entering uselocal" << endl;
+4x;
cout << "local x is " << x

<< " on exiting uselocal" << endl;

} // end function uselocal

// useStaticlLocal initializes static local variable x
// only the first time the function is called; value
// of x is saved between calls to this function

void useStaticLocal ( void )

{

// initialized first time useStaticLocal is called.
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static int x = 50;
cout << endl << "local static x is " << x
<< " on entering useStaticLocal" << endl;
++x;
cout << "local static x is " << x
<< " on exiting useStaticLocal" << endl;

} // end function useStaticLocal

// useGlobal modifies global variable x during each call
void useGlobal ( void )
{
cout << endl << "global x is " << x
<< " on entering useGlobal" << endl;
x *= 10;
cout << "global x is " << x
<< " on exiting useGlobal" << endl;

} // end function useGlobal

bl (oo 2 Oyge Al (9,5

local in main's outer scope is 5
local in main's inner scope is 7
local in main's outer scope is 5

local is 25 on entering uselocal
local is 26 on exiting uselocal

local static x is 50 on entering useStaticLocal
local static x is 51 on exiting useStaticLocal

global x is 1 on entering useGlobal

global x is 10 on exiting useGlobal

local x is 25 on entering uselocal
local x is 26 on exiting uselocal

local static x is 51 on entering useStaticLocal
local static x is 52 on exiting useStaticLocal

global x is 10 on entering useGlobal
global x is 100 on exiting useGlobal

Yo
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local x in main is 5
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______________________________________________________________________________________

' #include <iostream.h>

// function prototype that specifies default arguments
int boxVolume (int length=1, int width=1, int height=1);

int main ()

{
//no arguments--use default values for all dimensions
cout <<"The default box volume is: "<<boxVolume () ;

//specify length; default width and height
cout <<"\n\nThe volume of a box with length 10, \n"
<<"width 1 and height 1 is: "<<boxVolume (10) ;

I //specify length and width; default height
E cout <<"\n\nThe volume of a box with length 10, \n" E
: <<"width 5 and height 1 is: "<<boxVolume (10,5); !

//specify all arguments

cout <<"\n\nThe volume of a box with length 10, \n"
<<"width 5 and height 2 is: "<<boxVolume (10,5, 2)
<<endl;

return 0; // indicates successful termination
} //end main

// function boxVolume calculates the volume of a box
int boxVolume ( int length, int width, int height )

{
return length * width * height;
} // end function boxVolume

bl (oo )y Dyge 4 B98 Aelip (295

The default box volume is: 1
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The volume of a box with length 10,
width 1 and height 1 is: 10

The volume of a box with length 10,
width 5 and height 1 is: 50

The volume of a box with length 10,
width 5 and height 2 is: 100

A5l do g L el a0l )V B3 iy e mb ol aw 51 ST e 4 DOXVOlUME b G i o
Gyt ey )0l Sl plegS )T b by Les ¢« wigh g wl iy e )0 Wb 5P G solie & 0l
Ol 5l e L a5 0 o dmog il ¢ canl aid S all iy Ules lp ks ) 358 aslip 10 5 s 3
55 Oyge a4 aniedlys oo 1) 390 asliy o DOXVOIUME b 53 i Jlse olsie a0 auS solitul ogeds

PP G e dw e 1) Coul ooz sols T 4 SlesS )T s 398 4l 0 DOXVOlUME &b Jlss13 (sl o
o Juoyllength LS T Jlss1s egs 0. 058 o ) due dx> w9 005 o )8 ool 390 b ylogS )]
Gl logS )T Slg3l 3 rege ,o . Wigd oo oolizw! height s width ole (LS 58 i polis W 005
S 008 oo 8 slitul 5,00 HEIGHE (LS )T 55 s polic W wis 5 s JWo )l length ; width

Cog gas ool 53 L e g 51 I Wisd e Jlul lesS,T ans o SlsS

i 5 05 o 4285 L o [@NGEN (loie o losS)T (T 058 0 08l b 1l 4 g )T S, o5 ol (g
length LS loe & co oo jl ey | Ll &b 058 0 ool 3 DOXVOIUME £b 4 (LesS)T 40 o
Pz S S 4 390 g 0slid GlesS ] dupp oS elSin plowliw 5 05 e ki o WD s

.%,5 5 height , width ;length

0jg> SS& S Slos

Ol - db (oo s Bl aslipy 0 pl o L (seges g (oo (slo it iy pal W 055> (il Sone 3 45 jehailen
ools J13 Lo Ll jo ¢ o puite b pliod (cages puite 4 oliws K6l gl 1) () aels S5 SIS Slee Gt
an.o.c)ﬁ.il.ot@.A&b@&'&ojy)bwwﬂ&n@@w.)Q)égw)ﬂ&&"ﬁwl{43.{::‘&4.?95.;;‘.»»‘
03, ,I5 4 dsliy )0 ¢ ogee pite b plice e piite aSST b b 4y ¢ 0l oo oliws LB 55 Slee ol a0 55 a0
odid 03y IS 4 (6,50 it gl seses it U AT Jiso ;0 ¢ ceges e al ol en (1) Nlas l oolaiul L ogus
30 o)lgen Klas cpl 5l asS oo colainl segas e 5l ol aSO) Gl a5 05l oo oy Ll L cwl (g Ll all

caes oo LS 1y () Kles 9,15 0556 5 deliy L auiS eolatnl eges juiie pb LS

VA



P e TN C o) 4 e gh 4ol

#include <iostream.h>
float pi=3.14159;

void main( )

{
int pi=::pi;
cout << "Local pi is : " << pi << endl;
cout << "Global pi is : " << ::pi << endl;
}

PSSy aalip (g5

Local pi is : 3

Global pi is : 3.14159

Pi sl Jlaie LINE g5 5l Pi e i &b )0 5 ol oty iy FlOAE £55 5l PI ogoe i 358 sl o
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int a=5, b=6, c=7, max;
max = maximum(a,b,c);

50k o bV 57 50 m G Dy @ 1o e polie polin 5 b SIS 005 (o0 Do il 5 S (S
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int maximum (int x , int ¥ , int =)
3T o7 7T
max = maxibum [ a b, c
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#include <iostream.h>
void duplicate (int & , int & );

void main ( )

v o I
i int a=1 , b=2 ; 5
! cout << "a = " << a << " and b = " << b << endl; !
| duplicate (a,b); 1
E cout << "a = " << a << " and b = " << b << endl; E
R s
E void duplicate (int &x , int &y)

v { :
: xX*=2; |
Y2 5
! i
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]

i woid duplicate (int &x , int &¥y)
]

! _ a] bl
1 duplicate | a ., b)
]

2 i ol e 9,5 &0 gl 5o T Jsle juiiie ;0 45 (5 ks 355 52 395 o o0l b glon | by (g yite 45 alSin

Gl asly 0 b pl 5l S b als 1) Ll polie g 00,5 il yo (69959 Glgie a1y puite 90 45 dpsgn ol 1 JLio
. 3usS oolaul

#include <iostream.h>
void change (int & , int &);
int main ( )

V| :
5 int a=1 , b=2 ; 5
i cout << "a is " << a << " and b is " << b << endl; 1
b change (a,b); 1
E cout << "a is " << a << " and b is " << b << endl; E
: return 0; :
L) i
' void change (int &x , 1int &y) !
b E
: int temp; :
: temp = y; :
l y = X; :
E X = temp; E
b :

a is 1 and b is 2

a is 2 and b is 1

LS oo b ale gl L olosS )T Lol 0t L iChANGE Ly 1 Dy @ e g nolie 398 sl

previnext ot Ju. glsie 4 cail o @b 5l 2e5 Sl i 28l,0 gl L Lol oo )lS 51 S0s (S
s S s  za Olye Ty OlesS T sl 3l am s 8 e polie 5 asliy o
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void prevnext (int ,int & , int &);

void main ( )

{
int x = 100 , v , z ;
cout << "The input of prevnext function is "
<< x << endl;
prevnext (x,vy,z) ;
cout << "previous =" << y <<",Next =" << z;
}

void prevnext (int input , int & prev , int & next)
{

prev = input - 1 ;

next = input + 1 ;

Bk (o0 ) Sy 598 el (29>

The input of prevnext function is 100

previous =99 ,Next =101

Prev cls Lss,1 Js oS o cdl,o ) X iie 10 3390 00l laie INPUL LesS )T 0 oo sanlice a5 jshailen
59,5 o0 ol ZY (55, » NEXE, Prev s oy, s 1. oS o il o 1, Zg Y sl e 55 NEXE,

(b Wz @l pU SO 5l eslinwl) @algs' (90,5 HLS1S

58,5 13w bl GlesS, T slaws c o lesS )l £45 Hha 5l wlys a5 oKim ¢ plb i sl 1 ol S oozl Cr+
a5 olSim . 0gh (o 0dusl wilgi 0,5 LIS ¢ clB ) el 00,8y ISl ) il Ggliie pa b o ylesS )T £
S8 oo ol ) sy ali b les T S5 g olawd ¢ g9 dunlie b LS 0gd o SleS)8 eas (LIS Al S
o plxil Gglae (sl ools glail g9, p |y SLus JI5 a5 LSS slewel b mb aiz ol (gl ouls [ wilgs ) ij
SIS L wilheas (LS cglaie (ol ools glgil (ol y C++ ok ool @l 5ST b laie 4y L 0gd oo colaiwl s
&5 6 r5 S aog i adlin . S5le oo SIS 5 5 ned BB aaliy wims oo plol 1) Sl IS oS oulys 35

Cawd oo glad 1y ea (LIS

#include <iostream.h>

int square( int );
double square( double );

AY
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void main ()

{

}

// calls int version

int intResult = square( 7 );

// calls double version

double doubleResult = square( 7.5 );

cout << "\nThe square of integer 7 is "
<< intResult
<< "\nThe square of double 7.5 is "
<< doubleResult
<< endl;

// end main

// function square for int wvalues
int square( int x )

{

}

cout <<"Called square with int argument: "
<< x << endl;

return x * x;

// end int version of function square

// function square for double values
double square( double vy )

{

}

cout <<"Called square with double argument:

<< y << endl;
return y * y;
// end double version of function square

R e T

Called square with int argument: 7
Called square with double argument: 7.5

The square of integer 7 is 49
The square of double 7.5 is 56.25

square ..:,Lil5 b 5l double) s Licl sae o 5 (AN) o sue S oyo awle sy 598 4y

AY
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______________________________________________________________________________________

' int square (int) ; I

. double square (double );

_____________________________________________________________________________________
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num[0]
num[1]
num(2]
num(3]
numi4]
numls]

25

40

-23560

50

32500

0

|—. 4l 51 a3

yaie Jlse Glaie a4 Qg oo SIS o2l il b g g aiil oo SLSS 8L lyls jolic ples oS all ails ax

Cogd g0 oy o 3l polie il Las « asl o ~YYOSe Jlaie 5o ¥ il L
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piin ¢ Dgus oo o0laiwl Sul sae laS > oL 0uiS co et U o Sae L) dqnl)T Jsb &5 waso 4.1\)1 TP IR

Pgd oo i ym ) Ose a4 Sall Gla i 0 S 4 lg e g 2ol

2l g S jlate a5 ol alils axgi L aes oo oluil culs arraySize exie 4o |y Ye d0e 598 g%
Sl yexio . 00,5 e Wb 5 GOl Al Jladie ¢ ol by i plSe )0 Cull e 5 g 0l sl B8 (e Al Jsb
aalS ez ail so LAl g Ad S e aelS U Mol s aldS L ogh e aaS 5 Suiles hais sl it o 2ol
S99y 50, @ omgs sl Sl 25T pe sl site Sl sl oS el (Dl Gl g wll oo Cull slate e
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#include <iostream.h>

volid main ()

1

v

! const int x = 7;

E cout << "The value of constant variable x is: "
| << x << endl;

v}

e @iaS aS jghailes . WS o ol I).;VICOUt”:;...;oJa..uyjbmosnjljéxg;‘.glj)g@)ol)vo.xs:‘_g;é 4ol

CAS Az gl del e abl sed e BB ol 50 g 005 e b (i p jo ol e

#include <iostream.h>

void main ()

{

const 1int x;

AV
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Aoy )0 5 g odid (20 Jlade (i i e Coll st ez ol Baled Uas slig g0 ol bLelS s 548 auliy

Compiling C:\TCP\BIN\CONST1.CPP:

Error : Constant variable 'x' must be initialized
Error : Cannot modify a const object

s 3 0 25 jlaie FOF il Lasgs aul)T i 5 33,5 (oo ronnd (ol oite oy )T Jsbo o5 a0l o+ JUis
008 o ol il polic Jlaie ¢ 6,50 FOF wils> Lawy

#include <iostream.h>

void main ()

) i
! const int arraySize = 10; '
E int s[ arraySize ]; E
E for ( int 1 = 0; i < arraySize; i+t )

: s[ 11 =2+ 2 * i; :
E cout << "Element Value" << endl;

i for ( int j = 0; J < arraySize; Jj++ ) :
! cout << J << "\t " << s[ j ] << endl; !
1 E

_____________________________________________________________________________________

odl oo p) Oype & 398 Aelip (29

Element Value

0
1
2
3
4
5
6
7
8
9
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#include <iostream.h>

void main ()

{

const int arraySize = 10;
int total = 0,1i;

int a[ arraySize ];

for (i = 0; 1 < arraySize;
{
cout << "Enter number "
cin >> al[ i 1;
}

for (i = 0; 1 < arraySize;

total += a[ 1 1;

cout << "Total of array element values is

<< total << endl;

number 34
number
number
number
number

number 9

123
ez
365
23

0
1
2
3
4
5
6
7
8

of array element values is 2014

i++)

<< 1 <<

i++
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{

#include <iostream.h>

int main ()

const int arraySize = 10;
int n[ arraySize ] = { 19, 3, 15, 7, 11,
9, 13, 5, 17, 1 };
cout << "Element" << " Value" << endl;
for ( int 1 = 0; i < arraySize; i++ ) {
cout << 1 << "\t " << n[ 1 ] << "\t";
for ( int 3 = 0; J < n[ i 1; J++ )

cout << '*';
cout << endl;

return 0;

Element Value

0
1
2
3
4
5
6
7
8
9

19 %k ok ok kok ok ok ok ok ok ok ok ok ok ok ok ok ok
3 * %k
15 khkkhkhkhkhkkkrkrkkkhk
i %k ok kokok ok
11 khkkkkkkkkkk
*hkkkkkkkk
%k ok ok ok ok ok ok ok ok ok ok ok
*kkkk
khkkhkhkhkhkhkkkrkrkrkkkhx
*

Sk (0 p) SOyge w dalin (295

). A8 Gl 1) axg ,o el Slads olows gl al)] Lwgs 9 08,5 Gy Jb Feve 1) Wb o aS s g gl sl Jle

(2S5 0 glal)] pate SO ) axg j awl Slads slows
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#include <iostream.h>
#include <stdlib.h>
' #include <time.h>

void main ()

D i
»  const int arraySize = 7; E
: int frequency| arraySize ] = { 0 }; I
E srand( time( 0 ) ); E
i for ( int roll = 1; roll <= 6000; roll++ ) 1
E ++frequency[ 1 + rand() % 6 ]; E
: cout << "Face Frequency" << endl;

i for ( int face = 1; face < arraySize; facet++t ) 1
E cout << face << "\t" << frequency[face] << endl; E
v} :

Pl (o ) Sy o aalip (g5

Face Frequency
1023
990

1008
971
1025
983

Loy o 05 o adlil asly G 1) dmg o & bgy e paic o « ++frequency [rand()%6 + 1]; .o
5o bgrye yate jlaie b Bolas yeb 4 b 8 w05 o o F Y o sooe FANA()%6 + 1

b oo 8l egzs

3959 51 a5 oo i J 4 UL ol oo Bgy 5l gl ati) 0,3d sl Ll 5l eolanal < o l)] slo o 15 51 SO
o 28l 0 0955 Jlie ylgie 4 bril jo Wi oo Slael Jolis s asass el 4 b aS ol 4T L gm0 5 o 8l o

4 ezly y date jsb ar oo a5 o) o )Lal (ixy any Jad )0). 0055 (o0 smnp ) a5 50 O Pl 5 695 5l b
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aolS Job b cul ply 358 al)l Jsb oS o 20 i hello ads L1, stringl ob o ol al,] 398 jgms
Stringl 1,1 10 .08 o asein | atd, bl 6 o ST @ ol bgy o a5 0y G 0gdlas & o hello
ol bl s, olle ads glsl 008 o i N0 Ly Cir ol j0 zo 5SS aisl o & Job s

B9 (oo pative SSIS

J31s 398 Hemwd ,0 byl jolic a5 sl adly 4> WS e oo ke alFlax |, SEANGL o)1 jolic 598 jg9nms
3L o char string1[]="hello"; ;s siles amcs o s "\O" L as ) Ll 5 g 03,5 15 ()

By ol el a5 (g paie puail lawgs wid ) By 51 Sy e 4 I il e By Sl sl )T gl as; ole e
s 'I' Jols string1[3] 5 'h' Jolo string1[0] Jie plye @ o8 by (ooiios oy oo il (o

b oo '\0" Lz string1[5]

Slo LB ol ans, sl alyl o 1) oS amio 5l oo o)lsww)#qdljssoksdn S Jawgs

3ly aisy sl a |y zg SIS gams o )),8 String2 s , ouilss oS asio i |, By, 5l (ol 4, 398 5w
S slad gl 4 ar, B oS asio 1) b 2STIS CIN jgins (58 i ok 4 .0iS oo adlal 5)lS Lawgs oo
551, "hello there" - Le 5 cin >> string2; c.o ol ofin 51 Jlio oy 40055 o b 4o
a5 0955 ) aslip ol alold SIS ol ol o)y &ile 92 0,5 (oo 1,8 SEFING2 s hello wus ks s

.MoksoQL;lS I slas, s 4.;.\)1 dﬁf)lf

______________________________________________________________________________________

#include <iostream.h>
volid main ()
{

char name[ 20 1;

cout << "Please Enter your name : ";
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cin >> name;

cout << "Welcome, " << name
<< " to this program. \n" ;

cout << "Your separated name is\n";

for ( int 1 = 0; name[ 1 ] !'= "\0'; 1i++ )
cout << name[ 1 ] << ' ';

bl oo p) Dyge 4 by (29>

Please Enter your name : Mohammad

Welcome, Mohammad to this program.
Your separated name is
Mohammad

ail> bys les o35 oo olx 295 40 lax o 1) )5 Lawgs oad o)y pb By, o FOF wil> 598 aslip o
il oo g 4 slectl il a5 canl 3, byd ol SB35 65wl o name[ i ] 1="\0'

Slerld sam Dlds (gly 5 00,5 Laas 1) 0e5 lade (bl dowe piie S pedledn 5145 0500 059> (yiled o o
olgd led 5l g 0 5 4 oy e s b )l 6l 1, SEAIC £45 0005 solizul SEALIC adls 51 s )ls a5 15 s
S dz g ol (25 g Al 4 S e (59 S de Lm0 oud 4IiS

#include <iostream.h>

void staticArrayInit( void );
void automaticArrayInit( void );

int main ()

{
cout << "First call to each function:\n";
staticArrayInit();
automaticArrayInit () ;

cout << "\n\nSecond call to each function:\n";

staticArrayInit();
automaticArrayInit () ;
cout << endl;
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return O;

}

// function to demonstrate a static local array
void staticArrayInit( void )
{

// initializes elements to O

// first time function is called

static int arrayl[ 3 ]={0};

cout << "\nValues on entering staticArrayInit:\n";

// output contents of arrayl
for ( int 1 = 0; 1 < 3; i++ )
cout << "arrayl[" << 1 << "] ="
<< arrayl[ 1 ] << " ";

cout << "\nValues on exiting staticArrayInit:\n";

// modify and output contents of arrayl
for ( int j = 0; J < 3; j++ )
cout << "arrayl[" << j << "] ="
<< (arrayl[ j ] += 5 ) << " ",

} // end function staticArrayInit

// function to demonstrate an automatic local array
void automaticArrayInit ( void )
{
// initializes elements each time function is called
int array2[ 3 1 = { 1, 2, 3 };

cout << endl << endl;
cout << "Values on entering automaticArrayInit:\n";

// output contents of array?2
for ( int 1 = 0; 1 < 3; i++ )
cout << "array2[" << 1 << "] ="
<< array2[ 1 ] << " ";

cout << "\nValues on exiting automaticArrayInit:\n";

// modify and output contents of array?2
for ( int 3 = 0; J < 3; j++ )
cout << "array2[" << j << "] ="
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First call to each function:

Values on
arrayl[0] = O
Values on

arrayl[l] = 0

arrayl[0] = 5

arrayl[l] = 5

Values on
array2[0] =1
Values on
array2[0] = 6

array2[1l] = 2
array2[1l] = 7
Second call to each function:
Values on
arrayl[0] = 5

Values on
arrayl[0] =

arrayl[l] = 5

10 arrayl[l] =
Values on
array2[0] =1
Values on
array2[0] = 6

array2[l] = 2

array2[1l] = 7

adl oo p) Dyge d abn (29>

entering staticArraylInit:
arrayl[2]
exiting staticArraylInit:
arrayl[2]

entering automaticArrayInit:
array2[2]
exiting automaticArrayInit:

array2[2]

entering staticArraylInit:
arrayl[2]
exiting staticArrayInit:

10 arrayl([2]
entering automaticArrayInit:
array2[2]
exiting automaticArrayInit:
array2[2]

3y XS e |y ao laie StaticArrayInit b Jlssls L oJl o arrayl ol ole ggb adby o
| ] PES U R FR array2 all bl oS o Lo 1) 095 (L3 Jlade op 3T (b ol Sle3ld gom Slads
A8 o Cawd 1y 395 Jlade @l 3l zo,5 b g 0gd o adgl 20 laie automaticArrayInit
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______________________________________________________________________________________
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void modifyArray (int [] , int);
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void modifyElement ( int );

void main ()
{
const int arraySize = 5;
int a[ arraySize ] = { 0, 1, 2, 3, 4 };

cout<<"Effects of passing entire array by reference:"
<<"\n\nThe values of the original array are:\n";

// output original array
for ( int i = 0; i < arraySize; i++ )
cout << "\t"<< a[ i ];

cout << endl;

// pass array a to modifyArray by reference
modifyArray( a, arraySize );

cout << "The values of the modified array are:\n";

// output modified array
for ( int j = 0; j < arraySize; Jj++ )
cout << "\t" << al j 1;

// output value of a[ 3 ]

cout<<"\n\n\n"
<<"Effects of passing array element by value:"
<<"\n\nThe value of a[3] is " << a[ 3 ] << '"\n';

// pass array element a[ 3 ] by value
modifyElement ( a[ 3 ] );

// output value of a[ 3 ]
cout << "The value of a[3] is " << a] 3 ] << endl;

}

// in function modifyArray, "b" points to
// the original array "a" in memory
void modifyArray( int b[], int sizeOfArray )
{

// multiply each array element by 2

for ( int k = 0; k < sizeOfArray; k++ )

bl k ] *= 2;
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v // in function modifyElement, "e" is a local copy of
E // array element a|[ 3 ] passed from main

i void modifyElement ( int e )

o

E // multiply parameter by 2

| cout << "Value in modifyElement is "

: << (e *= 2 ) << endl;

tabl o 2 Oygo a4 398 Aalip (295

Effects of passing entire array by reference:

The values of the original array are:
0 1 2 3

The values of the modified array are:
0 2 4 6

Effects of passing array element by value:

The value of a[3] is 6
Value in modifyElement is 12
The value of a[3] is 6

L. oS T 50 ol 00 ooliw,s o] & a5 |, @ &l,] Lole ,loa. moOdifyArra B¢ 598 abip o
& T U 2 O ) Ol el &L 89 )
IPESRERPI &S ol> > 0 500,5 pluen |, 8l bS] lade modinyIement

» 80 S S PT STI” 0 Al gy by plegs
LS e ol o lade 48 (6 ymis g ailas all yaie

Gl ol sl 1) ol oo ooliw 8 T 4 aS gl 4l olie s ojlal o (b a5 wblysy ol (Sen &8lge i
A iz 50 oS eolanwl 4l T 4 bgsye lesS T 5l LS CONSE auls 51 ol 315 b5 iy 5 oK 157
ol o3l LS 5 S5 e e SLLlS (sllad iy S5 L antly 4l |, ] ol ke o s b J5s 5

PAS Aoyl el . aed cei el |y IS

#include <iostream.h>
void tryToModifyArray( const int [] )
void main ()

{
int al] = { 10, 20, 30 };
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tryToModifyArray( a );
cout << af[0] <<' '<< a[l] <K' '« a[2] <<'\n';
}
// In function tryToModifyArray, "b" cannot be used

// to modify the original array "a" in main.
void tryToModifyArray( const int b[] )

{
b[ 0] /= 2; // error
b[ 11 /=2; // error
b[ 21 /=2; // error
}

aS |yl @.\)i,ou;m;sm@u 5 097 ¢ b awles axlge g sllas sbe slig b 558 asliyp 0,5 LiLelS s

el ¢ 0gy oad Jlu )l il 4 ol e 4

Error in line 19: Cannot modify a const object

Error in line 20: Cannot modify a const object
Error in line 21: Cannot modify a const object
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#include <iostream.h>
void showArray (const int [] , int);

void main ()

{
const int arraySize = 6;
int al[ arraySize ] = { 2, 5, 4, 3, 6 ,1};
int hold;

cout << "Data items in original order\n";

showArray (a,arraySize) ;

for ( int i = 0; i < arraySize - 1 ; i++ )
for ( int j = 0; Jj < arraySize - 1; J++ )
jl>alj+11) {
hold = al j 1
al 3 1 =al 3 +11;
al J + 1 1 = hold;
}

cout << "\nData items in ascending order\n";

showArray (a,arraySize) ;

+ void showArray( const int arrayl[] ,int arraySize)
{
for (int c=0; c<arraySize ;ct++)
cout << arraylc] << " ";
cout << endl;

! if ( af

_____________________________________________________________________________________
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Data items in original order
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254361

Data items in ascending order
123456
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#include <iostream.h>
int linearSearch(const int [], int, int );

void main ()

{

const int arraySize = 7;

int a[ arraySize ]={2,6,4,3,12,10,5};

int searchKey;

cout << "Enter integer search key: ";

cin >> searchKey;

int element=linearSearch(a, searchKey, arraySize);

if ( element != -1 )

<< element << endl;
else
cout << "Value not found" << endl;

}

int linearSearch( const int arrayl[],

E cout << "Found value in element "
E int key, int sizeOfArray ) E

{
for ( int j = 0; j < sizeOfArray; j++ )
if ( array[ j ] == key )
return j;
return -1;
}

bl (oo ) Dyge 4 B98 elip (295

Enter integer search key: 12
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Found wvalue in element 4
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Enter integer search key: 20

Value not found
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#include <iostream.h>

int binarySearch( const int [], int, int);

void main ()

{

}

const int arraySize = 15;

int al[ arraySize ]={0,2,4,6,8,10,12,14,
16,18,20,22,24,26,28};

int key;

cout << "Enter a number between 0 and 28: ";
cin >> key;

int result =
binarySearch( a, arraySize, key);

if ( result != -1 )
cout << '\n' << key << " found in array element "
<< result << endl;
else
cout << '\n' << key << " not found" << endl;

int binarySearch( const int b[],

int arraySize ,
int searchKey )

int middle, low=0, high=arraySize - 1;

while ( low <= high )
{
middle = ( low + high ) / 2;
if ( searchKey < b[ middle ] )
high = middle - 1;
else
if ( searchKey > b[ middle ] )
low = middle + 1;
else return middle;
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1
! return -1;
1
1
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Enter a number between 0 and 28: 8

8 found in array element 4
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Enter a number between 0 and 28: 25

25 not found
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void main ()

{

int arrayl[ 2 ][ 31 ={ (1, 2, 3}, {4, 5, 6} };
int array2[ 2 ][ 31 = {1, 2, 3, 4, 5 };
int array3[ 2 1[ 3 1 ={ {1, 2}, { 4 } };

cout << "Values 1in arrayl by row are:" << endl;
printArray( arrayl );

cout << "Values 1in array?2 by row are:" << endl;
printArray( array2 );

cout << "Values 1in array3 by row are:" << endl;
printArray( array3 );

}
void printArray( int al[l[ 3 1 )
{
for ( int 1 = 0; 1 < 2; 1i++ )
{
for ( int j = 0; J < 3; j++ )
cout << al[ 1 ][ J ] << " ';
cout << endl;
}
}

Padl oo p) Dyge w4 abn (29>

Values in arrayl by row are:
123
4 56
Values in array2 by row are:
123

450
Values in array3 by row are:
120
400
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#include <iostream.h>
void main( )

{
int a[10]([10],1i,73;
for (i=0;i<10;i++)

for (3=0;73<10;j++)
ali]l [J]1=(1+1)*(J+1);

for (1=0;1i<10;1++) {
for (3=0;73<10;j++)
cout <<alil[jI<<"\t";
cout<<endl;

DSl (e ) Do w398 aalip (g5

VA



P e TN C o) 4 e gh 4ol

) 18 27 36 45 54 63 72 81 90

10 20 30 40 50 60 70 80 90

55 o il iy i

.xs)loo?)o\)Gm)lmfywbﬁ.ia.w@d)lb\@ 095,01y abisl> sla ails wyol )5 o Ll sl e
o Lol aiS o dxxlie ¢ jlaie SO @ puites Hob A pxie SO pb L a5l g5 0 1) e S eyol )5 olal Jg
:wayﬁ}ﬁ@.ﬁ@wlﬁ)lm&@Wﬁ)#@;o)ul

count

Z

countPtr count

. > 7

S oo axxlye il o ¥ (ol AT (6 piie 4 e 5k 4 COUNEPEY

gs 5l 1, count o 5 jses Jlie flaie 4. Wgd ci s b ooliiwl 5 LB ¢ 6,500 it ;o aiile ju )5 o Lal
LA e i, N g9 5l e 4 5,5 o,Lal |, cOUNEPEr o s int

S oo oalinal T ol 51 8 3 ol cendle 51 ¢ S5 0Ll 95 5l (it 5 i yad sl

PAS Axgl ) s &

(OF
(@]
o
o
'_l
()
*
b
g
t
=
*
<!
g
ct
=

______________________________________________________________________________________

Ngd e i dOuble g4 5l Ll e 4 ole 5 o Ll YPEF o XPRE . 568 50 o

V4



P e TN C o) 4 e gh 4ol

0 Amogi Al 5 v BB aeliy asul gl Jg ail oo el 5 oLl sle i ob sleasl o Ptr 3l oolaul 1SS
oS ooliiwl 3 o Ll ab skl o PEF 5l 0e

5 0,Lil b Shos

E int y=5;
' int *yPtr;
. yPtr = &y;

Gy TN g5 51 6 uiio 0 6,5 0 Lol CYPRE e 5 05,5 00 i 8 s LN g5 511, Y e 398 &l g

yPtr y

. » 5
yPtr y
OxB8fb6fff4 5

0xBfb6fff0 Ox8Bfb6fff4
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#include <iostream.h>

void main ()

Vo :
E int x = 5, y = 15; E
! int *xPtr, *yPtr; !

xPtr = &x;
yPtr = &y;

K
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cout << "The value of x is " << x
<< "\nThe address of x 1s " << §&x
<< "\nThe value of xPtr is " << xPtr;

cout << "\n\nThe value of y is " << y
<< "\nThe address of y is " << &y
<< "\nThe value of yPtr is " << yPtr;

|

:

+ *xPtr = 10;

: cout << "\n\nx=" << x << " and y=" << y;

*yPtr = *xPtr;
cout << "\nx=" << x << " and y=" << y;

xPtr = yPtr;
cout << "\nx=" << x << " and y=" << y;

*xPtr = 20;
cout << "\nx=" << x << " and y=" << y;

_____________________________________________________________________________________
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value of x is 5
address of x is O0x8fb4fff4
value of xPtr is Ox8fb4fff4

value of y is 15
address of y is 0x8fb4fff2
value of yPtr is O0x8fb4fff2

and y=15
and y=10
and y=10
and y=20

YPtr s XPtr 055 210 s> Y 50 (ool X g oo i a3 o dae g4 5l Wy X e g0 398 aalip 5o
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#include <iostream.h>
void callByPointer( int * );
int main ()
{
int number = 5;

cout << "The original value of number is " << number;

// pass address of number to callByPointer
callByPointer ( &number );

cout << "\nThe new value of number is "
<< number << endl;

return 0;

}
void callByPointer ( int *nPtr )
{
*nPtr = *nPtr * *nPtr * *nPtr; // cube *nPtr
}
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The original value of number is 5

The new value of number is 125
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void f( const int * ); // prototype

int main ()

{
int y;

f( &y ); // f attempts illegal modification

}

// xPtr cannot modify the value of the variable
// to which it points

void f( const int *xPtr )

{

*xPtr = 100; // error: cannot modify a const object

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
! return 0;
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Compiling CONSTP1.CPP:

Error CONSTP1.CPP 16: Cannot modify a const object
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int main ()

{

int x, vy,

: // ptr is a constant pointer to an integer that can
E // be modified through ptr, but ptr always points

b // to the same memory location.

E int * const ptr = &x;

E *ptr = 7; // allowed: *ptr is not const

i ptr = &y; // error: ptr is const;

// cannot assign new address

return O;

Cs g5 o 1y (guaz ool Coli 5 o Ll 4 a8l 5 (de ¢ 280 o ollas pliy ol JolalS s5a 558 asbi
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Compiling CONSTP2.CPP:

Error CONSTP2.CPP 11: Cannot modify a const object
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#include <iostream.h>

''int main ()
{
int x = 5, y;

: // ptr is a constant pointer to a constant integer.
E // ptr always points to the same location;

I // the integer at that location cannot be modified.
E const int *const ptr = &x;

cout << *ptr << endl;

*ptr = 7; // error: *ptr is const;

// cannot assign new value
ptr = &y; // error: ptr is const;

// cannot assign new address

return O;

azlge ol i g gad 1y 5 o)Lal e ol 5 S o) lil e aSTul e pllas plig b (38 asliy (10,5 LU plSie
e s

Compiling CONSTP3.CPP:
Error CONSTP3.CPP 14: Cannot modify a const object

Error CONSTP3.CPP 16: Cannot modify a const object
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int b[5];
int bptr;

() s Jawgs |, bptl‘)fo)l..i‘;l ool oo e aib oo al)l gl pare 4 (6,5 o Lil (Ll (y9a0) al,T pb aS el )
:Moo)u‘ba\ib])m;coﬁ.'ﬁ‘@

5oy oo e s e B T 4 358 slajgiws ) (S0 Lwgs a5 DPEE 3 o Lal Loy B[3] jaie 4 Slxws sl
10,5 oolaiwl 3 ek

oo ol )T Jol jaie & DPF &5 Slxl 5l ol st s o3 ol 5l ke o DPEr+3 pgeie b L3 cons o

\RN%



P e TN C o) 4 e gh 4ol

casl oo o)kl el o il 5l eolitul 45 asl anidls azgi . 5,5 walys o il B[3] wls & *(bptr + 3)

«bptr+3 e e 5 @ sl e 1) Ge8 jeiws STole + Sles 4y cond 6 5YL Coglgl % Sl 9>
L00,5 oo adlal b[0] «5 4 ¥ e oS oolaz]

Wl 4 58 (08,5 s 398 Olygiws o0 a5 wil oo sl al,T ab D Lxnl o) F(D + 3) a5 wsl axsls sy
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3,5 wale> g4, b[1] s bptr[1] Jbe Glgie 4 e 0,5 s oail by 4T asle ol o 5 1y )5 6 Ll
casb o BalT a5 o el bptr e
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#include <iostream.h>

void main ()

{
int b[] = { 10, 20, 30, 40 };
int *bPtr = b;
int 1i;

cout << "b[i]:\n";
for (1 = 0; 1 < 4; i++ )

cout << "b[" << l << n] = " <L b[ l ] << '\H',‘
cout << "\n*(b + 1):\n";
for (1 =0; i < 4; i++ )
cout << "*(b + " <K 1 <M ="
<< *( b + 1) << "\n';

cout << "\nbPtr[i]:\n";
for (1 =0; 1 < 4; i++ )
cout << "bPtr[" << 1 << "] = " << bPtr[ 1 ] <<'\n';

cout << "\n* (bPtr + 1i):\n";
for (1 = 0; 1 < 4; i++ )
cout << "*(bPtr + " << i << ") ="
<< *( bPtr + 1 ) << '"\n';
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bPtr[i]:
bPtr[0]
bPtr[1]
bPtr[2]
bPtr[3]

* (bPtr
* (bPtr
* (bPtr
* (bPtr
* (bPtr

)5 o,Lsl 51 gl 4,
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const char *s[4] =
{ "stringl","string2","string3","string4d" }
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#include <iostream.h>

void bubble( int [], const int, int (*) ( int, int ) );
void swap( int * const, int * const );

int ascending( int, int );

int descending( int, int );

void main ()
{
const int arraySize = 10;
int order;
int counter;
int a[ arraySize ] = { 2, 6, 4, 8, 10,
12, 89, 68, 45, 37 };

cout << "Enter 1 to sort in ascending order, \n"
<< "Enter 2 to sort in descending order: ";

cin >> order;

cout << "\nData items in original order\n";

for ( counter = 0; counter < arraySize; counter++ )
cout << " " << a[ counter ];

if ( order == 1 ) {

bubble( a, arraySize, ascending );

cout << "\nData items in ascending order\n";
}
else {

bubble ( a, arraySize, descending );

cout << "\nData items in descending order\n";

for ( counter = 0; counter < arraySize; counter++ )
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cout << endl;

}
void bubbl
for (

for (
if (

e (

swap (

}

int work([],

int

int pass 5
int count =
(*compare) (
&work [

=1

(*compare) (

0;

count

pass < size;
count < size-1;

in

t

const int size,
int,

)

)

pass++ )

work[count],

I

void swap( int * const elementlPtr,

{

int hold = *elementlPtr;
*elementlPtr = *element2Ptr;
*element2Ptr = hold;

}

int ascending( int a,

{

int * const element2Ptr

return b < a;

}

int descending( int a,

{

return b > a;

Enter 1 to
Enter 2 to

Data items
2 6 4
Data items
2 4 6
Enter 1 to
Enter 2 to

Data items

int b

int b

)

)

)

sort in ascending order,
sort in descending order:

in original order

8

in ascending order

8

10

10

12 89 68

12 37 45

45

68

37

89

sort in ascending order,
sort in descending order:

in original order

\YY

count++)

work[count + 1]))
swork [count + 11]);

2

tabl o 2 Oyge a4 398 Alp (29,5
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2 6 4 8 10 12 89 68 45 37

Data items in descending order
89 68 45 37 12 10 8 6 4 2

1 cd,8 1,8 eolatwl 0,40 bubble &b 50 15 olesS T waus sl o a5 jslailen
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coil oo 1 S 4 5,5 o Ll COMPAre (S asie a5yl gl #COMPAre LS s a5 4 slojiil,

Pl mdlgs 1y g3 jeiws ooy 5 4 kCOMPAre Ls o1, byl SToasslyl

int *compare (int,int)
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(*compare) (work[count],work[count+1])
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#include <iostream.h>

void functionl ( int );
void function2 ( int );
void function3 ( int );

int main ()

{

void(*f[ 3 ]) (int)={functionl, function2, function3};
int choice;

cout << "Enter a number between 0 and 2, 3 to end:";
cin >> choice;

while ( choice >= 0 && choice < 3 ) {
(*£f[ choice ]) ( choice );

cout <<"Enter a number between 0 and 2, 3 to end:";
cin >> choice;

}

cout << "Program execution completed." << endl;

return 0;

}

void functionl ( int a )

{

cout << "You entered " << a
<< " so functionl was called\n\n";

}

void function2( int b )

{

cout << "You entered " << b
<< " so function2?2 was called\n\n";

}

void function3( int c¢ )

{

cout << "You entered " << c
<< " so function3 was called\n\n";

\Y¢
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tabl o 0 Oygo a4 (398 Aalip (295

Enter a number between 0 and 2, 3 to end:
You entered 2 so function3 was called

Enter a number between 0 and 2, 3 to end:
You entered 0 so functionl was called

Enter a number between 0 and 2, 3 to end:
You entered 1 so function2 was called

Enter a number between 0 and 2, 3 to end:
Program execution completed.

Slgie 4 1) oo sae G e a5 function3 ; function2 ; functionl Lol L b aw §od 4ok o
f pb Ll al)l jo 1) sl aw cpl ar sla )3 o )lil 5 jgiws ol o iy yad « A3l 39,5 g 0iS oo Bl ,0 (69,9
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i (*f[choice]) (choice);

955 oo Jlo)l b @ GlesS T olgie 4, ChoiCE 5 005 f i &y 5l % szl el
b aly Wil pm
S oyl B oy Oyg0 5l L3 SEFINGLR o) wilbelis Ll o a5 as, b3l mles 5l solaws Gone ol yo

E char *strcpy (char *sl, const char *s2);

_____________________________________________________________________________________

» char *strncpy (char *sl, const char *s2, size t n); 1

\Yo
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P S Az g

#include <iostream.h>
#include <string.h>

void main ()

{
char x[] = "Happy Birthday to You";

char y[ 25 1;
char z[ 15 ]:

strcpy( vy, x ); // copy contents of x into y

cout << "The string in array x is: " << x
<< "\nThe string in array y is: " << y << '\n';

// copy first 14 characters of x into z
strncpy( z, x, 14 ); // does not copy null character

z[ 14 ] = '"\0'; // append '\0' to z's contents

cout << "The string in array z 1is: " << z << endl;

tabl o 2 Ojge a4 (398 Abp (9,5

The string in array x is: Happy Birthday to You
The string in array y is: Happy Birthday to You

The string in array z is: Happy Birthday

E char *strcat (char *sl, const char *s2);

'+ char *strncat (char *sl, const char *s2, size t n); '

) delip 4 ail S o p ol ey Gl 4,81 g S o Lol ST wis) 4 1, 82 s, 5l B> N g &b
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#include <string.h>

void main ()

{

char s1[ 20 ] = "Happy "; E
char s2[] = "New Year "; 1
char s3[ 40 ] = ""; ;
cout << "sl = " << sl << "\ns2 = " << s2; 1
strcat( sl, s2 ); // concatenate s2 to sl E
cout << "\n\nAfter strcat(sl, s2):\nsl = " << sl E

<< "\ns2 = " << 82; 1
// concatenate first 6 characters of sl to s3 E
// and places '\0' after last character !
strncat( s3, sl, 6 ); E
cout << "\n\nAfter strncat(s3, sl, 6):\nsl = " << sl E

<< "\ns3 = " << s3; :
strcat( s3, sl ); // concatenate sl to s3 E
cout << "\n\nAfter strcat(s3, sl):\nsl = " << sl 4

<< "\ns3 = " << s3 << endl; :

sl =
s2

Happy
= New Year

After strcat(sl, s2):
sl = Happy New Year
s2 New Year

After strncat(s3, sl,
sl = Happy New Year

s3 Happy

6) :

After strcat(s3,

sl):
Happy New Year
Happy Happy New Year

sl =
s3 =

\YV

S e T
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int strcmp (const char *sl, const char *s2);

S1 i, 105 o0l S Jho jlade Widg plp aid, 90 ST. 05 o awslic 82 ais, L1, 81 as, 599 nbs

S0 dils Al >g 5 Cule s00e q.;‘;;lgSZ )’11;;5))'.351 sy Sl e goas .).:LLSZ 3l 5 SeeS

int strncmp (const char *sl, const char *s2, size t n);

0. og saly> SEFCMP 24,5 asles 1l 29,5 3 05 o 4wl S2 axi, L1, S wis) Jol > M 593 &b
PSS Ay pj asly

______________________________________________________________________________________

#include <iostream.h>
#include <string.h>

void main ()

{

char *sl
char *s2
char *s3

"Happy New Year";
"Happy New Year";
"Happy Holidays";

cout << "sl = " << sl << "\ns2 = " << s2
<< "\ns3 = " << s3 << "\n\nstrcmp(sl, s2) ="
<< " " KL stremp( sl, s2 )
<< "\nstrcmp(sl, s3) =" << " "
<< strcmp( sl, s3 ) << "\nstrcmp(s3, sl) ="
<< " " < stremp ( s3, sl );

cout << "\n\nstrncmp(sl, s3, 6) =" << " "
<< strncmp (sl,s3,6) << "\nstrncmp(sl,s3,7) ="
<< " " <K< strncemp( sl, s3, 7 )
<< "\nstrncmp(s3, sl1l, 7) ="
<< " " << strnemp( s3, sl, 7 ) << endl;

bl (oo ) Dyge 4 B98 elip (295

sl = Happy New Year

s2 = Happy New Year
s3 = Happy Holidays

stremp(sl, s2) = 0
strcmp(sl, s3) = 6

\YA
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stremp(s3, sl) = -6

strncmp(sl, s3, 6)
strncmp(sl, s3, 7)

strncmp (s3, sl1l, 7)

char *strtok (char *sl, const char *s2);

#include <iostream.h>
#include <string.h>

volid main ()

{

char sentence[] ="This is a sentence with 7 tokens";

char *tokenPtr;

cout << "The string to be tokenized is:\n"<<sentence

<< "\n\nThe tokens are:\n\n";
tokenPtr = strtok( sentence, " " );

while ( tokenPtr != NULL ) {
cout << tokenPtr << '\n';

tokenPtr = strtok( NULL, " "™ ); // get next token

}

cout <<"\nAfter strtok, sentence ="<<sentence<<endl;

The string to be tokenized is:
This is a sentence with 7 tokens

The tokens are:

This

is

a
sentence

' ¥4

odl oo p) Oype & 398 by (295
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tokens

After strtok, sentence = This

#include <iostream.h>
#include <string.h>

void main ()

{

char *stringl "abcdefghijklmnopgrstuvwxyz";
char *string2 = "four";

char *string3 = "Boston";

cout << "The length of \"" << stringl
<< "\" is " << strlen( stringl )
<< "\nThe length of \"" << string2
<< "\" is " << strlen( string2 )
<< "\nThe length of \"" << string3
<< "\" is " << strlen( string3 ) << endl;

odl oo p) Oype & 398 by (29

The length of "abcdefghijklmnopgrstuvwxyz" is 26
The length of "four" is 4

The length of "Boston" is 6

Sl iy 55

L Solee sl ools gg5 3l sl (\Soe S 50 polie pl aS aily o (gie) paie golasd 3l ISiise ¢ ools o9 ba sl
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struct Time {
int hour;
int minute;
int second;

yaie dw 6ls TIME ol L ooty sl bisle S o ol TIME L L1, sl S SEFUCE 4l 558 [ 5ns o
ail o (4l 5,5 sl second . (aids o S sl minute . (cele )lueS 1) hour gl «
LSl g0 Jg il Sl sl sl asily oo Jlisle S jolie . ol o e soe go5 5l polic ol a5

WS e bl LT e BI5  cpl 9wl LSS sleel b s polie (sl,ls alys oo iglice

By ,a5 0ols £ pl 1y ole e g @S oolaiul was ools £o5 pl 5l audlel oo o ol Time Ji-E= WPLCU I e,

PAS Az gl g Dl jgiws 4y S

Time timeObject;
Time timeArray[10];
Time *timePtr=&timeObject;

Vo ol a5 ol &), tIMEArray . oos o i, TIME g4 5l o a timeObject o ol jyins Loy
5 timeObject o L akil> 5l ol wls 4y 5,5 o Ll LIMEPEr . 555 o iy« wil o TIME g4 5l paie

HS e jolic @ (ow pwd

i gl ahais Sloc . @S o0 colaiul () o, Slee b 5 () ahts Slee 3l Lole SO jole 4 olows iy
POS Axg p) gted 4 JUe plgie 4008 (o0 )18 osliiul 890 ¢ piie SGpl Bk I L G paie 4

timeObject.hour = 13;
timeObject.minute = 33;
timeObject.second = 20;

Jade Yo g ¥¥ g WY Lolio bews s |, TIME g4 5l .50 Second ; minute ; hour ole 543 g0
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SG g () site Ceadle STl a8 Iy Sles . 8y, 0,5 & time Object sl hour a5 5 Ol (o,
;o)l.w‘ky).'aj)bl.u &]Mb@mdélfsw‘owwwyﬁjéw‘uﬂdobujw(>)]5)fw>{$
.o];@)lﬁaau:wla)y

______________________________________________________________________________________

4. ol s, 5 o timePtr 5. Lil Loy timeObject s hour o 55 Ol Gl 368 5w
solio! (¥*timePtr).hour ;| .|s _ hour .. 4 _lews ol hour <- timePtr ;| ol o>
GSlp 3 ) Heiws 5l e olgie 4wl oo ol #EIMEPEr LS o 5l 5l solitul a5 asl axsls a>g . 0,5

8,5 soliul olys oo tIMeEPEr 5. L:l Loy timeObject .. s hour . Ul

cet o g 4 gl b pleoS )T byl iy, Lawg g cowl 48,5 13 oolitsl 5,00 TIME@ JLsle 55 asliy o
Jl,| printStandard , printUniversal ~ls « sl - Time sl ¢4 5 o5 dinnerTime

o] 00

#include <iostream.h>

struct Time {
int hour; // 0-23 (24-hour clock format)
int minute; // 0-59
int second; // 0-59
}:

void printUniversal( const Time & );
void printStandard( const Time & );

int main ()

{

Time dinnerTime;

dinnerTime.hour = 18;
dinnerTime.minute = 30;
dinnerTime.second = 0;

cout << "Dinner will be held at ";
printUniversal ( dinnerTime );

cout << " universal time, \nwhich is ";
printStandard( dinnerTime ) ;

cout << " standard time.\n";



P e TN C o) 4 e gh 4ol

dinnerTime.hour= 29; //set hour to invalid wvalue
dinnerTime.minute= 73; //set minute to invalid value

cout << "\nTime with invalid wvalues: ";
printUniversal ( dinnerTime ) ;
cout << endl;

return 0;

void printUniversal ( const Time &t )
{
cout << (t.hour<l0 ? "0":"") << t.hour << ":"
<< (t.minute<10 ? "0":"") << t.minute << ":"
<< (t.second<1l0 ? "0":"") << t.second;

void printStandard( const Time &t )

{
cout << ( ( t.hour == 0 || t.hour == 12 ) ?
12 : t.hour % 12 ) << ":"
<< (t.minute<10 2?2 "0":"") << t.minute << ":"
<< (t.second<l0 2?2 "Q0":"") << t.second
<< ( t.hour < 12 2 " AM" : " PM" );
}

WSl (oo ) Dyge 4§98 aslpy >,

Dinner will be held at 18:30:00 universal time,
which is 6:30:00 PM standard time.

Time with invalid wvalues: 29:73:00

3 Ll oyl 0g2g Time Sl g 5l e 4 Ceoyol 20 Jlade Sl ¢ w0 S snalie 348 acly yo a5 jshailen
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class Time {
public:
Time () ;
void setTime( int, int, int );
void printUniversal () ;
void printStandard() ;

private:
int hour;
int minute;
int second;
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______________________________________________________________________________________

Time sunset;
Time arrayofTime [5];
Time *timeptr = & sunset;
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Vo bls ol «l,] arrayofTime oo o ciu o TIME 00 g5 5l s i SUNSEL 565 &l jgins Ly
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#include <iostream.h>

class Time {
public:
Time () ;
void setTime( int, int, int );
void printUniversal () ;
void printStandard() ;

private:
int hour; // 0 - 23 (24-hour clock format)
int minute; // 0 - 59
int second; // 0 - 59

}
Time::Time ()
{
hour = minute = second = 0;
}

void Time::setTime( int h, int m, int s )

{

hour = ( h > 0 && h < 24 ) 2?2 h : 0;
minute = (m > 0 && m < 60 ) ? m 0;
second = (s > 0 && s < 60 ) 2 s 0;

void Time::printUniversal ()
{
cout << (hour<l1l0 2 "Q0":"") << hour << ":"
<< (minute<10 2 "0":"") << minute << ":"
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<< (second<1l0 ? "0O":"") << second;

void Time::printStandard()
{
cout << ( ( hour == || hour == 12 ) ?
12 : hour % 12 ) << ":"
<< (minute<10 2?2 "0":"") << minute << ":"
<< (second<10 ? "Q":"") << second
<< (hour < 12 2 " AM" : " PM" );

}

int main ()

{
Time t;
cout << "The initial universal time is ";
t.printUniversal(); // 00:00:00

cout << "\nThe initial standard time is ";
t.printStandard(); // 12:00:00 AM

t.setTime( 13, 27, 6 ); // change time

cout << "\n\nUniversal time after setTime is ";
t.printUniversal(); // 13:27:06

cout << "\nStandard time after setTime is ";
t.printStandard(); // 1:27:06 PM

t.setTime( 99, 99, 99 ); // attempt invalid settings
cout << "\n\nAfter attempting invalid settings:"
<< "\nUniversal time: ";
t.printUniversal(); // 00:00:00
cout << "\nStandard time: ";
t.printStandard(); // 12:00:00 AM

cout << endl;

return O;

_____________________________________________________________________________________

WSl (oo ) Dype 4§98 a5
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The initial universal time is 00:00:00
The initial standard time is 12:00:00 AM

Universal time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM

After attempting invalid settings:
Universal time: 00:00:00
Standard time: 12:00:00 AM

&l 05 5 Sl 0l 005 e wlgi e Gy LS S iy plie WS (e ool 38 sl o a5 jshailen
023 (oo )18 (aels SIS Slas boolyen 1) oIS pb ¢ mls ob 51 L8 )15 el (gl il oals (y ya5 (WS 5l 25 p0

void Time::printUniversal ()
{
cout << (hour<l0 ? "0":"") << hour << ":"
<< (minute<10 2?2 "0":"") << minute << ":"
<< (second<10 ? "Q0":"") << second;
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#include <iostream.h>
class Count {

public:
int x;

void print ()

{
cout << x << endl;
}
}:
void main ()
{
Count counter;
Count *counterPtr = &counter;

cout << "Assign 1 to x and print "
<< "using the object's name: ";

counter.x = 1;

counter.print () ;

cout << "Assign 3 to x and print using a pointer: ";

counterPtr->x = 3;
counterPtr->print () ;

WSl (oo g Dype 4§98 a5

Assign 1 to x and print using the object's name: 1

Assign 3 to x and print using a pointer: 3
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#include <iostream.h>

class Time {
public:
Time () ;
void setTime( int, int, int );
void printUniversal();
void printStandard() ;

private:
int hour; // 0 - 23 (24-hour clock format)
int minute; // 0 - 59
int second; // 0 - 59

}
Time: :Time ()
{
hour = minute = second = 0;
}

void Time::setTime( int h, int m, int s )

{

hour = ( h > 0 && h < 24 ) 2 h : 0;
minute = (m >= 0 && m < 60 ) ? m 0;
second = (s > 0 && s < 60 ) ? s 0;

void Time::printUniversal ()

{
cout << (hour<l1l0 2 "0":"") << hour << ":"
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<< (minute<10 2?2 "0":"") << minute << ":"
<< (second<10 ? "Q0":"") << second;

void Time::printStandard()

{
I cout << ( ( hour == 0 || hour == 12 ) ?
| 12 : hour % 12 ) << ":"
E << (minute<10 2 "0":"") << minute << ":"
<< (second<1l0 ? "0O":"") << second
<< (hour < 12 2 " AM" : " PM" );
}

int main ()

{

Time t; // create Time object

// error: 'Time::minute' 1is not accessible
cout << "minute = " << t.minute;

E t.hour = 7; // error: 'Time::hour' is not accessible
E return 0;

Fsd (o0 42190 WBL (oo (o s JB (pogad ghe Shl p due ol pling b 358 asln 505 hLslS plle

Error in line 50: 'Time::hour' is not accessible

Error in line 53: 'Time::minute' is not accessible
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#include <iostream.h>

class CRectangle {
int width, height;
public:
CRectangle (int,int);
int area (void) {return (width*height);}

}i

CRectangle: :CRectangle (int a, int b) {
width = a;
height = b;

}

int main () {
CRectangle rect (3,4);
CRectangle rectb (5,6);
cout << "rect area: " << rect.area() << endl;
cout << "rectb area: " << rectb.area() << endl;

WSl (oo ) Dyge 4§98 aslpy (>,

rect area: 12

rectb area: 30

SIS Gle oo il pdy el el slesyg0 a4 WIS (gl ools slacl 4y adgl o Jlade aSyl gl | e oassle

dmled dz g5 3 deliy o wdile &b 0,5 JLil,S osou a4 )8

#include <iostream.h>

class CRectangle {
int width, height;
public:
CRectangle ()
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CRectangle (int,int);
int area (void) {return (width*height);}

b s

CRectangle: :CRectangle () {
width = 5;
height = 5;

}

width = a;
height = b;
}

int main () {
CRectangle rect (3,4);
CRectangle rectb;
cout << "rect area: " << rect.area() << endl;

E CRectangle: :CRectangle (int a, int b) {
E cout << "rectb area: " << rectb.area() << endl;

WSl (oo g Dyge 4§98 4l (g

rect area: 12

rectb area: 25
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#include <iostream.h>

class Time {
public:
Time( int = 0, int = 0, int = 0);
void setTime( int, int, int );
void printUniversal () ;
void printStandard() ;

private:
int hour; // 0 - 23 (24-hour clock format)
int minute; // 0 - 59
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int second; // 0 - 59

}
Time::Time ( int hr, int min, int sec )
{
setTime ( hr, min, sec );
}

voilid Time::setTime( int h, int m, int s )
{
hour = ( h > 0 && h < 24 ) ? h 0;
minute = (m > 0 && m < 60 ) ? m : O;
second (s > 0 && s < 60 ) ? s OF;

}

void Time::printUniversal ()
{
cout << (hour<l1l0 2 "Q0":"") << hour << ":"
<< (minute<10 ? "0":"") << minute << ":"
<< (second<1l0 2 "0":"") << second;

void Time::printStandard()

{
cout << ( ( hour == | | hour == 12 ) ?
12 : hour % 12 ) << ":"
<< (minute<10 2 "0":"") << minute << ":"
<< (second<10 ? "Q":"") << second
<< (hour < 12 2 " AM" : " PM" );
}

void main ()

{
Time t1; // all arguments defaulted
Time t2( 2 ); // minute and second defaulted
Time t3( 21, 34 ); // second defaulted
Time t4( 12, 25, 42 ); // all values specified
Time t5( 27, 74, 99 ); // all bad values specified

cout << "Constructed with:\n\n"

<< "all default arguments:\n ";
tl.printUniversal(); // 00:00:00
cout << "\n ";
tl.printStandard(); // 12:00:00 AM
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cout << "\n\nhour specified;";
<< " default minute and second:\n ";
t2.printUniversal(); // 02:00:00
cout << "\n ";
t2.printStandard(); // 2:00:00 AM

cout << "\n\nhour and minute specified;";
<< " default second:\n ";

t3.printUniversal(); // 21:34:00

cout << "\n ";

t3.printStandard(); // 9:34:00 PM

td4.printUniversal(); // 12:25:42
cout << "\n ";
td.printStandard(); // 12:25:42 PM

cout << "\n\nall invalid values specified:\n ";
t5.printUniversal(); // 00:00:00

cout << "\n ";

t5.printStandard(); // 12:00:00 AM

cout << endl;

1
]
E cout << "\n\nhour, minute, and second specified:\n ";
1

Sl (o0 p) e @ 398 aslin (29>

Constructed with:

all default arguments:
00:00:00
12:00:00 AM

hour specified; default minute and second:
02:00:00
2:00:00 AaM

hour and minute specified; default second:
21:34:00
9:34:00 PM

hour, minute, and second specified:
12:25:42
12:25:42 PM

AR 21
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all invalid values specified:

00:00:00
12:00:00 AaM
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class CreateAndDestroy {

public:
CreateAndDestroy () ;
~CreateAndDestroy () ;

private:
int objectID;
Yy

CreateAndDestroy: :CreateAndDestroy (int objectNumber)

{
objectID = objectNumber;
cout << "Object "<<objectID<<" constructor runs\n";

CreateAndDestroy: :~CreateAndDestroy ()
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#include <iostream.h>

class CreateAndDestroy {
public:
CreateAndDestroy( int, char * );
~CreateAndDestroy () ;

private:
int objectID;
char *message;

b5

E CreateAndDestroy: :CreateAndDestroy (
! int objectNumber, char *messagePtr )
v

E objectID = objectNumber;
b message = messagePtr;

cout << "Object " << objectID << " constructor runs "
<< message << endl;

}
CreateAndDestroy: :~CreateAndDestroy ()
{
cout << ( objectID == 1 || objectID == 6 ? "\n" : "" );

cout << "Object " << objectID << " destructor runs "
<< message << endl;
void create( void );

CreateAndDestroy first(1l," (global before main)");



(RISl (i ol gy CH (L) 4 o g ol

volid main ()

{ cout << "\nMAIN FUNCTION: EXECUTION BEGINS" << endl;
CreateAndDestroy second(2," (local automatic in main)");
create(); // call function to create objects
cout << "\nMAIN FUNCTION: EXECUTION RESUMES" << endl;

CreateAndDestroy third(3," (local automatic in main)");

cout << "\nMAIN FUNCTION: EXECUTION ENDS" << endl;
}

volid create( void )
{
cout << "\nCREATE FUNCTION: EXECUTION BEGINS" << endl;

CreateAndDestroy fourth (4, " (local automatic in create)");

cout << "\nCREATE FUNCTION: EXECUTION ENDS" << endl;

WSl (oo g Dyge 4§98 4l (g5

Object 1 constructor runs (global before main)

MAIN FUNCTION: EXECUTION BEGINS
Object 2 constructor runs (local automatic in main)

CREATE FUNCTION: EXECUTION BEGINS
Object 4 constructor runs (local automatic in create)

CREATE FUNCTION: EXECUTION ENDS
Object 4 destructor runs (local automatic in create)

MAIN FUNCTION: EXECUTION RESUMES
Object 3 constructor runs (local automatic in main)

MAIN FUNCTION: EXECUTION ENDS
Object 3 destructor runs (local automatic in main)
Object 2 destructor runs (local automatic in main)

Object 1 destructor runs (global before main)
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int Time::getHour () const

{

return hour;
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#include <iostream.h>

class Time {
public:
Time( int = 0, int = 0, int = 0);
void setTime( int, int, int );

void setHour ( int );
volid setMinute ( int );
volid setSecond( int );

int getHour () const;
int getMinute () const;
int getSecond () const;

void printUniversal () const;
void printStandard() ;

private:
int hour; // 0 - 23 (24-hour clock format)
int minute; // 0 - 59
int second; // 0 - 59

}
Time::Time ( int hour, int minute, int second )
{
setTime ( hour, minute, second );
}

void Time: :setTime( int hour, int minute, int second )
{

setHour ( hour );

setMinute ( minute );

setSecond( second );

}
void Time: :setHour ( int h )
{
hour = ( h > 0 && h < 24 ) 2?2 h : 0;
}

void Time: :setMinute( int m )



P e TN C o) 4 e gh 4ol

minute = (m >= 0 & m < 60 ) ? m : O;

}

void Time: :setSecond( int s )

{
second = (s > 0 && s < 60 ) ? s : 0;

}

int Time::getHour () const

{

return hour;

}

int Time::getMinute () const

{

return minute;

}

int Time::getSecond() const

{

return second;

}

void Time::printUniversal () const

{

cout << (hour<l1l0 2 "Q0":"") << hour << ":"
<< (minute<l10 2?2 "0":"") << minute << ":"
<< (second<10 ? "Q":"") << second;

}
void Time::printStandard()
{
cout << ( ( hour == | | hour == 12 ) ?
12 : hour % 12 ) << ":"
<< (minute<10 ? "0":"") << minute << ":"
<< (second<10 ? "0":"") << second
<< (hour < 12 2 " AM" : " PM" );
}

int main ()

{
Time wakeUp( 6, 45, 0 ); // non-constant object
const Time noon( 12, 0, 0 ); // constant object

// OBJECT MEMBER FUNCTION
wakeUp.setHour ( 18 ); // non-const non-const
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noon.setHour ( 12 ); // const non-const
wakeUp.getHour () ; // non-const const
noon.getMinute () ; // const const
noon.printUniversal(); // const const
noon.printStandard(); // const non-const

return 0;

1l (o0 2 g @ B9 aalin sl sl pliy

Warning W8037 100: Non-const function
Time: :setHour (int)
called for const object in function main()

Warning W8037 107: Non-const function
Time: :printStandard()

called for const object in function main()
*** 2 errors in Compile ***

L W slac! ylge @ slll: cuS )3

wl, TIMe g5 5l s cul e o ol )0 lao @ Sy 4 o5 il wb (el K55 AlarmClock -
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il adls vg3 slash 3l (S plsis ) 6,500 SledSTL

ol i ay SlagS )T Jloyl 39y Somes (al ) el (o0 LB 5 o sl plSim oaisles @l 4y Ldleg )T Lol 29, L
WSz 5 el 4 Ghgy 0l b lidl lp oS o0 sz ) O & gl (20 ok 5 (S e 2 S

#include <iostream.h>
#include <string.h>

public:

E class Date {
E Date( int = 1, int = 1, int = 1900 );
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void print () const;
~Date () ;

private:
int month; // 1-12 (January-December)
int day; // 1-31 based on month
int year; // any year

int checkDay( int ) const;

}i
Date::Date( int mn, int dy, int yr )
{
if (mn > 0 && mn <= 12 )
month = mn;
else {
month = 1;
cout << "Month " << mn
<< " invalid. Set to month 1.\n";
}
year = yr;
day = checkDay( dy )
cout << "Date object constructor for date ";
print () ;
cout << endl;
}

void Date::print () const

{
cout << month << '/' << day << '/' << year;
}
Date: :~Date ()
{
cout << "Date object destructor for date ";
print () ;
cout << endl;
}

int Date::checkDay( int testDay ) const

{
static const int daysPerMonth[ 13 ] =

{ 0,31,28,31,30,31,30,31,31,30,31,30,31 };
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if ( testDay > 0 && testDay <= daysPerMonth[ month ] )
return testDay;

if ( month == 2 && testDay == 29 &&
( year % 400 == ||
( year % 4 == 0 && year % 100 != 0 ) ) )

return testDay;

cout << "Day " << testDay
<< " invalid. Set to day 1.\n";

return 1;

}
class Employee {

public:
Employee (const char *, const char *,
const Date &, const Date & );

void print () const;
~Employee () ;

private:
char firstName[ 25 ];
char lastName[ 25 ];
const Date birthDate; //composition: member object
const Date hireDate; //composition: member object

¥

Employee: :Employee (const char *first, const char *last,
const Date &dateOfBirth, const Date &dateOfHire )
birthDate ( dateOfBirth ),
hireDate( dateOfHire )

int length = strlen( first );

length = ( length < 25 ? length : 24 );
strncpy( firstName, first, length );
firstName[ length ] = '\0';

length

strlen( last );

length = ( length < 25 ? length : 24 );
strncpy( lastName, last, length );
lastName[ length ] = '"\0';
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cout << "Employee object constructor: "
<< firstName << ' ' << lastName << endl;

}

void Employee: :print () const
{
cout << lastName << ", " << firstName << "\nHired: ";
hireDate.print () ;
cout << " Birth date: ";
birthDate.print () ;
cout << endl;

Employee: :~Employee ()
{
cout << "Employee object destructor: "
<< lastName << ", " << firstName << endl;

int main ()
{
Date birth( 7, 24, 1949 );
Date hire( 3, 12, 1988 );
Employee manager ( "Bob", "Jones", birth, hire );

cout << '\n';
manager.print () ;

cout << "\nTest Date constructor "

<<"with invalid values:\n";
Date lastDayOff (14,35,1994); //invalid month and day
cout << endl;

return O;

Sl (o0 p) e @ 398 aslin (29>

Date object constructor for date 7/24/1949
Date object constructor for date 3/12/1988
Employee object constructor: Bob Jones

Jones, Bob
Hired: 3/12/1988 Birth date: 7/24/1949

Vot
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Test Date constructor with invalid wvalues:
Month 14 invalid. Set to month 1.

Day 35 invalid. Set to day 1.

Date object constructor for date 1/1/1994

Date object destructor for date 1/1/1994
Employee object destructor: Jones, Bob
Date object destructor for date 3/12/1988
Date object destructor for date 7/24/1949
Date object destructor for date 3/12/1988
Date object destructor for date 7/24/1949

ools gac k> slls Employee o5 ol sas sbx! Employee  Date o5 o 558 sy o
stasl wit . hireDate , birthDate , lastName , firstName L.t & _osas
wogas odls slacl glls a5 wil » Date o5 g6 5 b cLsl 55> hireDate ; birthDate
obesS)T e odijle a5 WS o Lasie EMplOyee 005 suijle pl a5 aiies YEar s day ; month
slacl Jol oSl g0 aS o il |, dateOfHire , dateOfBirth , Iname , fname
; dateOfBirth _.. cox LS 0 wus o o Juis |, lastName ; firstName
ol sl owisle 4 wsl . Date o g4 51 oLsl a5 hireDate , birthDate L...; dateOfHire

WS o adsl w0 e | s b 90 cnl g W08 e Lol slodl

——————————————————————————————————————————————————————————————————————————————————————

Employee: :Employee (const char *first, const char *last,
const Date &dateOfBirth, const Date &dateOfHire )
birthDate ( dateOfBirth ),
hireDate( dateOfHire )

oIS e = 900U Gl 3lan g sl 8,5 518 (1) Cedle LelosS )] e 5l am a0 398 s5ws ;0 &5 jshailen
5N s guae slosl ar adgl as Jlade sl By, cnl ol B sl » Date L g4 5l s Employee
255 50 8 ool 550 ¢ ol (S (sledlesS )T b

3 cpl el oty Sle3d SlesS )T md et O opl ewile &b o < Date o5 5 print gae obiasss
G g 098 ol wb IS slacl 5 ST plaS a5 ol oy aseive PHINE gl o e [0 .ol pgasyo s Gt

)l lagS )T 2l o 4y

Cawgd b WS g Cawgd pilgd
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s o ] segas b glael @ lizren Lol 05 (oo i yui (OIS ()T 0js> 5l gyl 0 (S o Cawgs @b
S0 N Cuwngd lgie 4wl (o0 WIS SH ghe @l b g (WBh (oo (NS g &5 (ol LS @l ol
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class Count({
friend void setX(Count & , int);
int x;

b oS e wlys plos aSil (sl 09 oo 48,5 Ll 0 COUNE LIS cungs olgie 4 SBEX wli 568 9500 o
Gyt j0 1) ) sgiwd igd ad S L o ClASSONE ol L Ko (oM Congd il olgie 4 ClasSTWO oL
(w3l - ClassOne s

I X ooly gae 4 Slows o3l W sl oals a3 3 Jai o Count oW Camgd g 4 setX &by asliy o
58,5 i yas ¢ WIS slael ca yai glal 0 Cangs wlgi a8l g Les il e 1)lo 1|, Count Lols

#include <iostream.h>

class Count {
friend void setX( Count &, int );

public:
Count (): x( 0 ) // initialize x to O

{
// empty body

{

cout << x << endl;

private:
int x;

2
void setX( Count &c, int val )

c.x = val; // legal: setX is a friend of Count

: void print () const :
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' void main ()

{

Count counter;

]

]

1

1

1

]

1

1

1

1

1

]

:

1 . . .
5 cout << "counter.x after instantiation: ";
! counter.print () ;
]
]
1
1
1
]
]
]
1
1
1
1
1
1
]
1

setX( counter, 8 ); // set x with a friend
cout << "counter.x after call"

<<"to setX friend function: ";
counter.print () ;

WSl (oo g Dyge 4§98 a5

counter.x after instantiation: 0

counter.x after call to setX friend function: 8

ygmwd gl « X sogas oold gas puzmes il sl (i WIS S o Count oS gae milsi 598 anliyy o

! 00 4.;J5| LSQ.) )‘\.\M ¢ e la).))

Q
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Wled axgi pj aslp 40,5 eolawl ¢ 3 b ail

#include <iostream.h>

Eclass CDummy { E
: public: :
E int isitme (CDummyé& param);

Y
int CDummy::isitme (CDummyé& param)
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if (&param == this) return 1;
else return 0;

int main () {
CDummy a;
CDummy* b = &a;
if ( b->isitme(a) )
cout << "yes, &a is b";
return 0;

1l (oo 2) Do @ 398 asbn (29>

by abidle Co poo

5 Capae doliy jo gl ools £45 2 (gl |, aladl> S lwdlsT b g ababl> aass b ol o B lasg 4l C++
33 0l o0 g0 delete s NeW clo Slec g § 098 o ool Ly abidl> o poe wooils opl oS J s
#include <new.h> ;.o ol Shee 50 ol 65,5 4 sl 1)l Lsnewnh L6 o Sie Sl

1y S o ] g Ol gtws S colawl el o

Time *timePtr;
timePtr = new Time;
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#include <iostream.h>
#include <new.h>
#include <string.h>

' class Employee {
public:
Employee ( const char *, const char * );
~Employee () ;
const char *getFirstName () const;
const char *getLastName () const;

// static member function
static int getCount () ;

private:
char *firstName;
char *lastName;

// static data member
static int count;

int Employee::count = 0;

int Employee: :getCount ()
{
return count;

}

// constructor dynamically allocates space for

// first and last name and uses strcpy to copy

// first and last names into the object

Employee: :Employee (const char *first,const char *last)
{

firstName = new char|[ strlen( first ) + 1 ];

strcpy( firstName, first );

lastName = new char[ strlen( last ) + 1 ];
strcpy( lastName, last );

++count; // increment static count of employees

L}
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cout << "Employee constructor for " << firstName
<< ' ' << lastName << " called." << endl;
}

// destructor deallocates dynamically allocated memory
Employee: :~Employee ()
{
cout << "~Employee () called for " << firstName
<< ' ' << lastName << endl;

delete [] firstName; // recapture memory
delete [] lastName; // recapture memory

--count; // decrement static count of employees

const char *Employee::getFirstName () const

{

return firstName;

const char *Employee::getLastName () const

{

return lastName;

int main ()
{
cout <<"Number of employees before instantiation is "
<<Employee::getCount () << endl;

Employee *elPtr = new Employee( "Susan", "Baker" );
Employee *e2Ptr new Employee ( "Robert", "Jones" );

cout << "Number of employees after instantiation is "
<< elPtr->getCount () ;

cout << "\n\nEmployee 1: "
<< elPtr->getFirstName ()
<< " " K elPtr->getLastName ()
<< "\nEmployee 2: "
<< e2Ptr->getFirstName ()
<< " " << e2Ptr->getlLastName () << "\n\n";

delete elPtr; //recapture memory
elPtr = 0; //disconnect pointer from free-store space
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delete e2Ptr; //recapture memory
e2Ptr = 0; //disconnect pointer from free-store space

cout << "Number of employees after deletion is "
<< Employee::getCount () << endl;

return O;

WSl (oo ) Dyge 4§98 aslpy >,

Number of employees before instantiation is 0
Employee constructor for Susan Baker called.
Employee constructor for Robert Jones called.
Number of employees after instantiation is 2

Employee 1: Susan Baker
Employee 2: Robert Jones

~Employee () called for Susan Baker
~Employee () called for Robert Jones
Number of employees after deletion is O

oW e static) L.l o 50 4 getount oo sac b 5 COUNE _ogas sols gac YU asliy o
e 5 gt 5 winis Gy 0 EMmployee

oM 5l oas sl sbesl sl cOUNE Lo aJsl 20 loic Employee (o5 5 count _oeas ools gac
o sbul Employee o5 g5 5l mas b o a5 b o oS e 6 0SS 055 0 5 0l o |, EMplOyee
S 5L ,m g b oo L3l asly Ko s jlaie Employee ccount o5 suijle s ++COUNTE g g sg
ccount o canS ogl o ——COUNL joins lawg g o o Employee oW ge 5l o S

b o smals asly S b i Employee

agidl Janass abhdl> 4y 3 o Lol 5 aisS o obn ] NE@W Sles Loy |, Employee E9 3l s 99y Olygiws

255 o0 )8 e2Ptr 5 elPtr 50 e P Ay oD 90 oy

Employee *elPtr = new Employee( "Susan", "Baker" );
Employee *e2Ptr = new Employee( "Robert", "Jones" );

Y
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w5l oo o1, EMployee 5 g 5l i g0 4 a4l arass abibl> ) Ol jgies Craoxed

delete elPtr; //recapture memory
elPtr = 0; //disconnect pointer from free-store space
delete e2Ptr; //recapture memory
e2Ptr = 0; //disconnect pointer from free-store space

sgetCount clacl Js cul sais sl EMployee o5 g4 5l b join a5 olin il anils a>g
8,5 oy owyws getCount soc b 5 b 5 COUNT Jluis @ oy oo g 2l oo 39290 L ! 5 COUNt
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#include <iostream.h>

class CVector
{
public:
CVector (int =0 ,int =0 );
CVector operator+ (CVector);
void showCVector (void) ;
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CVector::CVector (int a, int b)
{

X = a;

y = b;

i CVector CVector::operator+ (CVector vector)
{
CVector temp;
temp.x = x + vector.x;
temp.y = y + vector.y;
return temp;

}
{

cout << "("<< xX <L "," <L % << ll)u;
}

int main ()

{
CVector a (3,1);
CVector b (1,2);
CVector c;
c =a + b;
a.showCVector () ;
cout << "+4";
b.showCVector () ;
cout << "=";
c.showCVector () ;
return 0;

E void CVector: :showCVector (void)

bl (oo p) Dyge 4 by (29>

(3,1)+(1,2)=(4,3)
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#include <iostream.h>

class CVector

{

friend CVector operator- (CVector & , CVector);

public:
CVector (int =0 ,int =0 );
CVector operator+ (CVector);
void showCVector (void) ;
private:
int x,y;

¥

E CVector::CVector (int a, int b)
v o

: X = aj;

E y = b;

void CVector::showCVector (void)

{

cout << "("<< x << "," << % << ")n;

CVector CVector::operator+ (CVector vector)
{

CVector temp;

temp.x = x + vector.x;

temp.y = y + vector.y;

return temp;
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}
CVector operator- (CVector &v, CVector vector)
{

CVector temp;

temp.x = v.X - vector.x;

temp.y = v.y - vector.y;
return temp;

}

int main ()

{
CVector a (3,1);
CVector b (1,2);

CVector c,d;

c =a + b;
a.showCVector () ;
cout << "+";
b.showCVector () ;
cout << "=";
c.showCVector () ;

cout << "\n";

d =a - b;
a.showCVector () ;
cout << "-";
b.showCVector () ;
cout << "=";
d.showCVector () ;
return 0;

PSSy o aalip (g5

(3,1)+(1,2)=(4,3)

(3,1)-(1,2)=(2,-1)
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Ll Slee opl pdlys (oo 5 Lo il oads JL31S by ol 5 S9zge (sl ool glail sl b Ko ol aiS o oolictul >>
as phoneNumber <L L 5 55 4l 50 0uiS LS (el 03,5 sl ylesgs a8 olewdlS g o0ls glgil (sl

A\%
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<80 (69959 5l b oyleds G PP Slae gy 4ol cpl jo el oals dloul WS o (5 IS 095 jo |y el o les
WS Az gl el ol 00,8 e ol inled asmas 0 ojleds () << Slos lawgi g 09l o0

#include <iostream.h>

class PhoneNumber {
friend ostream &operator<<

( ostreamé&, const PhoneNumber & );
friend istream &operator>>

( istreamé&, PhoneNumber & );

private:
char areaCode[ 4 ]1; // 3-digit area code and null
char exchange[ 4 ]1; // 3-digit exchange and null
char line[ 5 ]: // 4-digit line and null

};

ostream &operator<<
( ostream &output, const PhoneNumber &num )

{

output << num.areaCode << " "
<< num.exchange << " " << num.line;

return output; // enables cout << a << b << ¢;

istream &operator>>
( istream &input, PhoneNumber &num )

{

input >> num.areaCode; // input area code
input >> num.exchange; // input exchange
input >> num.line; // input line

return input; // enables cin >> a >> b >> c;
int main ()
{

PhoneNumber phone;

cout << "Enter phone number in the form "
<< "123 456 7890:\n";

cin >> phone;

cout << "The phone number entered was: ";
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cout << phone << endl;

return O;

S e T

Enter phone number in the form 123 456 7890:
021 224 5348

The phone number entered was: 021 224 5348

Sl S s gz il o e Cewgs s g5 512> 5 << laSles @l it (o0 358 aelin 0 45 pshailes
Ske ;5 5 classObject>>cout ;:.s o cout usb wil . Ostream & sy ;| Co coos wighoe SO
classObject<<cin ;.o 0 CIN Wil sl . iStream &gy | co con wighae S5 (s >>
S g s e ol (29,5 50 g 8L, (95,9 5l Wb aS ad soly glacl 4 Wb ouls (LIS ailgy cpl yioren

il odds (w5 Cewgs Slas wilgi g9 5l milei pl oo (S5 LY a4 asil

oW g5 3l 6,5 oS T o INPUL AL L iStream g4 5l LS < operator>> Sl &b
oil o )lats b opl il o ISEF@AM go 5l Ll 29,5 5 05 <l o NUM oL L phoneNumber

Oygo 4 oo
800 555 1212

By voRt gt F{ U L gL SN L ST R X G phoneNumber oINS £55 5 ey ) Ll 5 00,5 2l 0 (534,951,

Wi o |y )

Glp s)liee oL NUM cl> )| (LoS )T 5 CIN jliies oL INPUL cls )] (looS )T oty adgs 568 b a5 olKin
. areacode  clacl o 35y 5l ond Cl,s ald; dw oS ol WNed e a5 L o phone
€%,5 - 3 line ;exchange

14
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oS g5 5l 6% S, s output <L L ostream ¢4 5l LS, S operator<< Sl &b
il o jleds @l ol il o OSEreAam g4 5l Kb 55,5 5 0S5 o <l o NUM oL L phoneNumber

Sygo 4 ol
800 555 1212

i oo 1y ) sgiws LS a5 lKis aes o iles il o phoneNumber (o5 g4 5l s a5,

Q
@)
o
rt
AN
A
T
5
O
S}
()

_____________________________________________________________________________________

Golsias oL AUM <> (LS )T 5 €OUL Lis oL OUEPUL ol | (LsS )T ot 0 598 als a5 olKin
line ; exchange . areacode lacl ;o 59> g0 aiis ) aw sy (s Nigd 0 43,5 L o phone gl

Db oo bl Ha3 050 090l 4

S sl KLos (8,5 ;L5

oS oo iyl |y ) p5eged i gae @l O jgo 4 S Sles SO 50,5 LIS Gl IS ek @
E class 5 pbi{
+  public:
: Sos 3,5 9 Oprerator e cwde() const;
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1
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1
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
|
1
|
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1

class IS ol

friend Sl 29,5 ¢y oOprerator e cwde
(const Wb &)
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29990 S Klos (45,5 )Lil,S

S (oo Gy 1) Ol ) esed e Bl s (p9090 Sles o 9,8 S Gl IS b @
E class oI ob{
E public:
| const S eb &oprerator Sle cwdle
| (const WS el &)

class S ol
friend const WS sl &oprerator e cwde
( WW ek &, const WS eb &)

PRS0 4 glgl o

S 3l aled] o olSim Do ols SRSy & glyl b & 5l &5 Wl o Gl s3)lse st el plSe
aoliy g oo ploul 1) a3¥ OMas aigls a5 wild el hlalS wgd oS5 SaSG LI, )15 Jawgs ool oy o3 Dglatie
ST aS b cpl oy pladl o saijle lawsd Gl oo |y 0SS @ glgl baws el paseie |y o oged b g
SlosTyl ST ol o adly po S has s O 5l aledl a ]y G S ) ol Wl e sl (o0 SlesS )]

D9 i3S a5 0 o eaijle plsie 4 Wls (oo

Syge a wb Slee ol le Jowd adgl elgl b 500 oS 5 (s a0 1y (oS 5l (il Wil (o 35 Joos Sles
sled A9 p) Hgwd 4 09l Ly pa gae 1l

oads sl g4 5 e 4 |, ChAFE g5 5l CBg0 2 i S &b cpl iles oo LIS 1) o &b o SS9 5w
oats 4288 L )0 (295 g9 &b (nl slp a5 (o0 cdaline &5 pshailen sylei (o o t@SE AL L L5 Ly
ol b Jlo 0 a5 a8l (oo (b 55 ¢ (29 £ 9 ML AL (295 £ wls o Shee S 50 Sl
WS e 0,5 (ChAr *¥) 8 & le 4 UL o5 Kis ail YU jerws ,o test ol 5l s S 31 M

23,8 o olxl S.Operator char *() =13

WA
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myClass: :operator int () const;
myClass: :operator otherClass () const;

S Sos (090 5 oo sae Sy 4 MYCIASS (0 51 oot o sl o Shos i 4 38 y550 59
ALS o iy OtherClass oL L o s (5 51 ot 4 MYCIass o0 51w s sl

gt gl Shas 0,8 LS

4 g 1 lyie 4 b e oal 00,5 WS Gl IS jsb 405 SIS 1) = g 4+ le S ol o Gt o
S (0 Jos 2) D90

______________________________________________________________________________________

ool g5 Operator++ () //++x

ool ¢4 Operator++ (int x) //x++

ools ¢4 Operator—-() //=-x

ools ¢4 Operator—--(int x) //x=-

Efriend ool g5 Operator++ (ool g4 &OP) //++x E
(1 i
) i
i friend ol gy operator++ (sl ¢y &Op, int x) //x++ 1
v |
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friend ool gy Operator-- (esls ¢4 &OP) //--x
{

friend osls g Operator-- (el gy &Op, int x) //x—=

\\ax



