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Welcome to Islam ! P AL AS L

A (B g g 4 e U

L !

*/ Example 2-1

A first program in C* /
#include <stdio.h>

*/function main begins program execution * /
int main ()

{
printf( "Welcome to Islam!\n" ) ;

return 0; /* indicate that program ended successfully * /

} / * end function main * /
| Welcome to Islam! |

o el @by
Text printing program
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#include <stdio.h> Sl
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int main () JUm];
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.(a function) s 4le 3l (program building block ) gl p sty LIG e
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printf ("Welcome to Islam!\n"); sl
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Some common escape sequences

return 0; /* indicate that program ended successfully * /  ,Le (¥
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/* Example 2-2
printing on one line with two printf statements */
#include <stdio.h>

/* function main begins program execution */
int main()

{
printf( "Welcome " );

printf( "to Islam!\n" );
return 0; /* indicate that program ended successfully */

} /* end function main */

| Welcome to Islam!

s ja0y plastinly yata i delday paii i suly PriNtf acll 5Lt Cong
.( additional newline characters ) aélo! o>
e g V=T JLio ol Dl e S 5,181 lgusdi Wl I s I geoll ! 2 F=F Jlio
L 8a>1g PIiNt 5 Le plastials (W1g saw opo Yo ) yabaw B
/* Example 2-3
Printing multiple lines with a single printf */
# include <stdio.h>

/* function main begins program execution */
int main()

{
printf( "Welcome\nto\nlslam!\n" );

return 0; /* indicate that program ended successfully */

} /* end function main */
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§lue (S~ (NEWIINE ) uur yaw (51711 0y gl dnsliie Ly Lads” 457 L3
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e Jgmaold /851,80 SCANT &y L ApuisCod| A putiinny Lol yy ST 2 €Y JUio
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/* Example 2-4

Addition program */
#include <stdio.h>

/* function main begins program execution */

int main()

{

int integer1; /* 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 */

printf( "Enter first integer\n" ); /* prompt */
scanf( "%d", &integerl ); /* read an integer */

printf( "Enter second integer\n" ); /* prompt */
scanf( "%d", &integer2 ); /* read an integer */

sum = integerl + integer2; /* assign total to sum */
printf( "Sum is %d\n", sum ); /* print sum */
return 0; /* indicate that program ended successfully */

} /* end function main */
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Enter first integer
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Enter second integer
72 |

Sum is 117
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scanf ( "%d", &integer2 ); /* read an integer */
. postiued( oy INTEZET2 yiitold Aud e faons
Polw¥l8yle (*
sum = integerl + integer2; /* assign total to sum */
plastinl SUM  pxicald Aoxsid! widg ¢ integerl , integer2 .y piiod! Egoome o
oykolxadl / oy S5endl o0 579 . (@SSIgNment operator) = slew¥! Jooleo / -0
(tWO ol 3 ¥ (binary operator )" SUS Jolxe / g " dule Gy + , =
Lo L = Malxeg . Integerl , integer?2 : Logd Ld + Molxo Lof . Operands )
$50 S jlug ceos &1 3,5 Jaisg . Integer] +integer2 pusdl iady « SUM
o Sl 185le (B Dbl Sy - el 8515 Jaudy Ledly sabis o lsg ¢ S
o5 L 3008 1 Gl 8 Sl (5T 25 Ly« oma¥1 5l 5 039G

Paeldall 8,be (¥
printf ( "Sum is %d\n", sum ); /* print sum */
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printf ( "Sum is %d\n", integerl + integer2 ) ;
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return 0; /* indicate that program ended successfully */
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scanf ( "%d" , &integer2 ) ; /* read an integer */
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/* Example 2-7
Using if statements, relational

operators, and equality operators */
#include <stdio.h>

/* function main begins program execution */
int main()

{

int numl; /* first number to be read from user */
int num2; /* second number to be read from user */

printf( "Enter two integers, and I will tell you\n" );
printf( "the relationships they satisfy: " );

scanf( "%d%d", &numl, &num?2 ); /* read two integers */
if (numl ==num?2) {

printf( "%d is equal to %d\n", num1, num? );
}/* end if */
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if (numl !'=num?2 ) {
printf( "%d is not equal to %d\n", num1, num?2 );
} /* end if */

if (numl <num2 ) {
printf( "%d is less than %d\n", num1, num?2 );
} /* end if */

if (numl >num2 ) {
printf( "%d is greater than %d\n", numl, num?2 );
} /* end if */

if (num] <=num?2 ) {
printf( "%d is less than or equal to %d\n", num1, num?2 );
} /* end if */

if (numl >=num?2 ) {
printf( "%d is greater than or equal to %d\n", numI, num?2 );
}/* end if */

return 0; /* indicate that program ended successfully */

} /* end function main */

Enter two integers, and I will tell you
the relationships they satisfy: 3 7

3 is not equal to 7

3 is less than 7

3 is less than or equal to 7

Enter two integers, and I will tell you
the relationships they satisfy: 22 12
22 is not equal to 12

22 is greater than 12

22 is greater than or equal to 12

Enter two integers, and I will tell you
the relationships they satisfy: 7 7

7 is not equal to 7

7 is less than or equal to 7

7 is greater than or equal to 7
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auto double int
break else long
case enum register
char extern return
const float short
continue for signed
default goto sizeof
do if static
=V Jyo

struct
switch
typedef
union
unsigned
void
volatile
while
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&)
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Vol Ol yed

288 Wbl 8Ll ol Oy ¢« AL S1,L! o IS (T / F) e gf dmo 7
ol

C i s Byl e Ledls Aeldal! Tus @6 Printf uir sens Lowis

S o Aol e /H 9/ g sqmamal! (il qubny Oguldd ! xSl
. ol 1

el « Printf s,Le b deall b o8 ke S pOstid Loie \n Lg,l! niko
RS e JWI Byl JI Jaiy RS ydk0 faoxs

- Lgolusti! 8 B3 O o Ol ikl | gae>

iy e legd asd O o O il o>

ot nuMber , NUMDET (. piiod! o5f pixi C 4

A S i (B g0 ST (B 55 O Dl pal) ey

- Aonmall SMebeedl wo o posin Of ey 7 S e

Dyl S (e (S9-x O i DL el (i spbams AW ks ol 1 (S
. printf

Pk bow 5 i a1y C 8l i

Eodl o 0o C , thisVariable , 476354 , number of st $ie
int

e/ Esdl Wy x> g« ez ois i ol putiicund | oo b
(1) ((F1yNm¥l Bl 50, ) omia] I paitaillls g3 (prompting message )
9 vy ogadl (S ALl ;b5 519 < (@ SPACE) walg &1, Lgrats (COlON)
]

Gl piicall o5 Aol Aol 3355501 oB ¢ geailial] g (o ey fouke 131
.a

"The variable number is  lugl @bl « 7 Ggluws ¥ NUMDET G5 13
not equal to7."

a1y ow e "Thisisa C program.” ¥l gl ab!

J9Y! ol gty Cuzm ¢ (s e " This is a C program. " dluyf qubf

.C we

¢y

(&

(Y-
(1

(<

(¢

(2

(>

(s



e sl e dols” IS 0955 Euz " This is a C program.” dlul ab!l  (
Syl o Als” IS i Eozw " This is @ C program." dlul xb! (¢
. (tab) \t 4, Ygu

Dk bo ki (ks o ) 8jbe s (T
Ao slael B Oy ol cudim gl Wl OF (Gl ) 0w (T
LNt gedl oy g X, Y, Z, FESUlt Ol L8 (@
doymo sloel BW JoY posunddl o (&
XYL T Ol el S e 58 geilaa! dg) (w0 dmsme Sl B 8515 (s
Ll wiwlg c X, Y, Z Ol piied ! Lgygicxs domo alisl B o Jol> Olu> (2
. result et J
. result momall piiedl degd L " The product is" alu )t gt (4

Mols” Lomals yy ST (T=1 ) Gl oyt ol o 8 LS il Tyl plossiinsly (€T

.W@l&iﬁ%gfb&abw:q

P W Ol o I S el (ol emog it (0

printf( "The value is %d\n" , &number ); (1

scanf( "%d%d" , &numberl , number2 ) ; (@

if (¢<7); (¢
printf( "C is less than 7\n" );

if (¢c=>7) (s

printf( "C is equal to or less than 7\n" );

o0 5T U e 08 Ao ) BN Ol g0 7 8 slas i (o eomog aiast (-

:(5;@@?&»!5%
scanf( "d", value ); (f
printf( " The product of %d and %d is %d"\n, x, y ); (<
firstNumber + secondNumber = sumOfNumbers (z
if ( number => largest ) (s

£t



largest = = number;
* / program to determine the largest of three integers /* (&

Scanf( "%d", anlnteger ); (s

printf( "Remainder of %d divided by %d is\n", x,y,x%y); (;

if (x=y); (¢
printf( %d is equal to %d\n" , X,y )

printf( " The sum is %d\n," x+y ); (&

Printf( "The value you entered is: %d\n, &value ); (s

D! F3B UL G Olg ¢ b bw I (T/F)las glamo 551 (V=¥
ool 1 5Ll o0 C (Operators) of g (evaluating ) pmii o (1
: Ol ped (Valid ) alo slowl wms W slaw¥! (o
_under bar ,m928134 ,t5, j7,her sales, his_account total,
a,b,c,z,2z2
§ Ol ke slowls” (1NVAlId ) idlo i (greos AWM slowd¥l (£
3g , 87, 67h2 , h22 , 2h

F il e -l s S I O ol @ Bl . X =2, y=3 of oy (AT

- SRS P JP § NPRVS F IO LAl o
printf( "%d", x ); (1
printf( "%d", x +x ); (@
printf( "x="); (€
printf( "x=%d", x ); (s
printf( "%d =%d",x +y,y +x ); (
z=Xx+tYy; (9
scanf( "%d%d", &x, &y ); G
/* printf( "x +y=%d", x+y ); */ (T
printf( "\n" ); (&

( 8yoimn JLoalg 85158 ddos Lgloid Ol paiicn e (S92 gl C Oyl 5T (37
¢ destructive read-in )
scanf( "%d%d%d%d%d", &b, &c, &d, &e, &f ); (i
p=itj+k+7; (<

o



printf( "Destructive read-in" );
printf( "a=15");

C Ol oo 57 (& Ol 55l (evaluation ) asd sl 4 i SHI ol 1 oy
+8ke I n X dogd gy« AL
x=7+3*6/2-1;
X=2%2+2%2-2/2;
X=(3*9*(3+(9%3/(3))));

e Jomadl ol pods o ¢ pas JLoa! puidtiwnd! (o by Lol 8!
Gylg g yo Juolg ¢ (oAl Egazmo Aclbog ¢ podtimndl (yo (ppauRd! cpdy
L SN e Jo¥T sl dowd e W9 dowdl! )19 ¢ ogi

Gyl 0 S ELSL lag ¢ dudi pdl e 4 I T g0 1oe¥T mudny bxols yp ST
W]

- Ji978 Olsasme g 8oy PrintT §,Le elasei!

- g5 Dlsuasme 4 Ols susly Printf 5 Le plase!

. printf ofle @i plose

O JLitol ol pl pods o ¢« (prdis JLBo] pdiuadl (0 ol Lol p 5!
¢ postiannd| 0 p3dAl (i JUiwl WY1 sudl dsldog ¢ pastiuad! (po e
AL cmgluto Gladddl O 1319 "1S larger. " SlelsI 4l pws M1 sudl dellog
." These numbers are equal. " alw J1 auday geoli !
NSRRI T R G R UNR|  JIEE ENEPRESER EES TR

lgegammo qabay o ¢ Zeilandl A yo Ao Aonzno Slasl AW 5o broli y s

STy il Lo Jolg ¢ lghugiog
(screen dialogue ) sl s gl . [ U if 8 ls dano pusiin! @ L ]

gk o

2

(¢
(s

(11-¥

(V=Y

(1e-¥



Input three different integers: 13 27
14

Sum is 54

Average is 18

Product is 4914

Smallest is 13

Largest is 27

 Labuoeog « 83101 7108 (oo S5 doed ng 831 b o B T Lol p T
— ol o Dbl 1>l 0B . 3.14159 Wl ITikd pasucu! . lg>Lucg
gzl sUme paseiwly ¢ PNTF el Ol / 8,le 515 — el Cglao!
- Aomall Ol iy doxomal| S lg dadd Uwys Juadl! 100 31 A>3 ]. %0 f
( floating —  4esll Laidl Olgh slae¥l ahal bl o yhiews p LN ol Bg
(bl L3l e (59558 Ol oy (! el o9 « pOINt numbers )
. decimal point )

$ AW 8Ll s (3o

prlntf( " *\n* *\n* & *\n* K3k *\n* skooksk *\n" )’

postiwl . by ol La T adasg s o ¢ oo sloel dues 144 broli yy s
- 100 5 Bl ys 1 oo ! § ybo Lt

pl(0dd) s aawd! 1aa O 13] b qubasg duoms o ¢ brseo Taue Ty broli yy Las™f
2 Olislias uoigh >gj aue (51 . (SWI oo pisil @ aliy] ] . (€VEN) Lg)
L3L 255 6 2 e oo 131 2 SDlasliae o dod (Sg . (@ multiple of 2)

10 1o sl

»ipJﬁNaM!gUlb!u@h@av\:%‘Wd;ui,&gbmbﬁJl
[ SBUWI Fae pustiw! oyl ] SWI sl Olasliae

(checkerboard lludl aw a>gl gages ] JWIN S 2 0 Lrol p i
:[ pattern )

1A%

(16-¥

(11-Y

(VY=Y

(VA=Y

(1a-¥



printf ofyle ol plasent (i
printf ofle cw Koo sue B plaseists (@

LI T S T R I
k ok sk ok okosk ok ok
L T S T R S
k ok ok ok okosk ok ok
LI T S T R I
k ok sk ok ok sk ok ok
EOE T S T R S N
k ok ok ok okosk ok ok

Layf s o C 4l (pCogg - N 4015 dommal! Sloe¥1 il s S Loy
(lowercase letters ) & mall 9,1y (Uppercase letters ) 8 il g !
Ldsts C 4 pasuiasy . ( special symbols) dolsd! jamJf (o s laisg
580501 0 0 (Character) o, 5 Juiodd § o dxymo Ialasf (internally )
(! A el Aol STy gl lgoudtinn (I jg0 1 Aegacrog . Aakial!
( that computer's " Cguwld! 19 590, icgoes " Lade Gl 590 31 o i
(integer equivalent) s SCall zuzall suddl Al <lioyg . character set )
8Ll iy Moo A T 6yl
printf( "%d", 'A");

gyl § g gyl _jandd RS Aomznad! S YT auday C ady boroli S
D ko Lol jg0,)lg o8, 1g § prad!

A B CabzcO1 29§ * +/
. (blank character ) &f,af 5,9

ey o ¢ (five — digit number ) pld,i duws (w0 Bgo laae 1,8 broli yy s
oendy ST oy DE1E B I s Loy o6, Y1 00 by o ¢ Aunosdll B, I sl

- gl
Sl olusg (integer division ) s dowd Oldos sis pasuw! 1 ol ]

b ol pdt G« 42139 suwl! puskiad! o1 13] Mo . [ (remainder)

EA

(Y\-Y

(YY-v



Oliaog Ola yo commy Lol 7 8l ol 100 (b Lgiwys (I bl plociials  (YF-Y
W el Jgi> delda tabs 2@ Ugasdl pustiugg « 5 JI 0w slac¥!

number square cube
0 0 0

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

ofSemm ) ND SUYIs NS joralsLo¥l o sicg Agj oo Joy B9 (V€T
Lo A 5,08 Bl 2359 (NS>0 , ND>0
E oI Cpdas ) (e 4 59 e S gl 108 9500 brols 9 Sl

-5 oo e gl g o0 O 6 (7

L oY B o SO WYl (Sl o0 (9)

D ol Sl ain S 50l (¥l ncig W 30l B I st 500 T 29

e (B G 8yl pusiwly A, NS ) ND DU o 8510 ol ! o
- obld (B Aoyl Gk Ol yleg ¢ didnbg Olud ol !

D AW Wl I by Lol g ST (YO-F
There is no god but Allah
Mohammad is the Messenger of Allah

too I ded bbby olurga, h, d Qs sloel B b 85,8 broliy ST (V1Y
Jhacls,lga Gucl Job Edio dLuo ()
1
A= 2ah

€4



A Lol W3Sy  h Leels, g A lgine b ool Lo Joubo 4 Blglanw! puxe> ()

lgordand dps L]
V = na’h
SA =2mah
Chdels,lga Gucl b acs Jsb @5 (5518 by px> (T)
V= %nazh

Naclisyfg @ ol sl o Job w56 2L, £ 02 (3)
Vz%nazh
d @aled Legdl WUy A by fad i sl 85 (359 (»)
_4_.3
W= 3T d

- ol ! OBMef b ST = 3.1415927 Lol B e @ dao

P WL poi C Al ol st (VY=Y
: S>> WAGE s DAYS e 3518 ("
S ! o (B Uas g0 Szl bl 1 slend! b sue 6 DAY'S
DAYS > 40 ui o 49
“Sadl ololiny (ST Lol ogal! Y1 5 WAGE
«OVERTM _iloyl o>l c REGPAY sl saldl ¥l 0 S ed Sl ()
P yiledll s « TOTPAY U 0>y
PEGPAY =40 x WAGE “
OVERTM = (DAYS - 40)(WAGE x 1)

TOTPAY = REGPAY + OVERTM
- B el (g)

o Ul Z o adll 50575 dad Cawdmag « N 6yl o181 s 8518 pais bralip 1 (VA=Y
Gotrig ¢ (T by o p i) a1ad1 5,801 ge Las BT Aod o3 L s 6 g

wlung Ao (30 S Ol o 40,29 ulatn Jobo (30 JS7 Aoud 851,80 beoli p 5T (VA=Y
- ok8 oy
- Ol ol gebgd AU Azab g by !



P by ot o8 R i 208 18 buslip 1 (7Y
R el Lo 8 518 4o Lo (1)
(3.1415927 =T and « TR? = 5,511 d>luws « 27R = 5,511 tyomo)
Rk aais 8 o= (9)
($7R” = 5,01 px>)

Slusgl, 8 0 5 doyd 351,80 Lomoli g LSl AGG T 0wd @ Al Aommy A ye Syois (V1Y
olis L o vV = At Lsledlae pulg d =} at? i s’ o0 ! dlad!
. Ul deslia

P ANl dan JIL ol ST (5 31T g el el gz (FY=Y
V =nh/3 (R*+ R + 1)
of 2y Vel Glug T, R h oo 573008 851,80 ol p s

n=3.1415927
oy

«——

A

<«— R—>

+ Syl il I Ghad el A8l (0 81 By g Lmolip st (FF-Y
(S el AR 8,1 21 B> )3) gomo st Fahrenheit : ol Wt OMs-os
(Sl 2B 8,1 2l A ys) i suie 1 CelSTUS ¢ guobi il il oo
Celsius = 5/9 x (Fahrenheit - 32) : gz U5k

Jol>g g 3,19 Logegacme (o S delbog (e (paae S5 L@ bralip st (FE-Y

B e oo dewd g log yo
cobmme plaae i X, Y gl I OIS0

o)



P bl Sl e

Sum : (X, Y Egoome) qumo 0
Difference : (X, Y on QW) e s
Product : (X, Y@y Jobo) mime 20
Quotient : (Y e X Jol>) (i 0

£l L o300 g g (POUNA Wgld) o JU > (359 T, Lmols p T (VoY

<Pl <Ay
(ol gt + EOFORY (3US o, ) : L)

(grid) acud (e 8, dbun (B Mg hows! (o0 Jg¥1 B 2l raby Lol Sl
o3 M oo ol gl ey L ¢ Byl 10 (e g0df) SULRIT cp0 T x W drs o
(asterisks *) pgouidl (yo sue (o B> g3 Akl (9905 Sy (STIINGS) 901

L OIS (g s

P Job T Ly ¢ STl aiws (ard) sUs o peg Job 158 bxeli o5
il x5 Bl iy o s L S (Situated) @iy il ubaitn Cu
& &2y o ¥ Jomes SUdg sLAN 515 Sl Ja 5990l (Cut the grass)
W]
(denominators) lisg (numerators) Gta_...a Tty Lomoli g9 S (i
2 Juol Jioy (S Tl pling b qaidas o (tWO  fractions) cyg ™
J~olxt (percent  equivalent) AstCol! dgind! Al aadny Ly ¢ oy ymusS!
PR PR

+ ! Egima o 8 a0 5y (1) £ 5201 el B T (<)

(rv-r

(rv-r

FA-Y

Clio Ao 2 0 Egazme O e (Pythagorean theorem) &2k 445 2 (M4-Y

W6 Cie 2o Yoo 05 131 38 . (hypotenuse) jglf Jsb o (Salu Lig!3! @56
0g g1 WM alae¥1 oy JLisg .0 Gobus O cm gl Jso OO € 5 1 Lo dygl
L OWWI 0dd cw Slg Y sue w>g19 .(Pythagorean triple) L jsild WM oyaG

oY



(&5 (W ol Ly BB > Nl M, N mrgo cavse Laasl 139
: AV OBl
Sidel =m” - n’
Side2 = 2mn
Hypotenuse = m® + n’
Ay liod1 4 92 Ll OLSHI! aond aeabsg M, 1Nyl Lioud T4ty Lol 3 oS!
AL OB plaseinl

B Leslislg « Ol (B 4008 48 3 (ST L)l oy 5 Slumy ooy Lmolip sl (-7
gow 1 A sl e bois <ldg ¢ 2 ) Y1 mbaw
T Ologlradly il
G =32.17 {Gravitational Constant} . ,¥f duskxl Cub
Program input

oUW S

Theta : float //Input-Angle (radians) of elevation
Distance : float //Input - Distance (ft) to target
Velocity : float //Input - Projectile Velocity (ft/sec)
Program output bl Ol Bro

Time : float /loutput - Time (sec) of flight
Height : float //output - height at impact

Relevant Formulas  aeoscusd! :psfsill / SEMI

Time = distance / (velocity x cos (theta))
Height = velocity x time - (g x time”) / 2

Ve om0 die o Wl (level Toad) gt §—i b e (Cyclist) a>1ys sy (€)=Y
Lol y T 301y ids I3 239 Aeludl 6 o 1,0 I Al S o
o A (constant rate of acceleration) & bt ol Jured! Glux
o 1 (B ATV el O gl L Cigty o A1 STy il (ST (!
Ldsldl B
a= (V- Vi)/t: Yokl pusein! : ol
&yl (B Vi Al e pdl o2 ViAo J1 85l DT g Ll 2 A Cu>
ALl

oy



S el (o oo (Sl s U] g LS| 1A (petl S oo colo i (E7-F
i Lol (Aol o 3 0 % ) B @] Bl Egomo o 2B Apoedand | & bued|
i i B Lol yy oS (A g1 ELS, 1 % plalll Cancti x BT A b
Loastamad 3aLoll ¥ I Al 1y (Height) syt elas,lg « (radius) sust
O W ol il ey o5 - (Quantity) L] wgliand! S1g¥1 sazg « (Cost)

NN I P E NSRS PRRE PR RS

o¢



SJILI s
N 51| gt

Control Structures

15 8,0 1 O Ll 50 4y il (S o 0 ol (8T DT s oy B3l

A 6 wyoiws - ( SEquential execution ) " ws duiss " e 3l (g . 55!

(1 odudid Coplinal| A1 8Ll Ao cyo Liss 1 C 480 Sl sans il bl ol

JU " agle iy YRSV g . ApgasColl O yluall ol b Al 8, Ll (e Lo 5
. ( transfer of control ) " n<z!

LMy« (sequence ) @bl oo Oljle / (o o e C 4 (Saig

Sl ¥ elesf Wi . (repetition ) 1l glasi 43Mg « ( selection ) ,LusM glesi

o

S/ 1,ai ( performs/selects ) ,Lss / a5 b &l sdg: if ,Ls¥isle ()
ol gf ¢ ((frue ) Balo / brpmo S ST« comro b i 34 13] ( action )
(false ) Ll oy i« bl Gaowy of 131 0das Y i (skips)

G g ¢ pmo Lo b 335 13] o Tyof a5 ol &,Lall ot if...E1SE JLas¥isle  (
- b Gass o 18] 511 w0

(actions ) JLbi/ ywlgf sue cw fu-lg Ja3 3,Ll oding 1 SWILCh ,Las¥is e (¥
POl Jadll 5 SWILCH 8L df 031y (o yihiasg - (st yoatS Ao (e 5L Al
(@l Jadll)

( single — selection "s,ae,lests,le": if 8 Le Ao 3ty
e g - 15,0 o ( selects or ignores ) abws of ,lss @Y Statement )
oY (double —selection statement ) " zgs ,lis13,Le" if...elSe 5,Le
" soxie e 8,Ls Lede s SWILCH 3L ey . cpuilitie cppled oy LSS 3, L1
Al ST 3us o 49 8,1 Y (( Multiple — selection statement )
t o8 1S E1g5T g
. While Sbe (!

C 01 3L @I il S gy 0dng dO..While Sle (Y

oo



-l 030 (@11) poldf Jadll B lgw i Lyl odng fOT Sle (¥
it LsYis,le

Cl 13 Loy Al I 8,Le . 00 & b jlist B zlrdl dys Of oy 11T Sl
G5 130 . Y el 60 Dyjelou of Ll w3 ,LasYI 1o b grade L LI 4> s

s x5 Y L@ Gy o 1319 " Passed " Wle g1 aakas 8Ll S b 501 1o

AT 8l b5 01 8,Lall o SAiS 01 I 8,Ladl 6 ol y0 (5T B

If (grade >= 60 )
printf ( ""Passed\n" );

PO=Y USE ) AT Sllerd! pw Ay B lghiiod 5oy o 1 3,Leg

l

grade >= 60

true )
ﬁ/ print "Passed" /

gt

(decision a1 3551 3, ¢ag ( diamond Symbol ) cuxed! 3o, o L>Msg

ooy [ M (@ condition ) L,i5” | ((an expression ) yws e Seie symbol )
AN L1 Gl Gall Jadt! 8 Loy g . ( true or false ) Wbl gf busmo 09 o

- Sl (55550 o BN Ol 5o e (593505 g e b 195 45 (decision )

A



0 (o prdl doud Col5 131 4T Eors ¢ guour ST e _at A8 1,801 315651 O Logasy
Yo i (531 Aond ST il Aed S 1315 ( falSE ) Lbls purdt! pini LS
[(true) byseo mad! ixi W6 ( nONZETO )

if...else ,Lsyis,e

olgl dukidy « Lo oy 33505 13] Lo V> b Ainko yolal ity o sold oo 5Ll ok

S pas Wb S (5
iorys SO 18] I ogdland! Uil LST (o (11 Jlio ) Gl Jlied! (B Y=T Jlo
osdbaadl i (si . " Failed " Ul g1 delias podii 8,Lall o1 60 oo BT LI
P bl duiy peis of 1. .€1SE 8l (0
60 (S3kus g1 cyo T I B> 5 S5 13
" Passed " Wl Jf ks 8Ll 8
U fos bog
" Failed " & g1 qudai 8,Ladl o6

o)
if ( grade >= 60 )
printf (" Passed\n" );
else
printf ( " Failed\n" );
: gmogig 8Ll o hed (Y=1 o ) AT Slkord! yous Ay g
false true

grade >= 60

print "Failed" i print "Passed";

oy



The conditional operator — ? : byl 5ol

(ternary (JSMWf g5oil gng . if.. €158 5L Lidg Lols )l tas p S5l i
(L 5l o 35 (3 operands ) Sdalao 136 g . C 3 b wglf OpeTator )
: ( conditional expression ) b pi (s
. byd e 8,be 1 (first operand) Jo¥1 jolxod! @
oy Lo 21 pounid! 308 e 8L 2 ( Second operand ) SWI bl o
(the value for the entire conditional expression )
.(true ) Bals / bruse L yadl O 3]
O 13] adosy o 201 ptt! A0 e 8,k ¢ ( third operand ) Wl foleott
(false)  Lal/ ol L

:(printf statement ) asliafs,be: F=¥ Jko
printf (" %s\n" , grade >= 60 ? "passed" : "Failed" );

Ldpdlallt ( evaluates t0 ) aned 09-G (b b gt Ao (59558
(true broo grade >= 60 L1 o7 13! (string literal ) "Passed"
s Sy . Ll b ,idl 1 o 131" Failed " a8 ool Aludad! died (995 Lo ¢ )
dguss e Printf aeliats,Le S ( format control string ) el b ool
( a character ;g, abubw 2slid ( conversion specification ) 7s ugxd!
if...else 5,le Joe Uloo &g oy S35 ALt Printf s,le i (54 1asag . string )
]

( conditional expression ) b ys msi S et I ((values ) ailly
W Joll U3 gy o ¢ i Ylabl Ly 95 5 5o

(S A 1 € Jlio
grade >= 60 ? printf ("Passed\n" ) : printf ("Failed\n" );
1A 1,8

"If grade is greater than or equal to 60 then printf ("Passed\n" ),
otherwise printf ("Failed\n" );

oA



O350l O Mo dis] 3L (S pmg - ALl TF.. CISE 3 )Lars dpds Linsi ggd Uy

A elSe O jle plustin! lad Lie ¥ (blge S pustind oo (5Coy b i1

( Nested if ...else statements)

Olyle 290 ( multiple cases ) souaio DY Lasb O Ll o pgis

UsTovd!

if...else Oyl

Jdf.else  ole gs1s if..else

sy et (letter grade ) ool Il 5 deliad geol p dadd as'T 2 o1 Jlie
P JWI Jguedl e 5L grade

grade 90 — 100

80 -89

7079

60 -69

0-59

lerrer grade A

B

C

D

F

(algorithm ) a;,lesu1 4f ( pseudocode statement ) (5501 59018 ,Le o (S
t D dgllaod! dnladll odgd Aslaad!

If student's grade is greater than or equal to 90

Print
else

HA"

If student's grade is greater than or equal to 80

else

If student's grade is greater than or equal to 70

If student's grade is greater than or equal to 60

Print "B"
Print "C"
else
Print "D"
else
Print "F"

if ( grade >=90)
printf( "A\n" );
else

D P9V Al 1 !

if ( grade >=80)

o9




printf( "B\n" );
else
if ( grade >=70)
printf( "C\n" );
else
if ( grade >=60 )
printf( "D\n" );
else
printf( "F\n" );

A Y gyl Ol 90 (sglus ol cpo T grade yiad! dogd ol 15] & a3
SLS Y/ b il oy 8392g0d! Printf s le g« (true ) donono g s Jg¥
(55 i o0 PIINE §,Le i axd . (A Gyl iy ) ik 1 L o SV
8ybe BB cquzmo gl cyo i Jaiig L 0F ... €ISE 3)le o else st ((skipping )
} ALY Akl Lyl ol ! adad (5T ) daslud! if
: A1 g

if ( grade >=90)
printf( "A\n" );
else if ( grade >= 80 )
printf( "B\n" );
else if ( grade >=70)
printf( "C\n" );
else if ( grade >= 60 )
printf( "D\n" );
else
printf( "F\n" );

ER GV W TR TERUNTI | ST WEN IS PN P TSR
( Compound / Block / Nested if statement ) )
O ol puis Ll il 08 (€ cOMPILET ) o stod! ol pld Ay
(indentation ) a>j> 1 Cuzi (@Y yisT Yeud uo 451 Al g « ((€quivalent )
a3 (sl Ol Ladll s jgband ! S prol o 35 5 s oo ol ] Oyl Bl
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ol o DL (g0 Aegacead i @i WG I 8ke (5T o (5 Ol B0 10!
Sl { i 198V oo el 108 oy 950 Ol yle degocme STy . ((braces ) { ,
4w 8,yle Sy . ( block ) _J6 i ( compound statement ) " a0 s,le " ke
(Wt ) 85 it § s did 395 O (g g B ol 2 (ST (B s O (o
.(a single statement )

=Y Jbe
& (@ compound statement ) 4.5y 8, (e (S50 AW geoli ! dxtad
s if.else syke o else s
if ( grade >=60)
printf ( "Passed.\n" );

else {
printf ( "Failed.\n" );
printf ( "You must take this course again.\n" );

}

3 dudits pedy ol pdl G« 60 w0 ol grade ol 5] Wl odes g
D Aelday pody (ST ¢ €1SE 5ol > S (uinezaall uiiY! printf

Failed.
You must take this course again.

o else sl (il Ol cddil {1, ] rgill 999 el LYy
W printf s,k ma logignd
printf ("You must take this course again.\n" );
A Ay il slgw ¢ Sl ‘“sislcmgwlgs‘ if 8,Le oy €ISE 530l o
Jas @l lag Yl 60 0 S8

1 J 8o 1T 8,k byiox ((semicolon ) (;) Abgiie Ahold xlog : A>Mo
-850 LW (gl ) I O1le B> 3 (logic error ) ik Uas .
Zeayl s if L else olle W 3 ((syntax error ) u i bas .
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while S SCI18,Le
The while Repetition Statement

oo ((ACtION ) b / ol duiid 41 5Ty oo puodd o 85U 1 1,51 8 ,ls Sguciiod!
o5 Bl Lb byl ol 1305 (trUE ) bryeo / Gisio 131 Y buto Wy of Ll

TS ARVRVER

oo w51 (first power 0f 2 ) 2 (595 0 595 Joi sl groli p dnka s 1 Y- Jlio
.1000

T
product = 2;
while ( product <= 1000 )
product = 2 * product;

= (integer variable ) meo miiod 2 (Sgbud Al Ao s Uasly fud
136 . 1000 oo ol 15 Y aind o W 2 3 pised! 1 50 ke 5G9 . Product
o ( product > 1000 ) meof i bl ( product <= 1000 ) & 1 1o ol
<While  5,Ls 5uis Cadgng « ( Tepetition terminates ) et / by 51 I 15
S8z ProAUCT il o5f 1o iz . gliaad! Aol e ProdUCT (sgizees aiicq
§ LI Al il e

2, 4, 8, 16, 32, 64, 128, 256, 512, 1024

( product <= & il meay 1024 5 591 20l L product sgion o>y
1024 : 1 gliact et e product (g bauisg « 4 5l ibgig « L1000 )
DF=Y UCE ) AL Slboxd! g Aay S0 Asld! WHile 1,018l 0is g (5Coug

le

v

product <= 1000 Product =2 * product
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e W01 G ot pluscats 5T Whille ot while aals st st oy 1 ¥ a3
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( Counter — Controlled Repetition ) (sfox psoe 41,5 ) A=Y Jle
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b ! pais o3 . 100 J10 oo (sod! S (INtEEET ) gowmo s (3= 6,yle AW (S
WEYIEls S Caall 13 O Anwgied! iy deldog Olusy
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c AL Slis s : grade
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Algorithm ( Pseudocode ) EWSNPE ]

total = 0
counter = 1

while ( counter <= 10)
input next grade
add grade to total
add 1 to counter

average = total / 10
print average

59U Loigs Lidgd 51,1 o e ¢ " 31z LogsComo 1,15 " Lo LT L3

( definite " sdom G " Ly ande 3l 1,1 g . (10 ) dismo dogd slo!
. 891 ki3 sty b Lk palaa 51 51 O o s ¥ Tepetition )
- LIy SUL Jbe o C 4y Oghtand! zeoli ! b Lowdy

/* Example 3-8
Class average program with counter-controlled repetition */
#include <stdio.h>

/* function main begins program execution */

int main()

{
int counter; /* number of grade to be entered next */
int grade; /* grade value */
int total; /* sum of grades input by user */

¢



int average; /* average of grades */

/* initialization phase */
total = 0; /* initialize total */
counter = 1; /* initialize loop counter */

/* processing phase */

while ( counter <=10) { /* loop 10 times */
printf( "Enter grade: " ); /* prompt for input */
scanf( "%d", &grade ); /* read grade from user */
total = total + grade; /* add grade to total */
counter = counter + 1; /* increment counter */

} /* end while */

/* termination phase */
average = total / 10; /* integer division */

printf( "Class average is %d\n", average ); /* display result */
return 0; /* indicate program ended successfully */

} /* end function main */

Enter grade: 98
Enter grade: 76
Enter grade: 71
Enter grade: 87
Enter grade: 83
Enter grade: 90
Enter grade: 57
Enter grade: 79
Enter grade 82
Enter grade 94

Class average is 81

L Aed yiio ST Lai of 18] . Bilosl Aegd total , counter cpo M lykasl 1 WMo
( memory location ) 8,511 @Bge b Ligead! ALl Aadll e (Sgionm 456
Gl Aol 0y | — dud Aig e Aed T (ST — ((Mio total ) el logy Lot
([( a garbage value )" axiwdl diogae Ao/ LI oo dond " Sale Laske
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UYL — 1 Al pisticwdd! o b (Dl yud! ) UL L] W Ciigs geoli pf
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Algorithm ( Pseudocode ) EWSRPES]

total = 0
counter = 0

input first grade
while sentinel has not yet been entered
add grade to total
add 1 to counter
input next grade ( possibly the sentinel )

if counter # 0
average = total / counter
print average
else
print " No grades were entered "

s Y 6y o1 o8 LT dwylesd! (S dawgiad! i )l Olus wis LY
(bl i Il 83 ( fatal error ) s / S50 Las 0 Aol odgd « ol e
. (bombing / crashing ) "f,Le!/1,xai!" oows S5keg

- LIy SUL Je o C aily Ooghtand! geoli ! b Lowdy
/* Example 3-9
Class average program with sentinel-controlled repetition */
#include <stdio.h>

/* function main begins program execution */
int main()
{
int counter; /* number of grades entered */
int grade; /* grade value */
int total; /* sum of grades */

float average; /* number with decimal point for average */

/* initialization phase */
total = 0; /* initialize total */
counter = 0; /* initialize loop counter */
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/* processing phase */

/* get first grade from user */

printf( "Enter grade, -1 to end: " ); /* prompt for input */
scanf( "%d", &grade ); /* read grade from user */

/* loop while sentinel value not yet read from user */
while ( grade !=-1) {
total = total + grade; /* add grade to total */
counter = counter + 1; /* increment counter */

/* get next grade from user */
printf( "Enter grade, -1 to end: " ); /* prompt for input */
scanf("%d", &grade); /* read next grade */

} /* end while */

/* termination phase */
/* if user entered at least one grade */
if (counter !=0) {

/* calculate average of all grades entered */
average = ( float ) total / counter; /* avoid truncation */

/* display average with two digits of precision */
printf( "Class average is %.2f\n", average );

} /* end if */

else { /* if no grades were entered, output message */
printf( "No grades were entered\n" );

} /* end else */

return 0; /* indicate program ended successfully */

} /* end function main */

TA



Enter grade, -1 to end: 75
Enter grade, -1 to end: 94
Enter grade, -1 to end: 97
Enter grade, -1 to end: 88
Enter grade, -1 to end: 70
Enter grade, -1 to end: 64
Enter grade, -1 to end: 83
Enter grade, -1 to end: 89
Enter grade, -1 to end: -1
Class average is 82 . 50

Enter grade, 1 to end: -1
No grades were entered

loele Bl ol 0 flog — (S 5327 (e (5933 S0 Anugiall dor I OY (30
average ol o —( floating point numbers ) " dole ddaii Slgd slasi "
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Average = (float) total / counter ;
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Logd domd Llos o 85l O ALl Sldot! meaig . ( €XpIiCit conversion )
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printf ( "%.2f\n", 3.446 ); /* prints 3.45 */
printf ( "%.1f\n", 3.446); /* prints 3.4 */
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Algorithm ( Pseudocode ) EWSNPE ]
passes = 0
failures = 0
student = 1
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while ( student <= 10)
input next result
if result =1
add 1 to passes
else
add 1 to failures
add 1 to student

print passes
print failures
if passes > 8
print " Raise tuition "

LT oYy . (@5lly DT ) Swdlild cpltio o C dxly glland! geol pd! b Lowdy

gy 335 b O puicol) A1ty o8 slacly lond | o9 C A3 o195 (S0l (p0 bl 03
diis Sy ks e welag ong (Initialization with declaration ) e oMe¥!
(! a0 1) 108 AT oadll sllaelg .( program's execution time ) gl wf

.((compile time ) dox Wl Cdg Sozxy / i

/* Example 3-10
Analysis of examination results */
#include <stdio.h>

/* function main begins program execution */
int main()
{

/* initialize variables in definitions */

int passes = 0; /* number of passes */

int failures = 0; /* number of failures */

int student = 1; /* student counter */

int result; /* one exam result */

/* process 10 students using counter-controlled loop */
while ( student <= 10) {

/* prompt user for input and obtain value from user */
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printf( "Enter result ( 1=pass,2=fail ): " );
scanf( "%d", &result );

/* if result 1, increment passes */

if (result==1)) {
passes = passes + 1;

} /* end if */

else { /* otherwise, increment failures */
failures = failures + 1;

} /* end else */

student = student + 1; /* increment student counter */
} /* end while */

/* termination phase; display number of passes and failures */
printf( "Passed %d\n", passes );
printf( "Failed %d\n", failures );

/* if more than eight students passed, print "raise tuition" */
if (passes > 8 ) {

printf( "Raise tuition\n" );
} /* end if */

return 0; /* indicate program ended successfully */

} /* end function main */

Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass. 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Enter Result ( 1= pass, 2 =fail ) :
Passed 6

Failed 4

N — = N = = = NN =
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Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Enter Result ( 1= pass, 2= fail ) :
Passed 9

Failed 1

Raise tuition.

— e = e = = N = =

(Assignment Operators ) sl 1 Ol S50
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c = c¢ + 3
( addition assignment += aosdl alow] Fow plastal by lais! oy
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c t= 3;
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: laxad! A5 ¥ malll o LI Sl gl Ly O o 5
intc=3,d=5,e=4, f=6, g=12;
T/ Olag ¢ O 5t odds pudtind ) Winly « SUwd 1 1 J50 axs o JWI Jgurd!
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Assignment operator  Sample expression  Explanation  Assigns
+= c +=7 c=c+7 c J110
-= d-=14 d=d-4 d 1
* — e*=15 e=e* 5 e J120
= f /=3 f=f /3 f 2
% = g%=9 g=g %9 g J 3

dolud! sl ! Ol a0

Arithmetic assignment operators
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/* Examle 3-12
Preincrementing and postincrementing */
#include <stdio.h>

/* function main begins program execution */
int main()

{

int c; /* define variable */

/* demonstrate postincrement */
c=5; /* assign 5 to ¢ */

A




printf( "%d\n", ¢ ); /* print 5 */
printf( "%d\n", c++ ); /* print 5 then postincrement */
printf( "%d\n\n", ¢ ); /* print 6 */

/* demonstrate preincrement */

c=15; /* assign 5 to ¢ */

printf( "%d\n", ¢ ); /* print 5 */

printf( "%d\n", ++c ); /* preincrement then print 6 */
printf( "%d\n", ¢ ); /* print 6 */

return 0; /* indicate program ended successfully */

} /* end function main */
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2 Sld! Il owedl o (conditional ) i
= 4= == /= %= Sld! I ool 0 (@ssignment ) sby

YA



¥ 8y ol ped

X o e I 1 1ol gt LI Cinis C aals Aaliseo O ybe i st (1-F

t ok oo 5 it C 3l 019 8l !
(Epdl Ol ow ) w19 X Aad o) 08 Z I X, Y (o Egocme il
cF = gaell placiely 2 3 Product ped! ded o yof

* g = sl plackiel 2 3 ProdUCT pised! ded o yof

Gl s Sl gl L 10 o T COUNT  piicad! dcod Cdils” ! gt
."Count is greater than 10 ." wtw !

total pisedl e as bl @f ol X piied! aiil

Lol X asl of ctotal ped! JIX el bl

-0 (I At aioly  AIVISOF e 0] 0ud aw ( Temainder ) SWI st
 oomilize iy oy 8Ll o LS T

$ b W ol (8 Lo+ o pis (uedy @S By 123.4567 aadl pbo!
LMl ppog LB, T A5 I s B0 RS A1 D13 3.14159 aedl b
§ Qb M1 Aol o o . By il

Dk Lo S S € 43l B9 8yl LT

JANE £4d0 e SUM | X oy ki Se

N5 QRN [ [ WA RV B POV RV

S SUM  yead! J1 0 810 ¥ 1 danddl Wl

SSUM. piad ! I Aoeniid! il « SUM piiad | I X puiiced | Lo
. SUM puxiodl 408 lgos "' The sum is 1 " adlo g1z

poi gl (&P (T=T) Gl Jlgmdl lrf it Laits” 1 O Ll pursin!
89y B While 8, pustin!. 10 JI'] s domemal! slae¥ Egaome Slucx
Tt Lo 89,01 (oS S ¢ Dgland! Eguocall Sluz-g X dosd Sabp ool

1T Gglae X doyd
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I A lucd! Aglend! sy o product, X o piiced! oo J5 30 Lo (0=
8 yladl ki sy e 5 sl Product, X e 5 ded of Loy
product *= X ++;

Dok by poil Caily 880 Oljle T (=Y

.SCaNf plasenly X broro (o I,81/ (input ) Js-oi (i

.scanf plusunly Y oo (o 131/ (input ) Jsof (<

1 ASIY el 1 baseo Tpiio kel (g

1 A51aRY! Al POWET byzmo (i sl (o

POWEr I domsidl wisly X 3 POWET pisied! ! (
.»!yiﬁwloé (s

-while 8l bbb <lag Y Sals o cyo BT 1 Ao il 13] Lo g G

. printf slosal POWEr morall piodl &b abo! (£
(T=1) G 15l Bl s gt 1 Sl Ldl pusiiy C 3l bl a1 (Y-
Gy« ( X raised to the Y power ) Y3 dcgd o X foud wilucd s

Sl While o 8,be e geol ! (Sgics

Pk e 5 slasl (o momog il (A=Y

while (¢ <=5) { (1
product *=c;
++c;
scanf( "%. 41", &value ) ; (<
if (gender==1) (z

printf( "Woman\n" );
else ;
printf( "Man\n" );

sy cadutwhile ,1,rs,le 6 Uasdl Lo 100 Sglus Z and o oo (A=
S5 1 1100 g0 dmmeadl slae ¥ Egnme cwss oo 2 53
while (z>=0)

sum += z;



o0 5T asgy ud Ui Mo ) AW a1 el o 7 S a1 (ST ooy sl

if (age >=65);

(-4 s S s

printf( "Age is greater than or equal to 65\n" );

else

printf( "Age is less than 65\n" );

int x = 1, total;

while (x <=10) {

total += x;
++X;

}

While (x <=100)
total += x;
++X:

>

while (y>0) {
printf( "%d\n", y );
Ty,

}

#include <stdio.h>

int main()

{

intx =1, total =0, y;

while (x <=10) {
y=X*x;
printf( "%d\n", y );
total +=y;
++X;

\ ;

printf("Total is %d\n", total);

AN

§ JWI geol Wl s T3k

(11-¥



return 0O;

f ol bow 5 B Al Bl g5 (1YY
ssigrade comt a5 Cil 11" Passed " Ul g1 qudas 461 O Ll (s (i
160w B ai>ys ol 13" Failed " w91 audss L 60 S5l of y0

printf("%s\n",grade>=60:"Passed":"Failed"); (1
grade>=60:printf("Passed\n")?printf("Failed\n"); (<
printf("%s\n",grade>=60?"Passed":"Failed"); (z
grade>=607?printf("Passed\n")?printf("Failed\n"); (s

$ s Wy AW 5T (i

if (answer ==7) (i
printf( "correct" );
else
printf( "incorrect" );
printf(answer==7?"correct":"incorrect"); (@
printf(answer==7?"correct":"incorrect"); (¢
answer ==7 ? printf( "correct" ): (s

9 AW Axaitt S While 895 duils oo slgi¥ um P Ao d b (il

p=2;
while ( p <2000)

p = 2%p;
1023 (i
1024 (@
2047 (¢
2048 (s

! & Seizeew (an uninitialized variable ) 45t s Lax o e S (iv
- el 1) 5eommnd! 8511 g B Lig o Lol (1
- Aed ST e Sgm Y (@

AY



Lol (z
.(arandomly assigned value ) ajlgic 408 (s

$ A1 Olloal! il oy 450! X Aed b

intx =21;

double y = 6;

double z = 14;

y=x/2z;

x =5.5%y;
8.25 (1
5.5 (@
5 (¢
8 (s

$anadl or S Sl ¥ Y BN el (8T (B 4 Sabi X o _p i

y=5; (i
y =xt++; (<
y=+tx; (¢
y=x=35; (s

§ (true ) dosmo AW O, Lt (S

LA 2 G+ (@t 1) gt (1

L Baoyara il (o

o 4y o (S i 31 300z C Al 2l ANST 250 (£
.(operator ) s i (operands) Moo

ey las 05 —— (abe * 37 ) s (

O i 8yl Lgatais ! Sl ¥T o) Uawsgind | Aol Slucd bl yy S
33301 D133 (s (5Ll it 2By (gLl / (ol ) 398901 (st
4ol <Uisy « (average miles / gallon for each tank of gas )
sag ((overall miles / gallon ) us1gdl edload ¥ 1 susd s dawgiod!

F AW Olglasd| £L3L U3 ¢ b1

AY

(v

(vi

(vil

(1=



o 3 cUag A laad! Acghial! Jo¥ ! susg Sliglod sus oo M5 gl il T3
ot -1 el pustiwal! o ludis OULIT ods  ogiisg « 99391 U1
GO ES]

CUag u el bl Aeglaiad! Jlo¥ 1 sund Anwgiod | Aol aubasg geol pdl oz
L Ob1E s oy Ol S

0 Tgdl adlonld JLo¥ 1 dud AT Aawgiod | Aol aubasg geoli gl s

- ol ! 138 Ol rag M) Jlis b Lowdg

Enter the gallons used (-1 to end): 12.8
Enter the miles driven: 287
The miles / gallon for this tank was 22.421875

Enter the gallons used (-1 to end): 10.3

Enter the miles driven: 200

The miles / gallon for this tank was 19.417475
Enter the gallons used (-1 to end): 5

Enter the miles driven: 120

The miles / gallon for this tank was 24.000000
Enter the gallons used (-1 to end): -1

The overall average miles/gallon was 21.601423

Jledl u>i ((customers ) sMos / (5l cwo (ST S 131 bo 3o Lol y s
30 & gl a8Vl ozl jolos w8 (- department store ) ag, b
AW Olghasd! EL3L Sldg « wlus o8, e ((credit limit ) O i

D e SO B OB 8e18 S ol il posies

. (‘account number ) clu! 43, *

. 5641 41w wie (balance ) we *

. sl UM (total charges ) (4l e ) 45 siio Eg0x0 *

. yeidl U ((total credits ) & digud! @laod! Egoxe *

. (credit limit ) 4 zgoued! oad¥f us! *

(1€-

bl 18 -1 Bl poiuacd! o s> DB 85148 (o0 gmal Wl ibsing

PRI plostinl wudl suwey Jaos I ol gl Cuy —

A¢




new balance = balance + total charges - total credits
by ¢ gy ol Il LS - gomndd! BV T Ol e il Ao Sl 815 18] —
" Credit Limit Wlw gy duo Jlg ¢ & gommad| a8 atly ¢ Sl

. Exceeded "

. &b Wl Ol porog OS] Jl:.egébu Loudg

Enter account number ( -1 to end): 100
Enter beginning balance: 5394.78
Enter total charges: 1000.00

Enter total credits: 500.00

Enter credit limit: 5500.00

Account: 100

Credit limit: 5500.00

Balance: 5894.78

Credit Limit Exceeded.

Enter account number ( -1 to end ): 200
Enter beginning balance: 1000.00
Enter total charges: 123.45

Enter total credits: 321.00

Enter credit limit: 1500.00

Enter account number ( -1 to end ): 300
Enter beginning balance: 500.00

Enter total charges: 274.73

Enter total credits: 100.00

Enter credit limit: 800.00

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

S ! 50 9% ks ( cCOmMMISSION ) Ugas DI pidl (Sa] Aaxs (1o-T
(S99 0 ATy (ST Lers po T Egunl I3 ( GTOSS sales ) Slamald
Sy ol egmwll 41y I BLoYL Usg « ( salespersons ) Slxwd!
(Wl Eama¥T NS Cpmgaciall uf Dilame Skl 13 Mo . § 5000 (55l
Sl Wlo{ LTy Eamad¥l 108 ye ol 46« $ 2000
Salary = 200.0 +0.09 * gross sales
=200.0 +0.09 * 5000 = $ 650




A il Olaaaed| 9o (po 3o L gmm ¥ T Jo ¥ 1 L1l oy Loxoli 3 ST
¢ oW Equs¥1 IS laaus oo sY38 (g0 Ty ST ool pd! Ty Sy
e Dlrgnod [ Ao -1 Bl prstiuncd | 50 Lo 8511y ol pd| iigisg

- ol Ol Brog Mot JUe b Loudg

Enter sales in dollars ( -1 to end): 5000.00
Salary is: $650.00

Enter sales in dollars ( -1 to end ): 1234.56
Salary is: $311.11

Enter sales in dollars ( -1 to end ): 1088.89
Salary is: $298.00

Enter sales in dollars ( -1 to end ): -1

=l 99 AlSS,Y pgadod (Ll Elisg Cladl oy 50 Al Blugll (o
ELo oz 519 (5 ,5401s Mrle ugwis ylo i o (0 g 3o bl Apanay
L 1 AponntS” i Lgilowl gois 5 LY dpod S Lgollamg 51331 Juddl! L1
Oy b Lol gl (e s ol By of Jund ! (Interest ) 356 (usury )
ol o phrg ks ol (o g y9 I ! Agr g B @Y LBICin ok § il
o OB+ comalo i Ol Ll (o (o Lo fgy39 ! 1551 Tgol il Ll b " L L
Yy UgeelliS ¥ 050l 93y o (i O ¢ g y9 ! (o0 s 15550 T5ais
"SAN "SI yo M AY 215 Y19 2 pxis (YA YYA S AN " galti
ol (e o S ol 4 o ) i (> (590 Sl o0 Mo i Lo I
S bl o 2 Vg L 2,81 090 O o) o ol Lo g (o i
(348 Blrol Laslao

(loan) o8 e[ ( simple interest ) ! damd! 3051 o1 T L J1 T o i
Bpally x| ( principal ) Jlodf iy o1 ]

interest = principal * rate * days / 365;
(annual interest rate ) U Sgimd! Jiroll g 1 TatE Eo>

. pbYL oA s days

AT

(1=




g« 294 o sudd principal , rate , days e i, el s
=1 W ol 208 8 (e ool ! g - Leio Sy B g
. Bl yS0g ol W OASod Jb&‘“slil-&ﬁss

Enter loan principal ( -1 to end): 1000.00
Enter interest rate: .1

Enter term of the loan in days: 365

The interest charge is $100.00

Enter loan principal ( -1 to end ): 1000.00
Enter interest rate: .08375

Enter term of the loan in days: 224

The interest charge is $51.40

Enter loan principal ( -1 to end ): 10000.00
Enter interest rate: .09

Enter term of the loan in days: 1460
The interest charge is $3600.00

Enter loan principal ( -1 to end ): -1

(Ol ga! (- employees ) (ibg oo sus DUy T Lowelip o8t (1Y-T
ST DUily Jorisy . ibge S5 ((salary ) ity / Sl ¥l 2 ¥ audagg cmmig
¢ oW gem¥! g3 ( hours worked ) Sl Olelu s e Citoge
b Libgall I ¥ > ¥1 by . (hourly rate ) susfglf acluf b o 21
HE W [N RVL 3 g W)
2 4clw 40 (gl o1 cpo BT ol Olel suas U7 13 *
bl B ¥l x Jodl Olelo soe = Ja ¥ >
140l 40 cpo 5T ol Silels sie 5 1304 *
Sl 2+ (deldl S 2¥1x40) = Jea¥l >

L5 *aelul 8,231 (40 — Joddl Olelw s ) =  SLoY! 1

Sl Olelo sund -1 Aol Ty cw SBLT 8518 e gmoli ! Cigisg
- o0 W Ol yorog ONS0d Jl.:.n&sbﬂ Loudq

AY




Enter number of hours worked ( -1 to end ): 39
Enter hourly rate of the worker ( $00.00 ): 10.00
Salary is $390.00

Enter number of hours worked ( -1 to end ): 40
Enter hourly rate of the worker ( $00.00 ): 10.00
Salary is $400.00

Enter number of hours worked ( -1 to end ): 41
Enter hourly rate of the worker ( $00.00 ): 10.00
Salary is $415.00

Enter number of hours worked ( -1 to end ): -1

olaidly ( predecrementing ) &bl laid! yw &, Wl o brobiy st (VA=Y
(decrement (—-) olaid! 5w plastil ( postdecrementing ) s>t

. operator )

Gl lean Ll 10 J1T (o otas¥1 deliad 100D 8550 putsivinn brabipp 51 (14
Coryaleie cpave (ST o OLIE3 I 5 mod dudd ol e

coue o1 rudrig g of ¢ o1l 10 Ty broligy st (Yo=Y
AW BT O ke ! ol ol pSizg
(@518 Cand fooe o @by 1) 10 o> oy 510e : counter
(lekris o3 w3 atasl 10 of wsyg
- @bl of B I (ccurrent number ) Ji! sl : nUmber
¥ g oslinag sue 0 largest
RN [E IR PETP NN

Algorithm ( Pseudocode ) EWSRPES]

input first number into largest
counter =

while ( counter <= 10
input number
if number > largest
largest = number

AA




counter ++

print largest

AW g Al 39 5 ookt Lol y ST

(r-v

pd

10*N

10
20
30
40
50
60
70
80
90
100

P OO0O~NOULS WN PR

(@)

100 * N

100
200
300
400
500
600
700
800
900
1000

1000 * N

1000
2000
3000
4000
5000
6000
7000
8000
9000
10000

o Jadll Printf s,ue s (tab character ) \t @gus! o, plostin! e

. (tabs plasul ) saas¥!

DI el Jgu delidad 8950 pudtiug breliyy Ll (YY-F

>

A+2

11
14
17

—_ — O O\ W
(U )

A+4

7

10
13
16
19

A+6

9

12
15
18
21

conone W1 audaig wgs of ¢ alael 10 1,8 broli yy sl
i Bus1g B y0 sie ST Jlof Lom & A
Y=t 15l S dbgal| U Wilos &y b pustin! 1 oL,

( validate the Mol i cpo Gy Sazs (1 o=1 JUo gobip Jos
593) 2 o1 1 W onoll el 55 o o 3o (5T o] e 1 ks Los” inputs )

O psticund| gl 5 8 3 pStis! ((dsgmy o Il Lot — o W1 e —
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:((correct value ) dsmo dogd L] 4 iy « Ao pé AUs-dodl Loyl
Aovzno ded W of J1e2411

§ by 13k 51§ I ol Wl Sl 0 B L (Yo-F

#include <stdio.h>

/* function main begins program execution */
int main()

{

int count = 1; /* initialize count */
while ( count <=10) { /* loop 10 times */

/* output line of text */
printf( "%s\n", count % 2 7 "FFEEN L 4 )

count++; /* increment count */
} /* end while */

return 0; /* indicate program ended successfully */

} /* end function main */

§ W bl Ol o AL (TI-T

#include <stdio.h>

/* function main begins program execution */
int main()

{

int row = 10; /* initialize row */
int column; /* define column */

while (row >= 1) { /* loop until row <1 */
column = 1; /* set column to 1 as iteration begins */

while ( column <=10) { /* loop 10 times */
printf( "%s", row % 2 ? "<": ">"); /* output */
column++; /* increment column */
} /* end inner while */

row--; /* decrement row */

9.



printf( "\n" ); /* begin new output line */
} /* end outer while */

return 0; /* indicate program ended successfully */

} /* end function main

[ ( Dangling else problem ) ayuetf else Uugio]  (YY-¥
o D (2 1) (W1 (el (0 IS Sl 20 s

x=9, y=11 (i) el

x=11, y=9 (ii)
OBluad! trns Wl ((1gNOTES ) Jdloxsy ((compiler ) pa yiod! geoli Wt Of a>y
o La>Vy . C ol (81 b L1 sus / Ol-15¥1/ ((indentation )
wlwifoslelse s ( associates ) gl Lails p yradl gols il O
A} gl plastiul S5 sl 0 s of Lo (€1SE g 35k of ) ( previous )
(1 5L igna €158 1oy T (sl g1 5,001 (o Lonioly 19 Y 5 &Y (3
B (¢ 1) ot copialadl | Sg - Aduiod! €198 AUsCis (i e Wl 00
i b ( eliminated the indentation ) Ll 13¥1s Sblud! tacs pus
- ACi!

if (x<10) (1
if(y>10)

printf( " Prayer is light.\n" );

else

printf( "Charity is a proof.\n" );

printf( "Patience is illumination.\n" );

if(x<10){ (o
if(y>10)

printf( " Prayer is light.\n" );

b

else {
printf ("Charity is a proof.\n" );
printf( " Patience is illumination.\n" );

}

Q)



if(y==8)
if(x==5)

[ ATl AdonadlelSe UCin]  (YA-Y
Pty (7o T on JF B) Blared! Ol ppnd! @l Sy AW el O
- aadll b ( proper indentation ) Slb>15¥1g bl ! L *
A} 1951 BLo| (Sgu Bl S Ol i (ST Jors g ¥ *
Al B oo (ST o gl YT ol oy Ao ]

printf( "Every takbeera is a charity.\n" );

else

printf( " Charity is a proof.\n" );

printf( " Patience is illumination.\n" );

printf( "Every tahleela is a charity.\n" );

1D WOl iy

x=5, y=8

ol (1)

Every takbeera is a charity.
Patience is illumination.
Every tahleela is a charity.

1D WOl iy

>
|

5, y=8

ol i (2)

Every takbeera is a charity.

1D WOl iy

ol P ()

Every takbeera is a charity.
Every tahleela is a charity.

Do Al Ol el

>
I

5, y=7

of 2 ()

Charity is a proof .
Patience is illumination.
Every tahleela is a charity.

ay




&yl 1o aday o5« ((side of @ square ) ao p oo Joub i brobi p ST (YA-Y
by 5 (4 ALl Jabo ol pd! 1,3 131 Mice . (asterisks ) pasx oo LigSo
st

sk
Aok ok ok
sskkok
sokkok

9 geali il of yis (SO [ ((S1Z€ ) pend! / drand! / ] oyl dhio Jobo 5l 050 & Aa>Mo
[20 51¢g@zo¢u\c‘"5i

(@ hollow SqUAre ) g b yo by Ewms (Y=Y Gl Jlgudl ol Jas  (Fe=¥
JCa by 458 ¢ (S1Z€ ) S anadl / Jgkadl geoli 1 1,3 131 Shie .

sk ok ok
* *
* *
% %
sokkok sk

oz of ( nUMDber ) sue s oo ( palindrome ) 851,81 dgajo dkedt  (F1-F
(forwards Luseg 15y lguis 42 1,8 90, Aubw of (text phrase ) s
o0 S5 Mo . (comod! I yladd! p0g sluad! I ymod! o0 ) and backwards )
ks 03 W1 ( five — digit integers ) ERYENRPESE SE P PIRVSY
12321, 55555,45554 , 11611 : 3¢t @ a>ga 30
ks 301 10 L7 13] Lo suoyg e, Y1 wlod Lroro Taue 15 Lomol yy (!
(division and  5LJ1g el (5 S50 pustinnl 1 aLs,l 1Y pi 851,81 2930
85 y—ind 4, Il su—wl a5 / J—ad remainder operators )
.(individual digits )

Slol oo a5 T ] (1@ binary integer ) Wils buso lave 144 bralip cast (FY-Y

(5 binary digits sl pls,i s e ¥ S —[ L 1's a1y 0's

. ( decimal equivalent ) (s yinl 48(<o qulazg s of — Maximum )

ay




( remainder and division dedlly SLJI (S5 H5-0 pustinu! 5L
Il ool ooy Y1 als a1y LU sud! o8, e Js-axll Operators )
o aied B oy = 0t (Sl (Pl o o ¢t
t Euz ¢ ilad! zez>9 ( positional value )
(1 (59l comod! (ol ST (o8 ATl Aalf
w16 03 (B ad 4 o3 2 (Sl oyl (Ao JLIN SLHN (o8 1l 45 Sl Ao
1aKg
192 1101 Lt somll (5 piaad! oSS 2 Mo

1%1 4+ 0%2 + 1%4 + 1%8 = 13

SN ool while 89 pustin Ll p oo Sligmul 48 s (S0 pild
(‘a multiple of ) Slaelae i I wddl Loy lelsy . s>Y06 300,000,000
clicby pastinly . L1 e (slaod! 15 ) suw! laa &1 100,000,000

A 1B 50 Ogale 5 155 48yt (ST Bl i)

pes 10 5" umg . uslg uslg (asterisks ) aess 100 muday beols yp L5
I o :aliyl] . (anewline character ) agus yaw o, zeob ! abay
Wl Jog e 1 xed (remainder operator ) S Jge pusely . 100

[ ozl audl 5o, s e JWhg 10 Olislas wai I

pL, YT suc audasg vy ¢ pLB,T Ao 0 Ligo beyono Toue Ty ool yp 5™l
coudl 10 (37 g S5 (Sl NI
D o Wy by 436 27747 st 15151 2 Mo

" The number 27747 has 3 sevensinit"
loludl Aogd Zagmei / S (- displays ) opr / qeabay Loroli p oS!
Jw! ( checkerboard pattern )

(rr-y

(re-v

(To-r

(F1-¥

Kk kkkk k%

* k kk k k x %

Kk kkkk*k*

* k kkk k x %

Kk kkkk k%

* k kkk k x %

Kk kkkk*k*

* k kk k k x %
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LI &Zadl g0 57 cy0 d-1g ¢ dadd Aol O yle DM gmols r:m;“&.ﬁ:u
printf( "* " );
printf( " " );
printf( "\n" );

Ll 5T ¢ 2 moall sundl Slaclia el S podu broli 3 LS
2,4,8,16,32,64,128,.......

T kel wis Samy (3l - Algd Y 89,8 019508 (ST ¢ Aelidall 890 ogid ¥ Cumig

9 geoli !

Lodle Adaii O3 Aot ] 8,518 ( TadiUS ) pbad Cimci 851 ) Lomoli 3 ST
Luzxally  (diameter ) plail opo 5 dclby wlug[ (@ float value )
Mol 3.14159mall pusin! . § (area ) i>Ludlg « ( circumference )

L geo el 0811 Lo 35585 Cns 8, Ll A4S el § AIWI 5Ll S Ll Lo
printf( "%d" , ++( x +y));

LsCoo L 131 Lo el Wl y xeabrg « &9y gt FlOAL mud S5 Ty bomoli 3 ST
Y el Sk EMLT el find sl el o)

Lo L7 131 Lo il Uy bz ¢ gy o dompono 3luel WM T4y boroli yy S
.Y pf (right triangle ) aglf 36 Sdio eNST Jlgbol fiod o3 alae¥l odg

(4 - digit p0,¥1del; oo slasl Ao b Lebly U1 o] S
( security ) cool / & Ao LU Hlouialy . 39-ialdd! ot integers )
eyl S SULT (encrypting ) yis 45 ,id1 5g5 OLLWT od

F AL Olgasd ! L1 DL i) Lol 9 ST

B el bruze Taus 131 -

(7 + a8 31 lods gm0 ) Ao vy (remainder ) L1 oy S Jowins!
10 L

P I R o Jo¥1 o891 S -

L@l W8 o S -

(ry-v

(YA-Y

(€1-¥

(eY-¥



}“‘7““" @Mlg..\a!l@bl—

s (s« Alditall 8 feiall SULI( decrypting ) 8 ,2s o) STlwbp it (o
LoV sodl I sv (51 45,55 ling ¢ p8, YT e (i brswo lake geoli
. (original number )

P b S B N Il pé o sus s (factorial ) gyae (£F-F
n!=n.(n-1).(n=-2).....1 (n>1),
n!=1 (n=0)

LW
51=5.4.3.2.1 =120

429 500 bty g ALy g Lezms oo i bl 1 (1

dapal] plustinl € ok I Coldl desd J0 Lol LT (@

el plastinl € Aed oy bl LT (g

2 3
‘ X X X

=l+—+—+—+
no2r 3

.x=3 s <ldg

ST ol o ¢ Ao slael cpo dalied Anwgiod! Loyl rudasg oy broli il (£€-F
(input Jlsayl dnbie Wed . 9999 dw byt dedl & sCANT ol a5 o

sequence)
10 8 11 7 9 9999

9999 Gaud I el xo0d) Angind| Aol Sl Sigliaadl o (x5
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Additional Control and Repetition Statements
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/* Example 4.1
Counter-controlled repetition */
#include <stdio.h>

/* function main begins program execution */
int main ()

{

int counter = 1; /* initialization */

while ( counter <= 10 ) { /* repetition condition */
printf ( "%d\n", counter ); /* display counter */
++counter; /* increment */

} /* end while */

return 0; /* indicate program ended successfully */

} /* end function main */
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while ( ++counter <= 10 )
printf ( "%d\n", counter );
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/* Example 4.2
Counter-controlled repetition with the for statement */
#include <stdio.h>

/* function main begins program execution */
int main()

{

int counter; /* define counter */

/* initialization, repetition condition, and increment
are all included in the for statement header. */

for ( counter = 1; counter <= 10; counter++ ) {
printf( "%d\n", counter );

} /* end for */

return 0; /* indicate program ended successfully */

} /* end function main */
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/* Example 4.4
Summation with for */
#include <stdio.h>

/* function main begins program execution */
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int main()

{
int sum = 0; /* initialize sum */
int number; /* number to be added to sum */

for ( number = 2; number <= 100; number +=2) {
sum += number; /* add number to sum */
} /* end for */

printf( "Sum is %d\n", sum ); /* output sum */
return 0; /* indicate program ended successfully */

} /* end function main */
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/* Example. 4.5

Calculating compound usury / interest */
#include <stdio.h>
#include <math.h>

/* function main begins program execution */

int main()

{
double amount; /* amount on deposit */
double principal = 1000.0; /* starting principal */
double rate = .05; /* annual interest rate */
int year; /* year counter */

/* output table column head */
printf( "%4s%21s\n", "Year", "Amount on deposit" );

/* calculate amount on deposit for each of ten years */
for ( year = 1; year <= 10; year++ ) {

/* calculate new amount for specified year */
amount = principal * pow( 1.0 + rate, year );
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/* output one table row */
printf( "%4d%?21.2f\n", year, amount );
} /* end for */

return 0; /* indicate program ended successfully */

} /* end function main */

Year Amount on deposit
1050.00
1102.50
1157.63
1215.51
1276.28
1340.10
1407.10
1477.46
1551.33
1628.89
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/* Example 4.6
Counting letter grades */
#include <stdio.h>

/* function main begins program execution */
int main()
{

int grade;  /* one grade */

int aCount = 0; /* number of As */

int bCount = 0; /* number of Bs */

int cCount = 0; /* number of Cs */

int dCount = 0; /* number of Ds */

int fCount = 0; /* number of Fs */

printf( "Enter the letter grades.\n" );
printf( "Enter the EOF character to end input.\n" );

/* loop until user types end-of-file key sequence */
while ( ( grade = getchar() ) !'= EOF ) {

/* determine which grade was input */
switch ( grade ) { /* switch nested in while */

case 'A": /* grade was uppercase A */

case 'a': /* or lowercase a */
++aCount; /* increment aCount */
break; /* necessary to exit switch */

case 'B': /* grade was uppercase B */

case 'b': /* or lowercase b */
++bCount; /* increment bCount */
break; /* exit switch */

case 'C'": /* grade was uppercase C */

case 'c: /* or lowercase ¢ */
++cCount; /* increment cCount */
break; /* exit switch */

case 'D'": /* grade was uppercase D */
case 'd": /* or lowercase d */
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++dCount; /* increment dCount */
break; /* exit switch */

case 'F': /* grade was uppercase F */

case 'f": /* or lowercase f */
++fCount; /* increment fCount */
break; /* exit switch */

case "\n'": /* ignore newlines, */

case '\t': /* tabs, */

case'": /* and spaces in input */
break; /* exit switch */

default: /* catch all other characters */
printf( "Incorrect letter grade entered." );
printf( " Enter a new grade.\n" );
break; /* optional; will exit switch anyway */
} /* end switch */

} /* end while */

/* output summary of results */

printf( "\nTotals for each letter grade are:\n" );

printf( "A: %d\n", aCount ); /* display number of A grades */
printf( "B: %d\n", bCount ); /* display number of B grades */
printf( "C: %d\n", cCount ); /* display number of C grades */
printf( "D: %d\n", dCount ); /* display number of D grades */
printf( "F: %d\n", fCount ); /* display number of F grades */

return 0; /* indicate program ended successfully */

} /* end function main */

Enter the letter grades.
Enter the EOF character to end input.
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Incorrect letter grade entered. Enter a new grade.

N > O

Totals for each letter grade are:
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C:3
D:2
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break

case a action(s)

A\ 4

case b action(s)

break

A\ 4

A 4

A 4

true .
@ case 7 action(s) > break

false

default

A 4
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case "\n'": /* ignore newlines, */
case '\t': /* tabs, */
case'": /* and spaces in input */
break; /* exit switch */
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/* Example. 4.7
Using the do/while repetition statement */
#include <stdio.h>

/* function main begins program execution */
int main()

{
int counter = 1; /* initialize counter */
do {
printf( "%d ", counter ); /* display counter */
}+ while ( ++counter <= 10 ); /* end do...while */

return 0; /* indicate program ended successfully */

} /* end function main */
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l false
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continue ¢ break G,ls

break s,Le s wieg . mxd! Lo i CONINUE g Dreak b yle pustis
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while, for, do...while, switch
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/* Example. 4.8

Using the break statement in a for statement */
#include <stdio.h>

/* function main begins program execution */
int main()

{

int x; /* counter */

/* loop 10 times */
for(x=1;x<=10; x++) {
/*if x 1s 5, terminate loop */
if(x=5){
break; /* break loop only if x is 5 */
} /* end if */

printf( "%d ", x ); /* display value of x */
} /* end for */

printf( "\nBroke out of loop at x == %d\n", x );

return 0; /* indicate program ended successfully */
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} /* end function main */

1234
Broke out of loop at x ==5
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/* Example 4.9
Using the continue statement in a for statement */
#include <stdio.h>

/* function main begins program execution */
int main()

{

int x; /* counter */

/* loop 10 times */
for(x=1;x<=10; x++) {

/* if x 1s 5, continue with next iteration of loop */
if(x=5){

continue; /* skip remaining code in loop body */
} /* end if */
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printf( "%d ", x ); /* display value of x */
} /* end for */

printf( "\nUsed continue to skip printing the value 5\n" );
return 0; /* indicate program ended successfully */

} /* end function main */

1234678910
Used continue to skip printing the value 5

( Logical Operators)  adlaad! Ol gl

: Jho ot Wy g s OY1 5> Luns
counter <= 10, total > 1000, number ! = sentinel Value

D AU O Faadl AV g il odd Lss” Wi

od (5,506 L3l « 1,5 3wy Lo ke S ( multiple conditions ) g, sus jLas!
st ... elSe gT 1T oy Las of ¢ Aaiio Ol Oy Las-Y1
S 50 by (1 Al | O S50 Lade 3y Lo ol L] Listos C a0 By

Do dlaiad O 5adl oding . A g ypb (e el U39 ( complex conditions )
(logical AND ) adiat"g":&&

(logical OR ') aataedt " oi " : ||
t Loyl gde kg « (logical Not )  dgataied! yud : !

(logical negation ) gt " &1 "
- gl | O S5l o) Aiel b Lowdy

V- e

-(grades ) pail 5 / e iy LIy M g0 degosmo DUl e O (o, (1)
iy e OMoldl (pivg O sLiaadl / SBgited! SLI sue sbow] 595 LT o yiig
 lodng o ooy 858yl of Usle 30! 10 Sl . 90 (S9bud g oy 5T

'Y




.(female ) f: Ll / asxidf ( gender ) >
.90 St/ Lt as s
P e 8yle S K& Jaall plocin! Likey

if ( gender == 1 && grade >=90)
++excellentGirlStudents;

! oot by e (S9i U T 8 L
LYl T el Sl 1] Lo dguoedd dieud slom Loy gender == 1 b,ad
D515 91 ) oy A8 A M1 Sl 13 Lo wyioed diend sloy! LisCoy grade > = 90 b a1
Yl b _aseid! U7 131 b ST Y p190 (o2
Hglgl el ==, > = 0 M 0F Uy ¢ ol oo 201 o Vs A2 geoliply
AL S vrg o && (0

gender == 1 && grade >= 90
cpbmnd ! b i1 cpo IS G 13] Laidg 13] liaseio ST (TUE ) brsro (9 b il 108
LI ( count ) sue ol Lo o yodl b pidl 1oy O 13] . (g . brxo

2 i (false ) Ll LaaMs of cyubo il o0 ST L5 13! Loy . a9 3153 O sl
. ifs)gags‘“sm 8Ll I &g « 5L P ol tass geoli Wl 38 Gaxie

Lol A Y1 LS9l aoo oo Jouilly . && g0l asely JWIT Jguen!

( e i ](noNzero ) 4 iallpwig [( false ) bl si] ((Zero ) iy pall malt
" Jgloasdl o e e 3l Saleq . eXpression], expression2 .y meld [ true )
e g8 I il o b w8 C ity . ( truth tables ) " aeat Jolos
k33 - 1 91 0 Lol sl 0 09505 Cuumy dialed| 1 il ¢ Syl (83509 « Dk Dl iga
il (e & o e Annd (ST a3 LT Y1 ¢ 1 Al Gglu / o5 true deadl! Jaos C ans o

.true
expressionl expression2 expression]l &&
expression2
0 0 0
0 4o p dagd 0
(nonzero)

Lo pé dad 0 0
(nonzero)

AR



L0 pé dosd

Y ho pt dadd I
(nonzero)

(nonzero)

&& Aliad! jaadl ixmall Jau>
Truth table for the && (logical AND ) operator

 LoaMs g oW oo 2l oo 33055 131 A ol am LI o (o1 V) — € Yo
290 < sl 1 fil) Anwgiad 31 s 200 (1)
90 = Sl jlasYlis st bl ()
P dyke B[] 5 plosi! Ly

if ( semesterAverage >= 90 || finalExam >=90)
printf( " Student grade is A\n" );

loide g ¢ b 3oy Ul S s ¥ " Student grade is A" wlu g1 of L3y
[(Ze10) pjio 1] (falSe ) bl (cpbamdl) oo 2 09

F([1) et OR gl amall Jgor b Lowds

expression] expression2 expression] ||
expression2
0 0 0
0 iy o Aogd 1
(nonzero)
Yo pé Aed 0 1
(nonzero)
&y o el dnd & ol dod 1
(nonzero) (nonzero)
| Gl paall dmall g

Truth table for the logical OR (]|) operator

YYA



% g || Fad Aglal e (el && Sl Asglyl O Mg
ST e (5350 e STy - ol (] el oo B30 (e (0 (5T (asSOCHALIViLY)
(- short-circuit & S1ad! ymad / &g gl il Aty phas doounnll it *33 335m0d( (g3 g
(oot A5G g (JI Jgoa!! 8 om0y il muadll Loy O (B9 « €Valuation )
L5l s Wi . (false ) s/ true)
gender == 1 && grade >= 90

¥y false diis aaed 030 AT ot ] 1 Lgluw gender (oG of 151 g
E> ] 1 bglus gender o 131 yoimsg ([ grade >= 90 b il LY / quiid gl
[ grade >= 90 o5 13! <Uag ¢ true oesS of yCoy (S ! o

1@ o5 of JI grades Ol paid! cpo dalito dclbg Jlo] 595 Wil it 17— € Jlo
LI 5, e Aol Lisoy . Anluad! sdd sLgi! oz Sentinel Value byl
P! Sl A 350 gy pustiey >

if (! ( grade == sentinelValue ) )
printf ( " The next grade is %f\n", grade );

("ol g " dnle Gllay g « Jadd uTg by e i3 ! aedl oof L
" Logio ST (Ao Sl SUNg ¢ by e 5353 &&, || oo ST s < UNATy Operator )
grade == b il Joo cpwadll o >3 Ls”. ( binary operator )" SLS jae
== (Gl 5o Liglal o el ! J5adl gl (Y W39 ik y00 Sentinel Value
AN 8, le ST Al 15, leg

if ( grade ! = sentinelValue )
printf ( " The next grade is %f\n", grade );

Sl I ) lmall Jgu s  JWI Jgacdly

expression expression
0 1
NONZETO (450 ypé doud) 0
| cilied! il S5ed doeall Jguo

Truth table for operator ! ( logical negation )

AR



Lglg¥l s ) OV (o Bl ys (I O 3l DLiglal s I Jguid!
9 = Blewys K 91 ot gl
- O 5a0 00 (o I b A Jguodl Com oS . (il (I Jgaodl e pe Bl

& el pven] Eodl

Operators Associativity Type
A e Bt sob
% ool I bl e | (multiplicative) e
+ - ool I bl oy | (additive) (o
< <= > 2= ool I yldl y0 | (relational) S
= I= ool I bl o0 | (equality) 9l
&& ool I bl o0 | (logical i dlied! AND
AND)
[ owod! I sld! o0 | (logicalOR) dilaied OR
It sbad! Il conod! c50 | (conditional) P
0:/0: = = = E |l I ol oo | (assignment) 3l
) ool I bl w0 (comma) Aol

ey S1 301 Dbglgl Jgorr

(=) sbuw¥! F5og (==) (Sgludl do pm oLV
( Confusing Equality and Assignment Operators )

/754...: ) Laasi ploasiuly . = SUawY! 3 oy alishy == ‘“SSL,.;JI;}Q of LMy
1 (S35 w8 4y« ((SyNtax erTor ) s s s Jlsake G ¥ Y1 oo Yo (s
(runtime _faiad! Sy ditaie sUas-1 e 2256 (Incorrect results ) bl il

1Caw ailas (p ool JI UCiall oo bl x> 39 . lOgic errors )

( decision 1, a1 361/ by yidl s 5 b pudeins of Loyt Jg¥1 ol @

( s sf( control statement )

=5 8, (sf b portion )

il o6 . (produces a value ) 4o (@i ) 4 e C axl expression )
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SIS Aad (ST S ly ¢ (b ) Talse T e ol @il « 0 1500 Gl oo
(e ) true @i e ol @ « ( nonzero ) aad!

(produces a aod () et 055 C ai 6 slow] 8,Le ST Al Aol o

( SUaw! 50yl S9! paiicad! I W sl Aol g < Value )
. assignment operator )

0l e 10 o o 51 T Lot Aslano jLis 1 5 ALl Ayl 5 o gii 1 1P — € Jlio
8Ll AL 395 LB Uy ¢ 5 5l aw A5l Ayl e sy (0
if (mark == 10)
printf( "You get a prize!" );

(ALY ) 8Ll LS U3 yo Yoy Wil
if (mark =10)
printf( "You get a prize!" );

1T 5,Le Lol . 10 Sglus di 55 SN st § 5> guind (Al ) Jg¥11T 5 e
TEINCREURIN W PUSWEER VRN | P I RO U PWE R R E SR EY G R E SR RTH]
Ll g 33 " trUE " el e i B jho i e (ST O g - 10 Coll &
o A Ak 8L Lasls asetdl e  JWlg « i (5 true sls oo if 5l 3
WP LIS

A



€y Ol yod

Dok b 5 il Oyl degoomo o B lg 8le st (V- €
P9 99 I o o W1 Azl Sl Egomma wsi TOF 5 )Le ploseiats (1
- Logiy 5 o3 A8 SUM , COUNt poxemad! o piiad | O

iy i 0 G 80 20 I ] oo Bmmeall slas¥l b TOF 5 ls ploseialy (o

s bl . Adlan| deyd tax of 4i0g « ( counter variable ) X slow! pized!

- X Y05 Ay lucd! Akond! pusiin! 1 5L, 1 ]. aa1g)! ! b badd donomo slus

( newline uousd! pacdl oy amdo! o Adord! ol dond (395 lodicg
.((tab character ) ¥gusu! 30, bl ¥y « character )

.ww@”‘wwth@drngwm (Y-¢
for(y=.1;y!=1.0;y+=.1) (1
printf( "%f\n", y );
switch (n) { (<
case 1;
printf( "The number is 1\n" );
case 2;

printf( "The number is 2\n" );
break;
default ;
printf( "The number is not 1 or 2\n" );
break;

}
taslg las o 5T 5929 Jlovi | Aa3o o ¢ by bowe 57 B Lasdl gl (¥ €
For (x=100,x>=1, x++) (1
printf( "%d \n", x );

value tawed! guseall sudl (U 13] Lo ot Bl y gl of ootm AJWI Al (0

Slrgjpl Lo
switch ( value % 2 ) {
case 0;
printf( "Even integer\n" );
case 1;

\YY



printf( "Odd integer\n" );
h

for (x =.000001; x <=.0001; x +=.000001 ) (¢
printf( "%.7f\n", x );

1 J1999 o0 @5 @1 Al laloe ¥V audas of o WU Akl (s

for (x=999;x>=1;x+=2)
printf( "%d \n", x );

100 12 cp0 4zl Aol slie ¥ audas oof o AW Al (&
counter = 2;
Do {
if (counter % 2 ==10)
printf( "%d\n", counter );

counter += 2;
} While ( counter < 100 );

150 1 100 oo Gononall slae¥! Egazmo vrgd o oo WRIAED (3
- 8 oy 0 3 1aus¥1 Aol _tas o total i o 1

for (x =100; x <= 150; x ++);
total += x;

$IWIFOr Ofle oo 5 lores U1 X ool i md (Bl (€€

for(x=2;x<=13;x+=2) (1
printf( "%d\n", x );

for(x=5;x<=22;x+=7) (<
printf( "%d\n", x );

for(x=3;x<=15;x+=3) (¢
printf( "%d\n", x );

for(x=1;x<=5;x+=7) (s
printf( "%d\n", x );

for(x=12;x>=2;x-=3) (>

printf( "%d\n", x );
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§ LI il Olaslie s FOr Oyl st (0

1,2,3,4,5,6,7 (i
3,8,13,18,23 (o
20, 14, 8,2, -4, -10 (¢
19,27, 35,43, 51 (s

3 4 o Mo o oy ¢ il Sl Bro STy I ol duild @ (1€
#include <stdio.h>

/* function main begins program execution */
int main()

{ .
nt x;
inty;
int 1;
int j;
/* prompt user for input */

printf( "Enter two integers in the range 1-20: " );
scanf( "%d%d", &x, &y ); /* read values for x and y */

for (i=1;1i<=y;it+) {/* count from | toy */
for (j=1;j<=x;j++) { /* count from I to x */
printf( "@" ); /* output @ */

} /* end inner for */

printf( "\n" ); /* begin new line */
} /* end outer for */

return 0; /* indicate program ended successfully */

} /* end function main */

ol e J5 S Al WY sl (V£
$izzno i AJWITOr ((headers ) cpglie / Slovio T (1

\Y¢



for(inti=0;1<10;i++) (1

int i; (<
for(;1<10;i++)

int 1; (¢
for(;; i++)

int i; (s

for(;1<10;)

§ JWI slealy (correct body ) guone ua D13 TOr 8L 1ye gty 13k (i
for(i=20; i>=2; i+=2)
@ffw (1
o Lo Rl s (o
WY (T
W2 20 e dmgPlied (o

AW geoli ! dala (11
int counter = 1;
do {
printf ( "%i1", counter);
twhile ( ++counter <= 10 );

AT I e il Slae¥l ads (
A0 I e dmmalt sl als (@
9N cwdmmatl sae¥ ads (g

el e g (o

8,1 (output ) Ol pre (& Lo 12 L5tV died guomo piio X Of o8 (1V

RN
if(x=6)
printf("%i", x);
12 (o 6 (i
o P s = (o Y(E
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o ( sequence ) dxlio fgazme Loy — FOI 85l pustin — Lrali s
Lol ! ol s 30w SCANT o &5 o sue ol oof L2 91« donad!l slae ¥
T ol gl O S 5315 . [ Lanosr Cglland! madll 30t g ] DMl
(input Jts¥! axtal Jtio s logdy .SCANT 5 3le S Lol 1o 513
:sequence )

5 100 200 300 400 500
- lgroa Calland! (& W e @l OF 0 5 ol o>

302 1,385 dod gl Of o 31 . Ao med 308 (50 dogd yr0l sl beoli 9 sl
- ol slm] Callaadl madll odR sue

.30 12 cp0 iz gl Ammall s1ae¥T Ea0mm0 deldog Olusd (ol y sl

(1-—¢

1S5 T e s Wl Al 1ae VT O g0 ol deldog Oluadd ol cas1 (1) — €

U39 « N cogadl gl sud! (factorial ) og e mad ol bxoli y casl (17— €

- (tabular form ) Jga dhe S @l @bly. 5 (JI | oDl ol

(compound A ped! 85I / 5yl Ll moli g ] 0 — € Sl gmoli p JO2
((Interest 3.6 Y orad / A1g9y comad dilglas ol Wl 5O S [ INterest )
: Sk Tates )

5%, 6%, 7%, 8%, 9%, 10%
Ay 1 Al it TOT 350 s

(ar oy Waio ) AW ( patterns ) gabed! / JUCa¥! anbay Lxoli p oSl
(*) pordl qaoz . JICE¥ 0y e szl TOr (g3 postiat . 291 ol 101
Sos laa 1printf ("*"); (gikee 85 00 PIiNtf 5 ,Le plosunt quddd of cox
.[ (side by side ) jaxd! lgan ilx pad! dslds I

DL o calio 30 s 5 T (C), (D) a3 cosCRI1 52 5L

AR

(1r—¢
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A

i)

sk

kg

skokskok
okskkook
skeoskskokskok

sk skosk sk kook
skeoskeskoskoskoskoskosk
sk s ke sk sk sk skook
skeoskeoskeosk sk skosk skeskosk

(B)

skeskeskoskoskeoskoskeskoskok
skskoskoskeoskoskoskskok
sheskeskoskoskoskoskosk
skskskosksksksk
skeskeskoskoskosk
sksksksksk

skskesksk

skskek

kk

*

©)

skeskeskoskoskeoskoskeskoskok
skskoskoskeoskoskoskskok
sheskeskoskoskoskosksk
sksksksksksksk
seskeskoskoskosk
skskskskosk

skskesksk

skskek

kk

*

(D)

*
skk

seskosk

sksksksk

seskeosksksk
sksksksksksk
skskeskoskoskskosk
skeskoskoskoskosksksk
sheskeoskoskeoskoskeoskoskok
skeoskoskoskeoskoskoskskskok

Olalaee "y (- Zraphs ) aslud! Sleoiol! sy Suipiol! gl Olidsd oo (10— £
", Sl " Bl Leade Gl 19 ] (- bar charts ) " saae¥t
(3051 oy lgio J5) domamo sluael duws Ty ol sl . [ ( histograms )
O dud! s e (590 phaw delidas gl pdl pasy alue ¥ 0dd (w0 e g

e o 4510 T sl gl ! T3 131 Mied . 8 glouial! gzt

s Lomol S . Lgio 8021901 2o Dlorgite s> pUB,1  amy JWIT Jgazdl (11— €
Aogiin oy 1 Lew 795 5" e ( pairs of numbers ) sfael oo L>lg
Tl¥ oo gy . (g dcludf ( quantity ) 4oty « ( product number )

Slaal) 201 Aol Oludw ol ooy - -1 (Gglaw Argiin o8y L0k

SWILCh 8,le lonstius

Product number Retail price
1 $2.98
2 $4.50
3 $9.98
4 $ 4.49
5 $6.87

iy x5 Wi 4510 4ieyd COUNTET piied!  daws G ¥ — € Jlio geolip Bl sl (1Y —€

For s le 5 b wttac] oo Yo

. aall ((average grade ) fuwgiod! poddl g Suw 1— € Jlio ol S (VA€
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d=1,j=2,k=3, m=2 ol e (14-¢

$ WIS e S s 13k

printf( "%d",1==1)); (1
printf( "%d",j==3); (<
printf( "%d", 1>=1 && j<4);, (¢
printf( "%d", m <=99 && k<m); (s
printf( "%d", j>=1||k=m); (>
printf( "%d", k+m<j | 3-j>=k); (9
printf( "%d", 'm ); (3
printf( "%d", !(j - m)); (¢
printf( "%d", !(k>m)); (v
printf( "%d", 1(j >k ) ); (&

R FRIEIETINICINI I s EWCRDWS [ L pprs
H=4_i+i_i+i_i+
35 7 9 11

o (0ne term ) uslg v sl dgaucend | 4955001 TT qud cpary Yoo o

ol AN EMLW Loy ( Pythagorian Triples ) (i setiadl! OLIMI1) (Y1) — €
(! UMY Aol slas ¥ degacmeg . dxuzmo [sluel g 090 Oof A9l Il 31
Al 98 U A" Logade Gy Al LS Cakio £ Jlg bl Jiod
ol B iz oo g W WY1 odng . (@ Pythagorian Triple)
sl Ll a1 (hypotenuse ) gl a o Sgbus (i (% 30 Egamo
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s jgg sidel , side2 lelo (o (5T Jobo a2 ¥ (I 83 59 Ll SLIWYT oo
OYLusY apex ( tries ) Uyes dstus FOr (g0 S0 paseiut . 500 e
EHLEN]

Pyl O JI Ol ot S ((employees ) pgabaal! iy (Y7 £

(a fixed weekly Wb begui Wity saolis sYaag : ( managers ) sgpaed! (1
.salary )

(2@ %l Wb 1> yeoliy s¥5ae: ( hourly workers ) acluit Jlowt (11
SH! FoYN delo s V1 e a3 Y U1 Olel! 0= fixed hourly wage )
Olelv 8 oo S lgi aslul 3 >3 ((1.5) Ciaig 8 0 bglus 1,15 ¢ leighons
. Welexy (Overtime hours ) 4o

Leo! Bliae § 250 ygolizs s¥ag 1 ( commission workers ) dganlly Jlond! (il
. (gross weekly sales ) dcgu¥! ngilrme Aoz 0 5.7%0 dud

(fixed JLott oo Ll 108 oyaoliy sYig 1 ( pieceworkers ) aaily Jloxt! (iV
I3 ] Loy ((piece / item ) susg / axtad J5” e amount of money )
oo b a g Eo55 LY Jom -0 o0 S Axlailly Jledd! sY58 (pe ol
NEIRESN]
Y el o 31 . Cibge I ( Weekly pay ) (egm¥1 ¥ Gl el s
(@5 i Lg Cyuibogad! (o 325 " (319 ¢ cmailogadl s (1N advance ) kv &y
JLetl 2 1 asludl Jlowl ¢ 12 g pandl s b Lo s 2ol ( pay code )
I oLty Lo Sl SWITCH 5 )Lie puscnl . 4 1 dxtailly Jlowd! ¢ 3 1 Uganlly
o= e dbf SWitCh 8,Le S5 B9 ( pay code ) 4,id e sly Liboge
Jaf [ ( payroll clerk ) oty g1 7 it sl Jgiuso (511 ( USET ) puseincd!
b e 2y Cabogal ololin Lo s geoli i le> bz A1 Auliad| G LT

plastiu! <y . JWI (- diamond ) cuaed! b deliay pords Lowol y a8l (Y¥— €
.( single blank ) sy &1, g1 (*) 85 yie docm Lol dcli Printf ot e
O e s STy (A fosad! TOI Ofylay ) 11 g oy o T purseias!

. printf of,Le
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*
skeskok
sksksksksk
skskeoskoskoskskosk
skskoskoskeskoskoskskok
seskeskoskoskskosk
sksksksksk
skskok
%

soe Fioy 19 I T o Goad! (5 Lo B Tave Vol 180 Gl J15udl ol Jine (TE-£
- Pellandl poeully Lamo geal ! b o - coamed! S0 5 Sgaall

1810 WHIlE 85 00 o5 i g - 0. . Wile 89,8 Coas 08 <bif o (- Yo—¢
.(to replace it ) lekxo Ut g (€quivalent )
1381 d0... While 89 e s it g WHIlE 85 Cutael 08 T o i (0
e 5yle o Lo F Ul od b el 1 Al o Lo Ledono Joxd g
S LI gl Il Sghow 3T cyamiaid goniiind L'y « U Lgrbios W1 A8l
So-om (M1 ) Lo¥ ! ol pf Jglw g (W81 O WhlE ,Le 45 Caiog
Y auis (While s,le L

$ I eols ! 3 Dl oo b Lo (V1€

for(i=1;1i<=5;i++) {
for (j=1;j<=3;j++) {
for (k=1; k<=4; k++)
printf( "*");
printf( "\n" );
}
printf( "\n" );
}

Logw G oy CONtiNUE §,Leg break s e o g5 JI 454 SHI Ol o (YY—£
break , ofylay Jowws oof Lodls Lios logosg . (unstructured ) duwe mé
. 4o O, L CONtiNUe



iy 099 el (B B9y e DTEAK §,Ls (8T S0 Logos iy i w29 (1
. 8, s 40 Yo ((equivalent structure ) &3l
Wiy lally . B9l e 510 (o0 89,91 0 a1 S (So95 break s e - sl
( 100D- 891 &yl ;L 1 5 308 pors o 89,901 (o0 9,50 (55
Ty iy, L b g JLas Y1 1o S liesd . cONtinuation test )
Ay all 00 pastiw! . "break” b b s 89,401 o ( €arly exit ) Cudf
A= € o gl p opo DIeak s, Le o

Ay q9g geali B 8950 (0 CONTINUE §Lee (ST BU> Logas oy s’ =g (&
o= CONTINUE 5 e Ciod Ayl i pastin! . 3,Lall sdd 0 Yo SIS

LA € Jlio oy
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ax __—ax .
Z = *—=—Sin(x+b)+alog, szrX
(X, 8, D Ol pield WL il anosd) lig

x=1.0(0.1)2.0, a=0.10(0.05) 0.80, b=1.0(1.0) 10.0
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Ysleall jier sbmy el s (MA-€
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p="Py 1+oct+(a2t? +(a3t,) +L +(a3
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int count =0
char ch, prev_ch
read prev_ch
read ch
while (ch#"'") {

if (ch=="n' and prev_ch=="a")

count++

prev_ch =ch

read ch }
print count
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sqrt( x) square root of x ) sqrt(900.0) = 30.0
sqrt(9.0) =3.0
e ALY I
exp( x) exponential function ¢ exp(1.0)=2.718282

exp( 2.0 ) = 7.389056

() (Sl X il g)
log (x) natural logarithm of x (base e) | log( 2.718282) = 1.0
log( 7.389056 ) = 2.0
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Log10 (x) | logarithm of x (base 10) log10(1.0) =0.0
log10( 10.0)=1.0
log10( 100.0) =2.0
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fabs (x) absolute value of x fabs (5.0) =5.0

fabs (0.0)=0.0
fabs (-5.0)=5.0
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ceil (-9.8)=-9.0
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pow( X,y ) XY Y dead o x | POW(2,7)=128.0
)y Regie pow(9,.5) = 3.0
X raised to power y
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sin(x) SN il X Eu SIN( X ) sin(0.0)=0.0
COS(X) ‘.Sjj'N'ﬁmbchos(x) COS( 00) =10
tan(X) @;'N'ﬁmbxwtan(X) tan(00)=00
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[*Example 5.1

Creating and using a programmer-defined function*/
#include <stdio.h>

int square( inty ); /* function prototype*/



[*function main begins program execution*/
int main()

{

int x; /* counter*/

/* loop 10 times and calculate and output square of x each time*/
for (x=1; x<=10; x++) {
printf( "%d ", square( x ) ); /* function call*/
}*/  end for*/

printf( "\n;");
return O; /* indicates successful termination*/
} /* end main */

/* square function definition returns square of parameter*/
int square( inty ) /*y is a copy of argument to function*/

{

return y * y; /* returns square of y as an int*/

} /I* end function square*/
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int square( inty ); /* function prototype */
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/* Example 5.2
Finding the maximum of three integers */
#include <stdio.h>

int maximum( int x, inty, int z ); /* function prototype */

/* function main begins program execution */
int main()
{

int numberl; /* first integer */

int number2; /* second integer */

int number3; /* third integer */

printf( "Enter three integers: " );
scanf( "%d%d%d", &numberl, &number2, &number3);

/* numberl, number2 and number3 are arguments
to the maximum function call */
printf( "Maximum is: %d\n", maximum( numberl, number2, number3) );

return O; /* indicates successful termination */
} /* end main */

/* Function maximum definition */
/* X,y and z are parameters */

int maximum( int x, inty, intz)

{

intmax =x; /*assume X is largest */

if (y>max) {/*ify is larger than max, assign y to max */
max =;
} > endif */

if (z>max) {/*if zis larger than max, assign z to max */
max = z;
}/*endif */



return max;  /* max is largest value */

} /* end function maximum */

Enter three integers: 22 85 17
Maximum is:85

Enter three integers: 85 22 17
Maximum is:85

Enter three integers: 22 17 85
Maximum is:85
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<stdio.h>

<stdlib.h>
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<time.h>
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/* Example 5.4

Shifted, scaled integers produced by 1 + rand() % 6 */
#include <stdio.h>
#include <stdlib.h>

/* function main begins program execution */
int main()

{

int 1; /* counter */

/* loop 20 times */
for(i=1;1<=20;i++) {

/* pick random number from 1 to 6 and output it */
printf( "%10d", 1 + (rand() % 6 ) );

/* if counter is divisible by 5, begin new line of output */
if(1%5==0){

printf( "\n");
} /* end if */

} /* end for */
return 0; /* indicates successful termination */

} /* end main */
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Shifted, scaled random integers produced by 1+ rand () %6
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/* Example 5.5

Roll a six-sided die 6000 times */
#include <stdio.h>
#include <stdlib.h>

/* function main begins program execution */

int main()

{
int frequencyl = 0; /* rolled 1 counter */
int frequency2 = 0; /* rolled 2 counter */
int frequency3 = 0; /* rolled 3 counter */
int frequency4 = 0; /* rolled 4 counter */
int frequency?5 = 0; /* rolled 5 counter */
int frequency6 = 0; /* rolled 6 counter */

int roll; /* roll counter, value 1 to 6000 */
int face; /* represents one roll of the die, value 1 to 6 */

/* loop 6000 times and summarize results */
for ( roll = 1; roll <= 6000; roll++) {
face = 1 + rand() % 6; /* random number from 1 to 6 */

/* determine face value and increment appropriate counter */
switch ( face ) {

case 1: /*rolled 1 */

++frequencyl;
break;
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case 2: /* rolled 2 */
++frequency?2;
break;

case 3: /* rolled 3 */
++frequency3;
break;

case 4: /* rolled 4 */
++frequency4;
break;

case 5: /* rolled 5 */
++frequencys;
break;

case 6: /* rolled 6 */
++frequencyo6;
break; /* optional */
} /* end switch */

} /* end for */

/* display results in tabular format */
printf( "%s%13s\n", "Face", "Frequency" );
printf( " 1%13d\n", frequencyl );

printf( " 2%13d\n", frequency? );

printf( " 3%13d\n", frequency3 );

printf( " 4%13d\n", frequency4 );

printf( " 5%13d\n", frequency? );

printf( " 6%13d\n", frequency6 );

return 0; /* indicates successful termination */

} /* end main */

Face Frequency
1 1003
2 1017
3 983
4 994
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/* Example 5.6

Randomizing die-rolling program */
#include <stdlib.h>
#include <stdio.h>

/* function main begins program execution */
int main()

{
int i; /* counter */
unsigned seed; /* number used to seed random number generator */

printf( "Enter seed: " );
scanf( "%u", &seed ); /* note %u for unsigned */

srand( seed ); /* seed random number generator */

/* loop 10 times */
for(i=1;1<=10;i++) {

/* pick a random number from 1 to 6 and output it */
printf( "%10d", 1 + (rand() % 6 ) );

/* if counter is divisible by 5, begin a new line of output */
if(1%5==0){
printf( "\n" );
} /* end if */
} /* end for */

return 0; /* indicates successful termination */

} /* end main */
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/* Example 5.7
A scoping example */
#include <stdio.h>

void useLocal( void ); /* function prototype */
void useStaticLocal( void ); /* function prototype */
void useGlobal( void ); /* function prototype */

int x = 1; /* global variable */

/* function main begins program execution */
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int main()

{

int x = 5; /* local variable to main */
printf("local x in outer scope of main is %d\n", x );

{ /* start new scope */
int x = 7; /* local variable to new scope */

printf( "local x in inner scope of main is %d\n", x );
} /* end new scope */

printf( "local x in outer scope of main is %d\n", X );

useLocal(); /* useLocal has automatic local x */
useStaticLocal(); /* useStaticLocal has static local x */
useGlobal(); /* useGlobal uses global x */

useLocal(); /* useLocal reinitializes automatic local x */
useStaticLocal(); /* static local x retains its prior value */
useGlobal(); /* global x also retains its value */

printf( "\nlocal x in main is %d\n", x );
return 0; /* indicates successful termination */
} /* end main */

/* useLocal reinitializes local variable x during each call */
void useLocal( void )

{

int x = 25; /* initialized each time useLocal is called */

printf( "\nlocal x in useLocal is %d after entering useLocal\n", x );
X++;

printf( "local x in useLocal is %d before exiting useLocal\n", x );
} /* end function useLocal */

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

void useStaticLocal( void )

{
/* initialized only first time useStaticLocal is called */
static int x = 50;

printf( "\nlocal static x is %d on entering useStaticLocal\n", x );
X++;

printf( "local static x is %d on exiting useStaticLocal\n", x );
} /* end function useStaticLocal */

/* function useGlobal modifies global variable x during each call */
void useGlobal( void )
{
printf( "\nglobal x is %d on entering useGlobal\n", x );
X *=10;
printf( "global x is %d on exiting useGlobal\n", x );
} /* end function useGlobal */

Local x in outer scope of main is 5
Local x in inner scope of main is 7
Local x in outer scope of main is 5

Local x in a is 25 after entering useLocal
Local x in a is 26 before exiting useLocal

Local static x is 50 on entering useStaticLocal
Local static x is 51 on exiting useStaticL.ocal

global x is 1 on entering useGlobal
global x is 10 on exiting useGlobal

Local x in a is 25 after entering useLocal
Local x in a is 26 before exiting useLocal

Local static x is 51 on entering useStaticLocal
Local static x is 52 on exiting useStaticL.ocal

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

local x in main is 5
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int (o long double (i
double (s float (¢
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printf( “%.2f”, sqrt( a + b * ¢));
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void printnum ( int X ) (i

{
print ( “%1”, x );
return Xx;
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int cube( int s ) (@

{
int s;
return (s *s *s);
b
double triple ( float n ) (€
return (3 *n );
double circumference (intr ); (s

return (5.14 * 2 *r);
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#include <stdio . h>
int cube( inty ) ;

int main ()

{

intx;
for (x=1;x<=10; x++)

printf ( “%d\n” , cube (x) );
return O ;

}

int cube (inty)

{
}
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+ Bl il 3 giid Ol Lo T 00 Sl 131 Lo gy (S ¢ " plsein¥

1AL 19t op O (function header) wts dosio Casf (F—o

e Liaed| W8I o dalle A (535 SideL, Side2 ydarwg 35U hypotenuse afs (i
Uil O3 A wiig « ( double — precision floating point arguments)

. Adclad! B! oy edle

oo [3us wwig X, Y, Z Ao sluef 836 oG Smallest wis (o
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o ot Ao | . Bogd (ST i Vg ¢ Lanug (ST i ¥ INSTIUCtIONS W1y (£
[ posial) Sloalss o 1) Gole puceind gl

- Aedle Al O3 Aoy Wiy « NUMDET brro Uagwg 356 INtTOFloAL w15 (s

o3 Bya5dadl M1 Jlaud! o I ( function prototype ) ils g wuist (€-0
Loz = =0 Bl l5l

t Sk b SO (declaration ) bMef s’ (-0

tely. (maintained in a register) Jouw btz of om COUNT moo sue (i
. 0 ata¥t asdlr count

o (retains its value) acesis taiis of o odle ataii 93 lastVal pie (o
PRSP TR URVIE HEEI TR ERY

(scope) dlome -G of o (external integer number) >, moxe 34s (¢
i 5 o3 @I (restricted to the remainder of the file) cated! 4d (b oo
. dd suad!

sl e (5o S e « AW ol Il 1l oy IS S sl gl (1-0
int g( void ) (i
{
printf ( “inside function g\n”);
int h( void)
{

printf ( “inside function h\n”);

}
}

int sum( int X, int y ) (@

{

int result;
result =x +y;

}

void f( floata ) ; (€
{
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float a ;
printf ( “%f”, a) ;
}

void product ( void ) (s
{

int a, b, ¢, result ;

printf ( "enter three integers : " )

scanf ( "%d%d%d" , &a, &b, &c );

result=a*b *c;

printf ( "result is %d ", result ) ;

return result ;

}

double cube ( float); /* function prototype */ (&

cube ( float number ) /* function definition */

{

return number * number * number :

}

register auto int x =7 ;

(o ey

int randomNumber = srand () ;
double y =123.45678;

nt x;

X=Y;

printf ( "%f\n", (double) x );

double square ( double number ) (&

{

double number ;

)

return number * number ;

b
TN SLT yo S ks A BBl X desd 5T (V-0
x = fabs(7.5); (i
x = floor( 7.5); (@
x = fabs(0.0); (€
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x = ceil(0.0); (s
x = fabs(-6.4); (*
x = ciel(-6.4); (s
x = ceil( - fabs ( -8 + floor ( -5.5 ))); G

Y oo suse oyl JI X sas i (rounding) w5 FlOOr atut &lidss w1 (A-0
1 8,ll plusiwly (nearest integer)

y = floor( x +.5) ;

Sl ¥l odd oo 7 o 0 A L1 8Ll pursitiung a1ue] Ao (0B T4 Lol pp LS
el sunlly LoV auddl e M by . gsno sue o3 I

&2lgndl 1 a8 Y1 s 5050 s JI X s ST oty FlOOT 10l plasian! oy (30
8, Mo . (@ specific decimal place ) & yint
y =floor ( x* 10+ .5 )/ 10;
Jol 1 i« [ (tenths position ) s miall gogall ] a1y 8 i vy I X i
8,Wdlg . ((decimal point ) &y ixdl ZeMel! :ywos @90
y = floor (x * 100+ .5) /100 ;

S!si [ (hundredths position ) (ggiell gogall | compmic cymndy I X 5
Ay il oM ey SWI gl

Db Lod Ahnod | bl B0l X sk o 28 AJW1 0, ¥ 19l B Lol p T
roundTolnteger ( number ) Too 30 0BY Ca i (i
roundToTenths ( number ) Syt g0 2 BY L i (@
roundToHundredths ( number ) gt a0 @3 Ca i (z
roundToThousandths ( number ) i xoge 0 5Y 8 (3

Srie cosn 5 g ¢ s s T 1 leke M g el iams geoli 1 g
<51 Jlg« (nearest hundredth) e sag0 o481 J1s < (nearest tenth)
- (nearest thousandth) i xoge

Ao Aol oo WS rudas o ¢ lga s Oghlaad | (COUNE) ol S 351 45 eoli !l Tk
ARl gody — T8 W1 -
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Sedl 3N pizedd (2 random integer) Llgie o lade Wil 8 ,)le sl (1+-0

t b Lowd cyed! (range)

1<n<2

@
1<n<100 ©
0<n<9 &
1000<n<1112 (s
-1<n<1 (S
-3<n<11 G

lauise aadad 819 8,5l L1 AW dmymead! slue Y1 Slegosmo (o degozme I (110

: degaoeal! (po Lilgde

2,4,6,8,10 (i
3,5,7,9, 11 ©
6, 10, 14, 18,22 €

(right gl WU Edie b gl Jgbo s hypotenuse sod Uls S)s (17-0
ol Y olals G[au:% 13 triangle)
I I ST oo 5 s Jab o pods ol (S DI o pusiiu!
.double g1 ;e Blatt Seit wuxig dOUDIE ol oy Csatapwg J5-G

St J9¥! &l SWI
triangle Side 1 Side 2

1 3.0 4.0

2 5.0 12.0

3 8.0 15.0

148 w3 iNtegerPower ( base, exponent ) ats Cast (1r-o
baseexponent
integerPower (3,4)=3*3*3*3
. o a0 Dase Gy « 9o o sue €XpONENt i g 3
sl 3 oSouds fOrs i ol b s integerPower st
1S 9= r —= D¢ 9
Aol y Ao Ws (ST pusiin Vg ¢ Ol
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SN 3l BT 13] lo 54503 « oo (pdie ol J-B mUltiple Uls Cast (1€-0
c(true) 1 oow D1l i slisliae waf o7 B . Y ol Ja¥! ol Slasliae wo
U Ty ol p (b VI odd pusily . (false) 0 v BT 0B 0 o Oy
OU 13! Lo g3 = sy « ((pairs of integers ) dsoro slosi oo z1g5
Y el Jg¥l sl Slisliae vof  SWI s

S 1y 1aslg by soag Aomsno alaci B3 oyo (SETIES) Ak Ty Lxali p 81 (100
(3] Lo wyuoud (remainder Operator) (S jio packins EVEN cud Wls
O O 1 aumig brsro Tads Loy 356 Wl . Y o g § zemo e (ST

0 o <13 1o Log « g5 zmal! 3!

L o 4L o (Ift margin) (g ! Bl e 2,25 SQUANE Uty CasT (11-0
T Ly 030 42k Jsb (asterisks) pasei oy (s0lid square) ko
Job 1585 ded, Ul SQUANE VI i1y . (integer parameter) Side

. SQUAre WIWIl _saidy & ol o
: JWI SN 5 Square diwl ol 4 glue Side ol (31 :3k

Enter side : 4
skkskok

koK skok
kK sk ok
koK skok

Jh ST oo Ly go 2585 s SQUATE WINT f1is5 o G3lud! 15l o sl (1Y—0
fillCharacter s, tu—ws azgix (character) j—o, sau—sx (5 L
. (character parameter)

Ul sl # 7 gafillCharacter ylsy o 5 bgluwe Side oL 13!t Mo
: JWI i <k SQUAre

Enter a character and the side length : # 5
HHHHH
HHHHH
HHHHH
HHHHH
HHHHH

198



: 4w (integer functions) asal! Jland! ast (YA-2
(Celsius equivalent)asioll 395l 3,1, &>y s 1 CeISTUS (i
. (a Fahrenheit temperature) du.g 4 8,1 > 4> 0

(Fahrenheit ai3Co! duues il 8,1 201 4> 55 w1 fahrenheit wtwi (o

. (a Celsius temperature) ag% 8, > 4>, equivalent)

! olgu Aeliad (s Ll (I pusiind 1 MAIN & J1 WIWI (2
8N Olaryo oo LB dptagd el 8, Ol yo (o Jg¥! (1
23,5 100 J10 0 gl
8,12l Loy oo AW Apghed 8, ol Slor pa om0 SLUI (I
cA50 212 132 0 By il

(3 aoile aais 593 Slusel LM wad o Avud yof as SMAlESES Wl Casr (14-0
Lodle Walts (593 Sluns] W 145 &ty Ul> LS9 . floating point numbers)
.smallest3 wrwr plastt b ol u>gig

4dalae Sgnzmo 3 131 (perfect number) " sl sus " 41 gemeo sl Jliay (¥ + =0
301 Lgluwo [ A 30! s Liwls 59 ¢« 1 nad Loy ] (factors / divisors) aewlgs
1O pU sas 6 sl Mied . duds
1+2+3=6
Y pf Lol 1aae (parameter) lghap—wg oL 131 Lo sass perfect adfs s

.10005 1 o Ll alas¥ S o8 xdazg day ol g A“.__,J Ul ol pusinly

O9o — dewdll Ly 7 131 (prime number) " Jaf sae " 41 oo o JG (Y1 -0
Lo < gl afoel 2,3, 5,7 Sed. taib auisig 1 e (divisible by) - &b
CAgl Ialael Cwnt 4, 6, 8, 9
LY el Waf o Sue 7 131 L s Prime ats Last
9 1 s AT sl rone xabang iz ol p 3 Il oty pustiw! o
.10,000
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opausd (greatest common  divisor) (ged) ptae¥! 2 pind! pmwl@! (YY-0
o35 (evenly  divides) (ggluidl pds guoe s p51 98 oo
A 0Cd s as1. 4 o 12, 20 cppsoald e ¥ 2 ol el Mo . o3
o0 1951 A T Lomol p 8y - (o (i) pbas 1 2 il o
- 00 WINI plastisls whae¥1 2 il | mulddl Zg5 I Csang « Ao Sl

Aol ey AVErage buoo lause i qualityPoints asts st (rr-o
roeo lavse wig « [ 100 50 oy ] (student’s average) cal dbawgiod!
B @, e e UGl (LI sus ) I A2y Jios [45 0 (o ]

F JWI Jguedl e 5L (4 point scale)

wgiol! 4,1 AWkl LYl sue
90 - 100 4
80 - &9 3
70 -79 2
60 - 69 1
0-59 0

el AL I ety ¢ DML A Wawgiod | Dl 1 143 broli yy Sy

&Y ol (e sl Awgiad | Dl sl ol o0 S Aol ! 4,1 delidog
bl

(x1,¥1) 9 (X2, ¥2) cptaid! oy Bluedl ol s diStANCE Wls Lasl (YE-0
s Lol i1y . dOUDIE 201 50 85 1xadt Aoty S1ASH! oz 9955 s
ot Bluod! Job delbog wlus) AISTANCE WINI pustiny « oyt DT>

+ coai!

5,48 (minimum fee) i To> (parking garage) of bl Lidgo oy (Y00

Lowy 2 ytzg » Olel S J9loxi ¥ 6 3! 8yl Sy (Charges) pgwy $2.00

Aol (o 252 9f Aol SO 2ldg ¢ 2cLJ! 5 (additional) $ 0.50 o )06 Lato!

(MaxImum  pg i Bl asdly . Sleluw HWI! jeloms I8 1l S

& A5Y 8yl 5T ol 2919 - $10.00 g 4l 24 5 3 (51 J3s charge)
Ao Aol 24 e w35 8 ) gl
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Sleludl s ole 1318 5lws Blis! pausy s CAlCUlateCharges wts s
DM oo I Sl Olelw suae 1 beoli sy - gl 5 WM S8 !
ielbg ol CalculateCharges ¥iwf pussig « pui gl (5 Oyl
oUWl a gy LSS M Ol Ll o0 5 (parking charges) Sk pgw,
(total charges) ake¥1 pguw Yl Of bl Slis] Sleld  Jlo ¥ sl aabasg
g dao b Ll Aelb 219 . O bl 00 (oo o lghoasss o I

F AL Rl 3 Ol el ygls Eusw (tabular format)

Enter the hours parked for 3 cars: 1.5 4.0 24.0

Car Hours Charge

1 1.5 2.00

2 4.0 2.50

3 24.0 10.00
TOTAL 29.5 14.50

: s . b® aguw  integerPower (b, e ) s cast (Y1-0
integerPower ( 3,4 ) =3*=3*3%3%3 = 8]

(POSILIVE  trgo (S hmo i o 3z (€XpoONENL) € W¥1 &yi o )5
Ui . (integer) gy susc ( base) b wlw¥1gnonzero integer)
s S pastins Vg « @l <12y TOF 8440 pasuins of Lo INtegerPower
VTIPS Wt

VI pusinis DASE | EXPONENT (pomiono prsie 155 Ay y Ul LS sl
ol integerPower

bas eexponent

dooud 7yl o (Integer part) gusead! s il oo qUOtiENt Wiy Last (I-YY-o
D el sudl e A mxall ol
e A groeall sul! Lowd s mmall  SUWI aps remainder ats st (o
b et 5ot
1! plustinl — 4xdaig 327607 g 1y brono loue 1)@ Ly Vs L (&
orIlie comedy 5 oo i « (series Of digits) pl,f Audbuios”— s Ll
1A auday Of o 4562 rusnal! 50! Sis . (2 Spaces) Gkl lagie
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4562

dongno slael / s lawg B3 Yias (time) gl dsb seconds wls cusf (i—vA-o
Sl 8 0 3T dle) Aad! S9! Suhs vy « ((S1gg BTy lelul)
(12 @b aelut
(Logis 1 5 ) (i (o S0 CBg! dae” Dludd A L W1 puisiei! (0
(one 12- hour cycle of the aclw 12 &ls us1g 4o 8,95 INS oylaiy
. clock)

(8 19l sl Lomali 2 T okl B 1o 350 1193 gl sl 950I1 ol (Y20
-2 Jguer oy A1 A ke
PRI PV TUTE RIS ICIP RN EIROUN ) g219 [0 E 1RV PRE W
t o Y1gu ol il by o . (tWO positive one — digit integers) v>1g

How much is 6 times 7 ?

O oo Sl 0L - Sl Ll ol Wl pidg - Al Y1 Sl ks o8
Olg S5 oo Adent STYI50 Sl o Very 200d” VLol aabay geoli !
“No. Please try — alw gl zuda geol pdf Hbd Ab s dopodd! il s’
ke oz O (1 el gl e Bl 515G Spalild bty < AZAIN.”
- Axzall LY
" gl Brs Lty ksl e 3ol okl 8 950 i 2o |
.(Computer — Assisted Instruction) (CAI)

SLW ddlisee Bl / Slandss aabay Easn (TA-0 G101 15l goli y Je (Fe—0
Oladadls” Al bl HLW Adliseo il y / Oliad aaday SISy ¢ dornac|

1L
Diall S Olaudss
Very good !
Excellent !
Nice work !
Keep up the good work !
FUL L LW Sl

No. Please try again.
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Wrong. Try once more.
Don’t give up !
No. keep trying.

sas ,Las (random number generator) asfial! slae¥l W PRE W
Oyl @0 SWILCH 8L pastiuly . Al | o lewlio lides il 4 JI 1 o0
. el aslis printf

teu>a, b, CaeMol Jlgbl Ay Eudie dluo s AFEA UMy Lasl (1 (Y1 -0

Area = +/s(s—a)(s—b)(s—¢)

_ a+b+c
2

g Sidel , side2 , side3 Eio g1 gl 1y L y ol (2

S ! ool aai fied S G

LArea YIwi plaseiul 4i>lus

yards , feet , iINChes LM lawy Egommo wg5 TOLINC Wls st (FY-0

Aol bgusme Jo ¥ Jobl a3 (5T« (ogaly poilly 83, J1sb)
totinc (3,1, 8)=128 : Mo
(Roge VY = puidlly  pludl ¥ = 55,1 : da>d)

sus) WEEKS g (pLi¥1 sus) AAYS lgabrmg Egomo g5 tOLAYS Wis a1 (Fr-o

AL liguns (ol
totdys (5, 9) =44 : Mo

Ao sloael e dyle @, D, Cslawg ¥ Ly Digeng aaie Uty cast (re-0

UMY bgpidl yo dlg (BYT o) Sy bowis TTUE DI Aod (19T
a>bc, b>ac, ¢>ab

Jalse oG Ul dend b U fus Log
kg, b, Cameo sloel % s differ aamadl 1w oi i (Fo-o
el <Us foe kg ¢ A-C u.c}wi b Qb’ji b-c u.c}wi a QU 13l true !

differ utwr cast false ot Jass
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o 8,08 X fulg g Juiiwd CUDETT (FlOAL 2901 y0) dond s U5 s (F1-0
- B 6y ug3g  Float gt oo sus

Lo Lploe @l vgig A, D cymeiibaio cynbrg s XOT At Uls LS (FY—0
«(exclusive or) "suselaad! / idlaedl oi" oi (boolean operation)
Loi « true Balo (L) b of (i) a L5 13] true Bale o9 ol b b yxig
sLbobfalse lbls a,b e Jolsictrue Baboa, b e g5 ol 13!
false tols 98 XOI ddox!
(B9t Sy Ul s Lol DYl zaeer 3 O b 4ui 9 XOT @b 0of (51)
U 0 Loy true Balo OF b 09 s Balo @, b w0 S 039G bokis
.(false L xor

Yob ode 131 (trapezoid) oy aci do-lus cenzs FlOAL 108 v Uty Cast (FA-0

(b1, b2, h) sty ¥ @l . acls,lg DL, D2 pnlgnatt auc

S 51N il 3liare (dgl3) Aod g AEQK dogd v Ul st (T (Fa-0
Lol i of 1319 .(degrees) Ol ol 8 yuie Lgiowd JI (radians)

Ol yly LB el JI S35 856 360 J1 0 cpo (sl (3 Ol

s O e degr (3.0 * pi) @ Mo . (ool s b it I

180.0 eyl s i oxy degr (-1.0%pi) ficodlg « 180.0 aagilf

(degrees) Sl judb 3liaze (4g15) Aeud oo FAAN dod oy Uiy L1 (o

Aol @5 o) 1315 - 2.0%Pi (I 0 co (Sl B (5511 il Lgzond
Al BB Aol J] S35 Laild ol 1o 6 (5 1ol piiilly

ol v Of e Tadn (540.0) Mo . suad! 1o & & A S

Pl Aottt wws of x radn (-180.0) o iedlg « pi

[ERER CIC L alu‘}'!wgfbdobdig gﬁp@”é&gﬁib}gﬁéﬂ (€--o0
(ix?'x\’x\=ig5)b.o:)&mé)%9&ﬂa.)dll.}\kell

w0 o 398 NI a1 g pan ST N Ol d0yd s Wy sl (i
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€ i Sohald o 55 Td ol 3 Ll I potiiny Lomaliyy o8 (2

Bpal! Jloxiuly

1, 1,1 1
e::fﬂ-+174-§T+"-"FET+"“

0.0001 (50 51 L1 o o g 51 1 Egocnal 18 o

Egoanad! (59l lgind 1 ADD(J,K) a5 wms Wl o
.+t .1
I YR G R
T <K o taf
sos LK o 1) 1500 sl ADD windt aed o J > K Sl 15] Ly

(gxe

Ol Ao i Uiy e

R=vu?+v? +w?

A= X

\¢x2+y2+22

B = 4x* +9y? + 2527

S e S PYRE S P,

C =\/9+Sin2y+u2
Fact (K) = K!I' Ol e oy s a5t (i

b Olusdd Blu! W poseins CNR (N, 1) ded om0 Wls sl (@

C(n,r) = ol

r! (n—r)!

sus (o LainglS ol Aakiseadl Olegacall (5T D11 s  Jai g
Bl § ol 3 1yaie T ol Cuowy yolidll o 1
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P W0 il CNR U1l ooty Lol i1 (g

n=4, r=1 ¥yl
n=35, r=3 156
n=7 r=7 Ll

MY YL oy Bl 5 5 VI e sy

A 1 Akl plosils N :M@ywﬁ‘)é\_‘#‘gw ot 85 gy
Jois NG & NG = 0.5 (LG + N/LQG) : (iterative formula)
ool fod LG g ¢ (W1 dp ! ! (sf) (nEXt guess) JLI  ymosed!
(Il A a1 201 (sT) (last guess) ;éqlm.ﬂ / S
>50 30§ oV Lrpgdl 1 yabrnug AW fudiund Eauzy &l 000 Gk zu;; s
(1! o 1 ST Ll ¢ (gt 91 0y slom] Csllaol) (FlOALt £gisf )
s Ayl
NG @08 U ezt o LG piicold L5 100Y 1 Gonddll g (3900 gV pacid |
S 15) Lo 3-ioud LG g NG ym 3L dmr g5 o ¢ g 2 Q1 A1 plasiicnly
2959198 NG L W1 (0 505 LSl A LS 08 Ly 5 (pwiaglusio Gliadl|
NG (o5 ;5T o eas LG ool sl b 8 ¥l ¢ osdlaod!  ox 21
ol Gyl azgd o NG ol (551 20sd i (5T ¢ ol 559 ¢ gune
oKy
oo JST (DELTA) G, 1 ad gt Of M1 89,7891 55" ol plf 1) sl
S1oe M Ll ol pdl B i lg ¢ Sl cpmeseis” 1.0 dedl! puseisl .0.005
:(N)
4,120.5,88,36.01, 10,000

o0 3 (I A Lol i Alrwlgy Y = T(X) iomindl S d Ll g5 i
Ay ) JUe JWI KA O¥daiunnd] 008 Ollus Eg05m0 lus (of ¢ Dplained |
19 Ay ! S g 4> Lunod! Sl (Midpoint method) " Caciiad! dtai "
09T ¢ (X 900 oLl B Lulio) dduaiio we fabaitens IS iy Souied! Y !
Al wke I Bnd 3 W Sl o 8l 0y (s 8 s udaims 5" 3 Lo

(U 1) (midpoint) Cacied!
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a atw b

CWHEE (X1 W/2) (o8 X1 (5 il il 4 (ST Judaionnd | G lune
ool S A luad | ¢ SVadrinad [ y0 N 3 I dowdio [@ , D] 8 5l ol 13)
P SV Egazmally Jios o oSy

Area=wn2_‘,1f(a+i*w+w/2)

i=0

we GSLlg ¢ X = A wie fuy Jo¥! Jasadlyc (b - @) / 11 (sglud W Lo
Jadg X =a T 2W weldWlg X =a+w
Logd) (ol L Ao Lol 3 Loy " Chaiind| adai " Ay ybo puritiouy el p 5
sl [2 1, 3] it e f(X) = -3x7 + 2X + 4 1l (sqamal! ol

8T g 1 G 1 oS Dol Lol AT LamY N S Ao Lowd LSt geoli gl
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oroldl el
< loglaid!
Arrays

( group of memory locations )51l 3 &Blgn degaome & daglaiad!
Lero> Lalg _iard! lgians Ao o ((data items ) Sy Olasg/ yolis degasmo e (S
oo pais | aBg0 J18,LaMWg . ((SAME LYPE ) 4uii E4dlg (SAME NAME ) duss ¥
& ool il ( position number ) adgs o8y dogliied! ! 3358 dogliial! b
. doglaiad!
oding . C £ (Integer array) dousws doglaie (s (V-1 JC5 ) JWI JCaI1 1 ) =1 Jlio

g et 5 i (ST B9 g - (€lement) paie 12 e (sgi0 dogliial!

i« (zeroth element) (s ial! paiat! g doglain (5T S Jg¥1 iy om0

38 SN painlly € [0 ] it 51 e 4] g C doglaiadl S Jg¥1 paiad! oo

C[1-1 J a1 amiy SN paintl logasg « € [6 Joa qsld!l yaiall i [1 ]

AogLiid! !
c[0] 45
o[1] 6
[2] 0
o[3] 72
[ 4] 1543
o[5] 89
o[ 6] 0
[7] 62
c[8] 3
c[9] I
[10] 6453
[ 11] 78
yaddl qogo o8,
(V=) g

paie 1V op0 WS domzno lue] doglaio



By e adid foiid o (9o — (553 V1 Dl gl £ Lowls”— Sloglaind [ s Lowsly
o Of Loglaio psd oy ¥g. (letters, digits and underscores) iyiw b yig p6,g
-

- (subsCript) " ;550" asde BUai om0 (remgd (o (292 (SVI paiall (290 od
S gl ! pursin! 135« buseo (s of (INTEZET) brrs lave 9% O wom Hi4ad1
O Lo 131 Siod . pidadl o Vol camsxd puaxidl dogd 318 ¢ p5508 Lyluss

a=5 b=6

clatb]+=2; Byl o8

€[] ] Aottty 2 s

c[0], c[1], slow¥l Led! piii yaic 12 (0 € Anglasiad ! 99C5 1 =1 Lo By
C[1] aody « -45 (glus (1 -1 Ui it ) [0] (B gl anilly . €[2],..., c[11]
delily . 78 Ggbui C[11] daudy « 62 (Sl C[ 7] dondy « 0 (Salus C[2] doydy « 6 (Salus

S C Aaglaiall B oY BN polindl 5 Blgionall el Egocme

printf( "%d", c[0]+c[1]+c[2]);

G 516 ¢ X geiied! I il sliwlg ¢ 2 e € Roglaied! 5 ol pcrial dod donuly

x=c[6]/2;
983 C dngliadl S (W) (seventh elerEleit) " @bl (" s (3,0 Sl : Ao
7 arog0 oy S il (5T - (€lement seven) " dncw ody el "y ( C[ 6 ] painlt
Ol pbigo OY (€ dnglaiadl B opolidl il g9 C[ 7 ] jaindl g9 ) — € dnglaiall S
(0 2l T Rogluod!

( Operator Precedence Rule) O Yl Slglel el
(subscript of an degtue mides Hllas olo! (brackets) [ ] clweit =
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int b[ 100 ], x[ 27 ];
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/*Example 6.2
initializing an array */
#include <stdio.h<

/* function main begins program execution*®/
int main()
}
intn[ 10 ]; /* n is an array of 10 integers*/
int 1; /* counter */

/* initialize elements of array n to 0 */
for(1=0;1<10;1++) {

n[ 1] = 0; /* set element at location i to 0 */
} /* end for */

4Ly 9031 oDl Egogn " C dtls doited! dome pd! " JWI LobS™ S ol 3L 8L (*)
O gl B33 Log Dloglanad |y WM LISy « Sloghaiod! owig b (similarity)
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ARA



printf( "%s%13s\n", "Element", "Value" );
/* output contents of array n in tabular format */
for(1=0;1<10;1++) {
printf( "%7d%13d\n", i, n[ 1] );
} /* end for */

return 0; /* indicates successful termination */

}/* end main */

<
[
2,
o
o

Element
0

O 0 I N DN W~
e o oo e e e

¢ 4 yaadl AT ol N Logliad! molic sliacl TOFr ,Le ol 6 Lo
S390s ilais amdai Jo¥1 PriNtF s Ly . dgllactl Aygusnd! dxmall Logluiad! dclialy

 leady polwl!l o, 1 Ol Sl g
* * *

laals "=" (Sglucdl Zoday Ly yxidl i s Lgds y5 i Aoglaio yoliad A1 | (ol 5 Lins | Licong
i 0 g las | Ogdizad! (Initializers) duwsfuu¥ ! wit! (list) 4eil Loagusg { } Olwgdl!
Mo S G ¢ il yiend (ST oo (COMMA) Aolé (Separates) Jfais Cusug

int x[3]={5,12,4};

doghaiel! qabyg « onono sliel Logliiad Al b 10 tax JWIN ol pdf 1 7 =1 Jlie

YV\Y




/* Example 6.3
Initializing an array with a initializer list */
#include <stdio.h>

/* function main begins program execution */

int main()

{
/* use initializer list to initialize array n */
intn[ 10 1= { 32, 27, 64, 18, 95, 14, 90, 70, 60, 37 };
int 1; /* counter */

printf( "%s%13s\n", "Element", "Value" );
/* output contents of array in tabular format */
for (1=0;1<10;i++) {
printf( "%7d%13d\n", 1, n[ 1] );
} /* end for */

return 0; /* indicates successful termination */

} /* end main */

Element Value
0 32
1 27
2 64
3 18
4 95
5 14
6 90
7 70
8 60
9 37
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intn[ 10]={0};
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/* Example 6.5
Initialize the elements of array s to
the even integers from 2 to 20 */
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#include <stdio.h>
#define SIZE 10

/* function main begins program execution */

int main()

{
/* symbolic constant SIZE can be used to specify array size */
int s| SIZE ]; /* array s has 10 elements */
int j; /* counter */

for (j=0;j <SIZE; j++) { /* set the values */
s[j]1=2+2%];

} /* end for */

printf( "%s%13s\n", "Element", "Value" );

/* output contents of array s in tabular format */

for (j=0;j <SIZE; j++) {
printf( "%7d%13d\n", j, s[j ]);

} /* end for */

return 0; /* indicates successful termination */

} /* end main */

Element Value
0 2
1 4
2 6
3 8
4 10
5 12
6 14
7 16
8 18
9 20

(#define preprocessor directive)  Suwd! Jriall 490 of L3
#define SIZE 10
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/* Example 6.6

Compute the sum of the elements of the array */
#include <stdio.h>
#define SIZE 12

/* function main begins program execution */
int main()
{
/* use initializer list to initialize array */
inta[ SIZE]=1{1,3,5,4,7,2,99, 16, 45, 67, 89, 45 };
int 1; /* counter */
int total = 0; /* sum of array */

/* sum contents of array a */
for (1=0;1<SIZE; i++) {
total +=al 1 ];
} /* end for */
printf( "Total of array element values is %d\n", total );

return 0; /* indicates successful termination */

} /* end main */

Total of array element values is 383
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/* Example 6.7
Student poll program */
#include <stdio.h>
#define RESPONSE_SIZE 40 /* define array sizes */
#define FREQUENCY _SIZE 11

/* function main begins program execution */

int main()

{
int answer; /* counter to loop through 40 responses */
int rating; /* counter to loop through frequencies 1-10 */

/* initialize frequency counters to 0 */
int frequency[ FREQUENCY SIZE = {0 };

/* place the survey responses in the responses array */

int responses| RESPONSE SIZE|={1,2,6,4,8,5,9,7,8, 10,
1,6,3,8,6,10,3,8,2,7,6,5,7,6,8,6,7,5, 6, 6,
5,6,7,5,6,4,8,6,8,10 };

/* for each answer, select value of an element of array responses
and use that value as subscript in array frequency to
determine element to increment */

for (answer = 0; answer < RESPONSE_SIZE; answer++ ) {

++frequency[ responses [ answer | |;

} /* end for */

/* display results */
printf( "%s%]17s\n", "Rating", "Frequency" );

/* output the frequencies in a tabular format */

for ( rating = 1; rating < FREQUENCY _SIZE; rating++ ) {
printf( "%6d%17d\n", rating, frequency] rating | );

} /* end for */

return 0; /* indicates successful termination */

} /* end main */
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/* Example 6.8

Histogram printing program */
#include <stdio.h>
#define SIZE 10
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/* function main begins program execution */
int main()

{
/* use initializer list to initialize array n */
intn[ SIZE]={19,3,15,7,11,9,13,5, 17,1 };
int 1; /* outer for counter for array elements */
int j; /* inner for counter counts *s in each histogram bar */

printf( "%s%13s%17s\n", "Element", "Value", "Histogram" );
/* for each element of array n, output a bar of the histogram */
for (1=0; 1 <SIZE; i++) {
printf( "%7d%13d "i,n[i]);
for(j=1;j<=n[i];jt++) { /* print one bar */
printf( "%c", "*");

} /* end inner for */

printf( "\n" ); /* end a histogram bar */
} /* end outer for */

return 0; /* indicates successful termination */

} /* end main */

Element Value Histogram
0 19 >k ok o ok ok o ok s ok o sk ok ok sk sk ko
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4 11 ok ok o ok o o ok ook sk ok
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9 1 *
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/* Example 6.9
Roll a six-sided die 6000 times */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define SIZE 7

/* function main begins program execution */
int main()
{
int face; /* random die value 1 - 6 */
int roll; /* roll counter */
int frequency[ SIZE ] = { 0 }; /* clear counts */

srand( time( NULL ) ); /* seed random-number generator */
/* roll die 6000 times */
for ( roll = 1; roll <= 6000; roll++) {

face = 1 + rand() % 6;
++frequency][ face |; /* replaces 26-line switch of Example 5.5 */

YYY



} /* end for */
printf( "%s%17s\n", "Face", "Frequency" );
/* output frequency elements 1-6 in tabular format */
for ( face = 1; face < SIZE; face++) {
printf( "%4d%17d\n", face, frequency| face | );
} /* end for */

return 0; /* indicates successful termination */

} /* end main */

Face Frequency
1029
951
987
1033
1010
990
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/* Example 6.10

Treating character arrays as strings */
#include <stdio.h>

/* function main begins program execution */
int main()
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char stringl[ 20 ]; /* reserves 20 characters */
char string2[] = "string literal"; /* reserves 15 characters */
int 1; /* counter */

/* read string from user into array stringl */
printf("Enter a string: ");
scanf( "%s", stringl ); /* input ended by whitespace character */

/* output strings */

printf( "string1 is: %s\nstring2 is: %s\n"
"stringl with spaces between characters is:\n",
stringl, string?2 );

/* output characters until null character is reached */
for (1=0; stringl[ 1] !="0"; 1++) {
printf( "%c ", stringl[1]);
} /* end for */
printf( "\n");

return 0; /* indicates successful termination */

} /* end main */

Enter a string: Salam brothers

string] is : Salam

string? is : string literal

stringl with spaces between characters is :
Salam
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/* Example 6.11
Static arrays are initialized to zero */
#include <stdio.h>

void staticArraylnit( void ); /* function prototype */
void automaticArraylInit( void ); /* function prototype */

/* function main begins program execution */
int main()

{

printf( "First call to each function:\n" );
staticArraylInit();
automaticArrayInit();

printf( "\n\nSecond call to each function:\n" );
staticArraylInit();

automaticArraylnit();

return 0; /* indicates successful termination */

} /* end main */

/* function to demonstrate a static local array */
void staticArraylInit( void )

{

/* initializes elements to O first time function is called */
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static int array1[ 3 ;
int 1; /* counter */

printf( "\nValues on entering staticArraylnit:\n" );

/* output contents of arrayl */
for(1=0;1<=2;i++) {

printf( "arrayl[ %d ] =%d ", 1, arrayl[1]);
} /* end for */

printf( "\nValues on exiting staticArraylnit:\n" );

/* modify and output contents of arrayl */
for(1=0;1<=2;1++) {

printf( "arrayl[ %d ] =%d ", i, arrayl[i]+=15);
} /* end for */

} /* end function staticArraylnit */

/* function to demonstrate an automatic local array */
void automaticArraylInit( void )
{
/* initializes elements each time function is called */
intarray2[3]=1{1,2,3};
int 1; /* counter */

printf( "\n\nValues on entering automaticArraylnit:\n" );
/* output contents of array2 */
for(1=0;1<=2;it++) {
printf("array2[ %d ] =%d ", 1, array2[1]);
} /* end for */
printf( "\nValues on exiting automaticArraylnit:\n" );
/* modify and output contents of array2 */
for(1=0;1<=2;1++) {
printf( "array2[ %d ] =%d ", i, array2[i]+=5);
} /* end for */

} /* end function automaticArraylInit */
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First call to each function :

Values on entering staticArraylnit:

arrayl[ 0 ] =0 arrayl[ 1 ]=0 arrayl[2]=0
Values on exiting staticArraylInit:

arrayl[ 0 ] =5 arrayl[ 1 ]=5 arrayl[2]=5

Values on entering automaticArraylnit:
array2[ 0 | =1 array2[ 1 | =2 array2[2]=3
Values on exiting automaticArraylnit:
array2[ 0 | =6 array2[ 1 | =7 array2[ 2 ]=8

Second call to each function:

Values on entering staticArraylnit:

arrayl[ 0 ] =5 arrayl[ 1 ]=5 arrayl[2]=5
Values on exiting staticArraylnit:

arrayl[ 0 ] =10 arrayl[ 1 ]=10 arrayl[2]=10

Values on entering automaticArraylnit:
array2[ 0 | =1 array2[ 1 |=2 array2[2]=3
Values on exiting automaticArraylnit:
array2[ 0 | =6 array2[ 1 | =7 array2[2 ] =8
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/* Example 6.12
The name of an array is the same as &array[ 0 ] */
#include <stdio.h>

/* function main begins program execution */
int main()

{
char array[ 5 |; /* define an array of size 5 */
printf( " array = %p\n&array[0] = %p\n"
" &array = %p\n",
array, &array[ 0 ], &array );

return 0; /* indicates successful termination */

} /* end main */

array = 0012FF78
&array[0] = 0012FF78
&array = 0012FF78
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/* Example 6.13

Passing arrays and individual array elements to functions */
#include <stdio.h>
#define SIZE 5

/* function prototypes */
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void modifyArray( int b[], int size );
void modifyElement( int e );

/* function main begins program execution */
int main()

{
inta[ SIZE]1=1{0,1,2,3,4 };/* initialize a */
int 1; /* counter */

printf( "Effects of passing entire array by reference:\n\nThe "
"values of the original array are:\n" );

/* output original array */

for (1=0;1<SIZE; i++) {
printf( "%3d", a[1]);

} /* end for */

printf( "\n" );

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

printf( "The values of the modified array are:\n" );
/* output modified array */
for (1=0;1<SIZE; i++) {

printf( "%3d",a[1]);
} /* end for */
/* output value of a[ 3 ] */
printf( "\n\n\nEffects of passing array element "

"by value:\n\nThe value of a[3] is %d\n", a[ 3 ]);

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

/* output value of a[ 3 ] */
printf( "The value of a[ 3 ] is %d\n", a[ 3 ]);

return 0; /* indicates successful termination */

} /* end main */
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/* in function modifyArray, "b" points to the original array "a"
in memory */

void modifyArray( int b[], int size )

{

int j; /* counter */

/* multiply each array element by 2 */
for (j = 0;j <size; j++) {

b[j]*=2;
} /* end for */

} /* end function modifyArray */

/* in function modifyElement, "e" is a local copy of array element
a[ 3 ] passed from main */

void modifyElement( int e )

{
/* multiply parameter by 2 */
printf( "Value in modifyElement is %d\n", e *=2);

} /* end function modifyElement */

Effects of passing entire array by reference:

The values of the original array are:
01234

The values of the modified array are:
024638

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
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/* Example 6.14
Demonstrating the const type qualifier with arrays */
#include <stdio.h>

void tryToModifyArray( const int b[] ); /* function prototype */

/* function main begins program execution */
int main()
{
int a[] = { 10, 20, 30 }; /* initialize a */
tryToModifyArray( a );

printf("%d %d %d\n",a[ 0 ], a[ 1 ], a[ 2] );
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return 0; /* indicates successful termination */
} /* end main */

/* in function tryToModifyArray, array b is const, so it cannot be
used to modify the original array a in main. */
void tryToModifyArray( const int b[] )
{
b[0]/=2; /*error*/
b[1]/=2; /*error*/
b[2]/=2; /*error*/
} /* end function tryToModifyArray */

Compiling...

error C2166: 1-value specifies const object
error C2166: 1-value specifies const object
error C2166: 1-value specifies const object
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/* Example 6.16
This program sorts an array's values into ascending order */
#include <stdio.h>
#define SIZE 10

/* function main begins program execution */
int main()
{
/* initialize a */
inta[ SIZE=1{2,6,4,8,10, 12, 89, 68, 45, 37 };
int pass; /* passes counter */
inti; /* comparisons counter */
int hold; /* temporary location used to swap array elements */

printf( "Data items in original order\n" );
/* output original array */
for (1=0;1<SIZE; i++) {
printf( "%4d", a[1]);
} /* end for */
/* bubble sort */
/* loop to control number of passes */

for ( pass = 1; pass < SIZE; pass++ ) {

/* loop to control number of comparisons per pass */
for (1=0;1<SIZE - 1;i++) {

/* compare adjacent elements and swap them if first

Yéo



element is greater than second element */
if(a[1]>a[i+1]){

hold=a[ i];

a[i]=a[it+1];

a[1+ 1 ]=hold;
} /* end if */

} /* end inner for */
} /* end outer for */
printf( "\nData items in ascending order\n" );

/* output sorted array */

for (1=0; 1 <SIZE; i++) {
printf( "%4d", a[1]);

} /* end for */

printf( "\n" );

return 0; /* indicates successful termination */

Data items in original order

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

2 4 6 8 10 12 37 45 68 &9
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/* Example 6.17
This program introduces the topic of survey data analysis.
It computes the mean, median and mode of the data */
#include <stdio.h>
#define SIZE 99

/* function prototypes */

void mean( const int answer[] );

void median( int answer][] );

void mode( int freq[], const int answer[] ) ;
void bubbleSort( int a[] );

void printArray( const int a[] );

/* function main begins program execution */
int main()

{

int frequency[ 10 ] = { 0 }; /* initialize array frequency */

/* initialize array response */
int response[ SIZE | =
{6,7,8,9,8,7,8,9,8, b
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/* process responses */

mean( response );

median( response );

mode( frequency, response );

return 0; /* indicates successful termination */

} /* end main */

/* calculate average of all response values */
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void mean( const int answer[] )
{
int j; /* counter for totaling array elements */
int total = 0; /* variable to hold sum of array elements */

printf( "%s\n%s\n%s\n", "'FFFAARAEN N Negn", Ak AdgAAN

/* total response values */

for (j=0;j <SIZE; j++) {
total += answer] j [;

} /* end for */

printf( "The mean is the average value of the data\n"
"items. The mean is equal to the total of\n"
"all the data items divided by the number\n"
"of data items ( %d ). The mean value for\n"
"this run is: %d / %d = %.4f\n\n",
SIZE, total, SIZE, ( double ) total / SIZE );
} /* end function mean */

/* sort array and determine median element's value */
void median( int answer][] )

printf( "\n%s\n%s\n%s\n%s",
"********", " Medlan", "********"’

"The unsorted array of responses is" );
printArray( answer ); /* output unsorted array */
bubbleSort( answer ); /* sort array */

printf( "\n\nThe sorted array is" );
printArray( answer ); /* output sorted array */

/* display median element */
printf( "\n\nThe median is element %d of\n"
"the sorted %d element array.\n"
"For this run the median is %d\n\n",
SIZE / 2, SIZE, answer[ SIZE /2 ]);
} /* end function median */

/* determine most frequent response */
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void mode( int freq[], const int answer[] )

{
int rating; /* counter for accessing elements 1-9 of array freq */
int j; /* counter for summarizing elements 0-98 of array answer */
int h; /* counter for diplaying histograms of elements in array freq */
int largest = 0; /* represents largest frequency */
int modeValue = 0; /* respesents most frequent response */

printf( "\n%s\n%s\n%s\n",

MWekskskskkskskskn n "oomskeskskockekskskkn .
," Mode", );

/* initialize frequencies to 0 */

for ( rating = 1; rating <= 9; rating++ ) {
freq[ rating ] = 0;

} /* end for */

/* summarize frequencies */

for (j=0;j <SIZE; j++) {
++freq[ answer[ j ] [;

} /* end for */

/* output headers for result columns */

printf( "%s%11s%19s\n\n%54s\n%54s\n\n",
"Response", "Frequency", "Histogram",
"T. 1.2 29" 0 5 0 5")

/* output results */
for ( rating = 1; rating <= 9; rating++ ) {
printf( "%8d%11d ", rating, freq[ rating | );

/* keep track of mode value and largest frequency value */
if ( freq[ rating ] > largest ) {

largest = freq| rating |;

modeValue = rating;
} /* end if */
/* output histogram bar representing frequency value */
for (h=1; h <= freq| rating |; h++) {

printf( "*");

} /* end inner for */

printf( "\n" ); /* being new line of output */
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} /* end outer for */

/* display the mode value */
printf( "The mode is the most frequent value.\n"
"For this run the mode is %d which occurred"
" %d times.\n", modeValue, largest );
} /* end function mode */

/* function that sorts an array with bubble sort algorithm */
void bubbleSort( int a[] )

{

int pass; /* pass counter */
intj; /* comparison counter */
int hold; /* temporary location used to swap elements */

/* loop to control number of passes */
for ( pass = 1; pass < SIZE; pass++ ) {

/* loop to control number of comparisons per pass */
for (j=0;j<SIZE - 1; j++) {

/* swap elements if out of order */

if(a[j]>a[j+1]){
hold=a[j ];

a[jl=a[j+1];
a[j+1]=hold;
} /* end if */
} /* end inner for */
} /* end outer for */

} /* end function bubbleSort */

/* output array contents (20 values per row) */
void printArray( const int a[] )

{

int j; /* counter */

/* output array contents */
for (j=0; j < SIZE; j++) {
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if (j % 20==0) { /* begin new line every 20 values */
printf( "\n");
} /* end if */

printf( "%2d", a[j]);
} /* end for */

} /* end function printArray */
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Mean
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The mean is the average value of the data
items. The mean is equal to the total of
all the data items divided by the number
of data items ( 99 ). The mean value for
this run is: 681 /99 = 6.8788
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Median
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The unsorted array of responses is
67898789897895987878
67893987877898989789
67878798927898989753
56725394647896878978
7442538756456165787

The sorted array is

12223333444445555555
56666666667777777777
T7777777777778888888
88888EEEEEEE8E88888888
9999999999999999999

The median is element 49 of
The sorted 99 element array.
For this run the median is 7
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The mode is the most frequent value.
For this run the mode is 8 which occurred 27 times.
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/* Example 6.18

Linear search of an array */
#include <stdio.h>
#define SIZE 100
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/* function prototype */
int linearSearch( const int array[], int key, int size );

/* function main begins program execution */
int main()
{
int a[ SIZE ]; /* create array a */
int X; /* counter for initializing elements 0-99 of array a */
int searchKey; /* value to locate in array a */
int element; /* variable to hold location of searchKey or -1 */

/* create data */

for (x =0; x <SIZE; x++) {
a[x]=2*x;

} /* end for */

printf( "Enter integer search key:\n" );
scanf( "%d", &searchKey );

/* attempt to locate searchKey in array a */
element = linearSearch( a, searchKey, SIZE );

/* display results */
if (element !=-1) {
printf( "Found value in element %d\n", element );
} /* end if */
else {
printf( "Value not found\n" );
} /* end else */

return 0; /* indicates successful termination */

} /* end main */

/* compare key to every element of array until the location is found
or until the end of array is reached; return subscript of element

if key or -1 if key is not found */
int linearSearch( const int array[], int key, int size )
{

int n; /* counter */

/* loop through array */
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for (n=0; n<size; ++n) {
if (array[ n | ==key ) {
return n; /* return location of key */
} /* end if */
} /* end for */

return -1; /* key not found */

} /* end function linearSearch */

Enter integer search key:
36
Found value in element 18

Enter integer search key:
37
Value not found
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#define SIZE 100; (1
SIZE = 10; (<«
intb[ 10]={0},1; (¢
for (1=0;1<=10; i++)
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#include <stdio.h>; (2
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char str[5];

Tyl of gt (!

scanf( "%s", str); /* User types salam */

inta[ 3];
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printf( "$d %d %d\n", a[1], a[2], a[3] );
double f[3]={ 1.1, 10.01, 100.001, 1000.0001 }; (z
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$ 4510 Lowd doglao yolis sllas donno pé WIWI G 1 ST (11)

int n
intn
int n
intn

]

5
1=
5]1=
5]1=

e

(does Not g ¥ / wgs ¥ I Slbewf (5

{0,7,0,3,8,2}; (1
{0,7,0,3,8,2}; («
{7}; (c
{6,6,6}; (2

. 390 dogkaio StNGL o oy (ill)

¥ (a string) g, dwkw produce)

stringl[] =
stringl[] =
stringl[] =
stringl[] =

"test"; (1
{ 't" VeV’ 'S', ltl, I\Ol }; (L_I
{ 'tV VeV’ 'S" 't' }; (C
non, (3

OB ¢ eglaadl B yolindl sus w31 (Initializers) A lau¥! mill s o7 131 (1V)

i ol



(deleted) i (!

(ignored) ats vy (<

(initialized to empty) aJdl> adll bd td (€
(initialized to Zero) i o aslanl lod s (2

8Ll _ogasn (True) domme LW O ST (V)

++frequency][ responses| answer | |;

.responses| answer] ded e 5Ly cmliod! Frequency stowf w5 s,bat (1
. frequency [ responses] dod e 5Ly cwlad! ANSWET sloxdl w3 8,Lal (o
. frequency [ answer] aed e 5Ly Cliod! FESPONSES slandl w35 8,W1 (g
Ol gl Y Tt (SYNEAX  @ITOT) ey L Logics iy 85l (o

.(cannot be nested) 5145 -yCos ¥ (SUbscripts)

iy il BUS AIWIN Dolay il (ST (V)
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character stringl[] = { 'f,"{’, ", 's'’, 't, \0' }; (I
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char stringl[] = {'f, ', 'r’,'s', ', \0' }; (2
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const int MAX_ STUD = 100;// Max.Number of students
int failing [MAX STUD];
int passing [MAX STUD];

int grade;
int score [MAX STUD];
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Sl peadly DM aal &leo ool IS &l 03k Joadll 15 6 2805
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: printf Y1 dxo
printf( format-control-string, other-arguments );
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8,Li! 13 by brwmo lous _p d

( a signed decimal integer)

8,L5] 13 b ybe besmo lons o i
(scanf xe Gloastind cpa Ol d, 1 olsioed! : daMo)

3,L51 090 Wled Lo lave o 0
(an unsigned octal integer)

3L 98 byis busmo lave o % u
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Integer conversion specifiers

=Y Uk

J2978 Dlaume oy 5 plustinls (Wl o Lerge ) bruso Tais qaby  JWI ol pf
. Axonall alaci
/* Example 7.1 */

/* Using the integer conversion specifiers */
#include <stdio.h>

int main()
{
printf( "%d\n", 455 );
printf( "%i\n", 455 ); /* i same as d in printf */
printf( "%d\n", +455);
printf( "%d\n", -455);
printf( "%hd\n", 32000 );
printf( "%I1d\n", 2000000000 );
printf( "%o\n", 455 );
printf( "%u\n", 455 );
printf( "%u\n", -455);
printf( "%x\n", 455 );
printf( "%X\n", 455 );

return 0; /* indicates successful termination */

} /* end main */

455
455
455
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1c7
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ol (3L (G g - Y6 gl 8,LEYT bof ¢ kel T o aid LI 8, L1 (i Loy

a5 > 455 AL Aol o SIS LYy . Agall 8,LaY1 Al o a8 Lo s oud

icldad . 4294966841 (unsigned value) s,La! b9 dedl! JI Jax5 Y0U Camogil

ot S LY e 0 8,15 (39 b 51,5 gy god siao plisiily AL dogd
PRI R

Lodl! Al Olgd slae¥l dell
Printing Floating — Point Numbers

: Jo (decimal point) & pie dii / dede e (59500 Lodladl Aaild! O3 Aol
Ao g0 U Aol AR D lgd el 0 o e (Kogg - 33.5, 0.0, -657.983
- AT AR 9o Dlsvome iy JWI Jgudly

g’wsﬂ J;ﬁs.'m“ﬂ ei\m
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Lo Brally / )oYl Aodle Ak O3 Rosd _py E 4 e

(in exponential notation )

W W1 Uil Ay RSl A5 13 Wd oy f
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Aty o £ 001 AT By Lof oSl A 15 Rod o y3 GJg
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. qalzis point value )

LWl il faad Olsuasxe
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Bho B9 LY hmally Sl AN 1 Aol ooy @ , B ygod! 1500m
& (scientific notation) est! ZMaoM / dpall dxmall B! Sgul!
Rl Miod . il 1
150.4582
1A Aadad dipal! 3 Jos
1.504582 x 10°
A Cgulonlly ! Aipadl 5 [y
1.504582E+02 “

(second power) aitif ssali/2 S degdye 10 5y 1.504582 o ssis
. Exponent als” JI iy E 8,59 (E+02)

e, E, f hgomtl Olsusm plasiul qtd A1 ! 0 (by default) Lot st
+ g il ALaR / B! ey (6 digits) L1 4w (precision) CERe ksl
. (explicitly) i 1y0 5 1 88s ST Moo Lisasg

gl A ey BYT e a1y Lod, Ladls sy £ gt stxe

T 8 € il Byl B Il 6 ondl — i 1 e — ks € g B 3l stama
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pL, 2w a (by default) Lot w1y ] (specified precision) sl
[ G 98 o S (six significant digits) g

S arally alad plll O s e Loy (i
Dolian iosd (e (fractional part) (g sl s 5ol S qoded ¥ dils! LoVl
L1y (S ke o8y BT e iy gkl A delily . G gl 8 el sl

a1V =Y Jlo
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i) 8.75e-05 i) 8.75e+06
i) 8.75 iv) 87.5 v) 875
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MY pueins 87500000 Ayl 1) b Loy - -4 1yn skl 395 (-5) ¥1 6 a1
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Aod el Aail! a5 O suioee qaesnd A ¥ Bl o5 505 ] %0g agoeid| sukoxo
- Aegalaol| Aol S Lygare p,1 6 5929 LYy . [ 6 (59l
G A Al ol e o € g B s 3, 310 89 G o B, W1 @
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/* Example 7.3 */

/* Printing floating-point numbers with
floating-point conversion specifiers */

#include <stdio.h>

int main()

{
printf( "%e\n", 1234567.89 );
printf( "%e\n", +1234567.89 ),
printf( "%e\n", -1234567.89 );
printf( "%E\n", 1234567.89 );
printf( "%f\n", 1234567.89 );
printf( "%g\n", 1234567.89 );
printf( "%G\n", 1234567.89 );

return 0; /* indicates successful termination */

} /* end main */

1.234568e+006
1.234568e+006
-1.234568e+006
1.234568E+006
1234567.890000
1.23457¢+006
1.23457E+006

& el (rounding) oo @ JI 5335 %K, Yoe, %g gl Slsusm of sy
Co A s IS Y S Yof Jagouitl susmo sy ¢ Ol ol

Printing Characters and Strings 39071 Mg je0 fl dcldo

(individual characters) s yaol ja-0 1 dcldal S § € frgmmid! Tadste puidein;
(a char Lo, bamwg oz € ool suxoy . s il e (STTINGS) 90 31 o Hosg
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(char) j, J!1(a pointer) (*) (oS Juamd! suom iz Loy < argument)
J Of I Adliad! el dcll JIS aoedll siom (Sadg - (AN argument) Luwes”
-(\0") (terminating null character) Jbu! slg¥! 1,

-V Jle

-8 9C gl (S0 pludtioly jp0, Juwdlug 590y by JWI ol !

/* Example 7.4 */
/* Printing strings and characters */
#include <stdio.h>

int main()

{
char character ='A'; /* initialize char */
char string[] = "This is a string"; /* initialize char array */
const char *stringPtr = "This is also a string"; /* char pointer */

printf( "%c\n", character );

printf( "%s\n", "This is a string" );
printf( "%s\n", string );

printf( "%s\n", stringPtr );

return 0; /* indicates successful termination */

} /* end main */

A

This is a string
This is a string
This is also a string

Flaislbg jgol Judug 5901 o Joladl (o> e el 095 W1 s LT (309
030, Uiy S Y0€ goud! saseed « Uas viay g0, Audes delid Y0€ plocinl -
.[achar *: i 50, JI (5450 0xf jg0l Ak Loy ] char

ool JWIN LS (S ity (POINLETS) "l b3l Eg-og0 ol 3L Jgliiw (¥)
BIUPC<| PRSI I T BN PO OF FTTR PRV
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g 36 Lo I ChAT (S50, Ly 2aLid VoS pliasiis! (Sa ol o 6 =
aeladl Ilguil / S0F" ade 3y (fatal execution-time error) !
o0 Uy ot Y08 el suxed « (access violation) " Jalud! / Jaos!!
-char j, J 50 g9

Loty Was 0y jgm0y Al 3> (SINgle qUOLES) (pissho (yi polo plosuin!  —
5301 Ak Jo> (dOuble qUOLES) w9 0 oy yole plusein! Loed

S35 (a character constant) iy Call Jso 9o 30 o yolo pliastin!l -
sl 50y 98 S 50l Cu ¢ (32305 (50 Rigo jg0, Al (CTEALING) L3]I
(single sk 10, 98 (5501 CoWb . (terminating null character) Jwyf
. 8y oy yolow blow character)

7 Jagdl s
.(percent character) 7 isgiad! el 5w, dslds JI 7 Jasodd! 300 (S5
deldall § L Mind
printf( "Printing a %% in a format control string\n" );
Wl Il Al 1 6,Lall 00 (G055 Eu> ¢ a0y Mades (57, 50l Aol 7. 7, pdieins
Printing a % in a format control string )
plasts (literal percent character) bzl dgid! dudd! 50, debb Uglomo Lasd! (yog
7 301 et iz . (format control string) ikeall 5 wSowd! ke 77 oo Yo 7.
- g5 auwo dasty o om Beall (S o0 Ak (51 5

Budly Jrdl o e o dcldall
Printing with Field Widths and Precision

ad aulad st (exact size of the field) Jloealt doguiand | dnudl dyioss Uisos

(AN momo o JLab <Uag « (field width) " Jlorad! o " oo b wyuoss LI
S LT« gl susmeg (7) Aaghell dmuddl Aadle (ot — Jlonal! (20 oy - INteger)
okl Balad ¢ UL Al oW1 Al oo 5T sioned! Jlowd! Loy 5 13g . Yodd 13t
JLwd! o Ol (3]s - shoead! JLowad! i (right-justified) cpues bl 5 SULYI
Lol (increased) of 3 ol o pe o SU LI deldal 305301 Azl o ol 305l
(a negative value) Wls 4ed Y (MInus sign) (a8LI15,Ls1 o Mg . UL
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O Legasg . Jloeall o e S (One  character position) a1y s, coge Joid
- Jmdl Slovme qmos @o Jlxoll o 4o plostinl

10-Y Jbo
LA&QAU*@&%QMJSQ}Q&:M&M¢m¢ggwa»é@hguﬂewxﬂ

. aluef

/* Example 7.5 */
/* Printing integers right-justified */
#include <stdio.h>

int main()
{
printf( "%4d\n", 1 );
printf( "%4d\n", 12 );
printf( "%4d\n", 123 );
printf( "%4d\n", 1234 );
printf( "%4d\n\n", 12345 ); /* data too large */

printf( "%4d\n", -1 );

printf( "%4d\n", -12);

printf( "%4d\n", -123);

printf( "%4d\n", -1234); /* data too large */
printf( "%4d\n", -12345 ); /* data too large */

return 0; /* indicates successful termination */

} /* end main */

12

123

1234
12345

-1
-12
-123
-1234
-12345
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/* Example 7.6 */

/* Using precision while printing integers,
floating-point numbers, and strings */

#include <stdio.h>

int main()

{
int1=873; /* initialize int 1 */
double f=123.94536; /* initialize double f */
char s[] = "Happy EidulFitr"; /* initialize char array s */

printf( "Using precision for integers\n" );
printf( "\t%.4d\n\t%.9d\n\n", 1, 1 );

printf( "Using precision for floating-point numbers\n" );
printf( "\t%.3f\n\t%.3e\n\t%.3g\n\n", f, £, {);

printf( "Using precision for strings\n" );
printf( "\t%.9s\n", s );

return 0; /* indicates successful termination */

} /* end main */

Using precision for integers
0873
000000873
Using precision for floating-point numbers
123.945
1.239¢+002
124
Using precision for strings
Happy Eid
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printf( "%9.3f", 123.456789 );
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/* Example 7.9 */
/* Right justifying and left justifying values */
#include <stdio.h>

4o



int main()

{
printf( "%10s%10d%10c%10f\n\n", "salam", 7, 'a', 1.23 );

printf( "%-10s%-10d%-10c%-10f\n", "salam", 7, 'a', 1.23);
return 0; /* indicates successful termination */

} /* end main */

salam 7 a 1.230000
salam 7 a 1.230000
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/* Example 7.10 */
/* Printing numbers with and without the + flag */
#include <stdio.h>

int main()

{
printf( "%d\n%d\n", 786, -786 );

printf( "%+d\n%+d\n", 786, -786 );
return 0; /* indicates successful termination */

} /* end main */

786
-786
+786
-786
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/* Example 7.11 */

/* Printing a space before signed values
not preceded by + or - */

#include <stdio.h>

int main()
{
printf( "% d\n% d\n", 547, -547);

return 0; /* indicates successful termination */

} /* end main */

547
-547

AT -Y Jbo
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/* Examle 7.12 */

/* Using the # flag with conversion specifiers
0, X, X and any floating-point specifier */

#include <stdio.h>

int main()

{
intc=1427; /* initialize ¢ */
double p = 1427.0; /* initialize p */
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printf( "%#o\n", ¢ );
printf( "%#x\n", ¢ );
printf( "%#X\n", ¢ );
printf( "\n%g\n", p );
printf( "%#g\n", p );

return 0; /* indicates successful termination */

} /* end main */

02623
0x593
0X593

1427
1427.00
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a1 8,Lilg + (flag) et 8,51 (cOMDINES) (s oz JWI! geoli !

oy +8,L50 & (9-space field) k19 4o Jlw 3452 20t 2liat O (flag)
COLIP9 4o e Jlomo B 1 0 5ol 8,L5] plocinly (551830 452 Aslb (o ¢ Aouite

/* Example 7.13 */
/* Printing with the 0( zero ) flag fills in leading zeros */
#include <stdio.h>

int main()

{
printf( "%+09d\n", 452 );
printf( "%09d\n", 452 );

return 0; /* indicates successful termination */

} /* end main */

+00000452
000000452
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/* Example 7.14 */
/* Reading integers */
#include <stdio.h>

int main()
{ .
int a;
int b;
int c;
int d;
int e;
int f;
int g;
printf( "Enter seven integers: " );
scanf( "%d%1%1%i1%0%u%x", &a, &b, &c, &d, &e, &f, &g );

printf( "The input displayed as decimal integers is:\n" );
printf( "%d %d %d %d %d %d %d\n", a, b, c, d, e, £, g);

return 0; /* indicates successful termination */

} /* end main */

Enter seven integers: -70-70 070 0x70 70 70 70

The input displayed as decimal integers is:
-70-70 56 112 56 70 112
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/* Example 7.15 */
/* Reading floating-point numbers */
#include <stdio.h>

/* function main begins program execution */
int main()

{

double a;
double b;
double c;

printf( "Enter three floating-point numbers: \n" );
scanf( "%le%lf%lg", &a, &b, &c);

printf( "Here are the numbers entered in plain\n" );
printf( "floating-point notation:\n" );
printf( "%f\n%f\n%f\n", a, b, ¢ );

return 0; /* indicates successful termination */

} /* end main */

Enter three floating point numbers:
1.27987 1.27987¢+03 3.38476¢-06
Here are the numbers entered in plain
floating- point notation:

1.279870

1279.870000

0.000003
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/* Example 7.16 */
/* Reading characters and strings */
#include <stdio.h>

int main()

{

char x;
chary[ 9 |;

printf( "Enter a string: " );
scanf( "%c%s", &x,y );

printf( "The input was:\n" );
printf( "the character \"%c\" ", x );
printf( "and the string \"%s\"\n", y );

return 0; /* indicates successful termination */

} /* end main */

Enter a string: Friday
The input was:
the character "F" and the string "riday"
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/* Example 7.17 */
/* Using a scan set */
#include <stdio.h>

/* function main begins program execution */
int main()
{

charz[ 9 |; /* define array z */

printf( "Enter string: " );
scanf( "%[aeiou]", z ); /* search for set of characters */

printf( "The input was \"%s\"\n", z );
return 0; /* indicates successful termination */

} /* end main */



Enter string: ooeeooahah
The input was "ooeeooa"
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/* Example 7.18 */
/* Using an inverted scan set */
#include <stdio.h>

int main()
{
char z[ 9 ];

printf( "Enter a string: " );
scanf( "%|["aeiou]", z ); /* inverted scan set */

printf( "The input was \"%s\"\n", z );
return 0; /* indicates successful termination */

} /* end main */

Enter a string: String
The input was "Str"
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/* Example 7.19 */
/* inputting data with a field width */
#include <stdio.h>

int main()
{
int x;

inty;

printf( "Enter a six digit integer: " );
scanf( "%2d%d", &x, &y );

printf( "The integers input were %d and %d\n", X,y );
return 0; /* indicates successful termination */

} /* end main */

Enter a six digit integer: 123456
The integers input were 12 and 3456
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/* Example 7.21 */
/* Reading and discarding characters from the input stream */
#include <stdio.h>

int main()

{

int month1; /* define month1 */



int dayl; /* define dayl */
int yearl; /* define yearl */
int month2; /* define month2 */
int day2; /* define day2 */
int year2; /* define year2 */

printf( "Enter a date in the form mm-dd-yyyy: " );
scanf( "%d%*c%d%*c%d", &monthl, &dayl, &yearl );

printf( "month = %d day = %d year = %d\n\n", monthl1, dayl1, yearl );

printf( "Enter a date in the form mm/dd/yyyy: " );
scanf( "%d%*c%d%*c%d", &month2, &day2, &year2 );

printf( "month = %d day = %d year = %d\n", month2, day2, year2 );
return 0; /* indicates successful termination */

} /* end main */

Enter a date in the form mm-dd-yyyy: 9-17-1424
month =9 day =17 year = 1424

Enter a date in the form mm/dd/yyyy: 9/17/1424
month =9 day =17 year = 1424

Y.



Y o8y Sl e
el s oy S o9y ¢ MW DLl (po 57 S sl Lalas'l (1Y

' sl ks O o AW B,L (1
printf( "%s\n", 'c');
.9.375% @i o o W 8,L1 (o
printf( "%.31%", 9.375);
"Monday" audud! sy Ja¥1 501 qudas o com W1 8,1 (2
printf( "%c\n", "Monday" );
printf( ""A string in quotes"" );

(o
printf( "%d%d, 12, 20 ); (*»
printf( "%C”, "XH ); (9
printf( "%s\n", 'Sohayb' ); G

ok oo S it 8l T (Y- Y
(10 digit p5,1 10 4z e Jlmo b (right-justified) gued! ol 1234 cbot (1
. field)

& (in exponential notation) &a¥1 dwally / #Mae¥t 123.456789 xb! (o
. (3 digits of precision) p,i 3 &ks 2@;9 (-9 +) 8 Lol

-NUMDET il 3 (les 7 ng) dOUDIE asclas a3 131 (£

. 0 j2all Bguno il Gl 100 pbo! - (o

. (character array) String jge )l dgtawe b (e 5 pdg) (SIrING) ke 131 (&
(nondigit o8, pt 1mey S5 OF (I N Aoglio S (Laiao o89) 5=, 151 (g

. character

AR



(to specify) agud (integer variables) X, Y cpomoead! oy miiadl puseica! (5
Aol Aald) preisiaod! (precision) aswig (field  width) Jlowd! o ps
.double (value) 87.4573 aaclan!

Ligiodl Al (SLOTINEG) (y 35 o3 o - (Of the form) 3.5% o el 1,31 (£
(eliminate) Bi1g  percent asw! float go1 oo pise S (percentage)
[ S 5y psuisad ¥ . (INPUL STrEam) Ol o (30 Y0 gghnd! dunddl Zode

ol Bos

(-1 +) 3,L51 & (a long double value) Ugb daclian doyis 3.333333 abo! (&
3 fi g 150,20 4o e Jlomo S

:ggmvwscanfs,gsgi printfs,ue cast (¥-v

(left Lt —adf (unsigned integer) s,Las! 95 40000 et sl @ubo! (|
- pB,1 8 w9 (15-digit field) W, 15 4o e Jlxo S justified)

. hexwvg@}5 Ly Ayl 2o 131 (o

-85l 0939 851! 20 200 el aub! (2

0% gy Sz 4yl Bl Aipclls 100 20,81 ot (5

P B O I ¢ S doglaia b le i odg lige, T (&

[(preceding zeros) aesite / dsle jliol o pB,19 4 ye Jlmo S 1.234 cbot (4

& Sl [ ool 131 cpizis pdg D T MM 2 sS a3 (a time) Loj T30 (5
(2) ool 51 s S NOUT, MiNULe, SECONT Aol &t il
Ul B / LS 0y pusiins! . Ml e B (COlON)

39 ¢ Aeul@! OS0! e (Of the form) "characters " (giee bl 1,31 (¢
LBV (el gede (eliminate) Bo1. S je0, deglite 5 k! 1y 350
. DM e w0 (Quotation marks)

donoal| Ol el S w1 #1320 o joe w89 NN T MM 2SS witeo Loj 1,51 (&
J B (colon) (2) paitais (s s L chOUr, minute, second
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b 8yl ST Sl (3] . Al Ol Ll o 8 ylas oG bt 130 g (£ ¥
. 3L oy (Incorrect)

printf( "%-10d\n", 10000 );
printf( "%c\n", "This is a string" ); (@
printf( "%*.*1f\n", 8, 3, 1024.987654 );

—_
—av

ta
printf( "%#0\n%#X\n%#e\n", 17, 17, 1008.83689 );  (,
printf( "% ld\n%+1d\n", 1000000, 1000000 ); S
printf( "%10.2E\n", 444.93738 ); (3
printf( "%10.2g\n", 444.93738 ); (5
printf( "%d\n", 10.987); (¢

s (ST quonal i gy - WL geol ! @b (g0 57 S slas V1 / sl Ladas’T (0¥

printf( "%s\n", 'Happy Eid' ); (1
printf( "%c\n", 'Salam' ); (@
printf( "%c\n", "This is a string" ); €

:"'See You" adas oof com W1 3,Ldl (5
printf( ""%s"", "See Yoo" );

char day[] = "Friday"; >
printf( "%s\n", day[ 3 ]);

printf( 'Enter your name: ' ); (s
printf( %f, 123.456 ); (5

0 K eyl @b Of com WIS, W0 (2
printf( "%s%s\n", 'O, 'K');
char s[ 10 J; (&
scanf( "%c",s[ 7] );

Llguine Ao slosl polic 10 o Lol NUMDET doghuiad! Moy ol p 81 (1Y
! il 00 oo (Value) aod JUg. 1000 J1 1 .o (random  integers)
(running total  (g,lo0l Jlea ¥l sudtly c dadll t ol Wl ks Sluns ¥
> el qezd (printed) Lesl Cwes 1 (Characters) ja-,4 number)

YyY
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ol 1 Dl e Aol Bl e o Lovdy - Aad SO Beguael 90

Value Total characters
342 3

1000 7

963 10

6 11

etc.

(& Oloastins Lowdis %00, Y01 Jugoud! (5205w (8L pisied Lomali g ST (Y- Y
o bl pusei! . scanf o e
scanf( "%1%d", &x, &y );
printf( "%d %d\n", x, y );
(sets of INPUt ABANELL Slegoznns geoli pl piss! . wadl sy JLsoY

: 4w data)
10 10
-10 -10
010 010
0x10 0x10

LSl Al D13 Aoty 12345 dovoead! Gyl dells gl yuisy brolip s (A Y
e DY L S el @l oe Sz 13e .+ Dol i OV bmo 6 1.2345
! (Lol Lglhall) dsgabanll @l 6,1 sus oo BT Lilew o,
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celsius = 5.0/ 9.0 * ( fahrenheit — 32 );
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Aoronall sl ¥ 19585 Dlousme ames plasuinl A0 dogd 5 @bl . SCANT o
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LR TR IOV g PPN v P NCESRS PN BV JWIE S PR RN |

(character (i Saldl Wi jliel ? Gl Uon G5 15] b sioe ol sl (1YY
character constant (sio ! Sl g dnlio o Yoo constant) '?'
S0 290 o0
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NUM = 100

FACT=1

M=(NUM DIV FACT)*FACT

FACT=
FACT +1

S=S+FACT ,
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Sample Run :

Enter a string: the
Enter a string: believers
Enter a string: are
Enter a string: but
Enter a string: brothers

The strings starting with 'b' are:
believers

but

brothers
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b2)/ (2ac)
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(1 =V-v
Grisid pusind Laily « ol pdf s e oob (ST Jos JSop Y olat! . F (O
» Uggus (e 19 405 lezmadgig ol !
T (= T (> T (¢
- ] OB 2l aIN B ol s a0l € A O Gl Olpiied! . F (g

Olyle &1 Sy DI ) ¥ gl oy palis Ol com Oyt . F (5

R R V)
T(z
& o oy \N g Dl S e (Se-0 a1y Printf s e . & (&
. yokaw due
int ¢, thisVarible, q76354, number; (1 -v-v
printf ( "Enter an integer: "); (<
scanf( "%d" , &a); (¢
if (number !=7) (s
printf( "The variable number is not equal to 7 .\n" );
printf( "This is a C program.\n" ); (>
printf( "This is a C\nprogram.\n" ); (s
printf( "This\nis\na\nC\nprogram.\n" ); G
printf( "This\tis\ta\tC\tprogram.\n" ); (¢
/* Calculate the product of three integers */ (T-r-v
int Xx,y, z, result; (<
printf ( "Enter three integers: "); (¢
scanf( "%d%d%d" , &x, &y, &z ); (s
result = x * y * z; (>
printf( "The product is %d\n", result ); (9
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/* Calculate the product of three integers */
#include <stdio.h>

int main()

{

int x, y, z, result; /* declare variables */

printf ( "Enter three integers; "); /* prompt */

scanf("%d%d%d" , &x, &y, &z ); /* read three integers */

result = x * y * z; /* multiply values */

printf( "The product is %d\n", result ); /* display result */

return O;

L& weMe Wil ead! . &number @ bt (T —o-Y

[ SN Ot Uil s Logd OGN ol 003 a8l : Ao |

. &number?2 : mad! . & Ao liws Y number2 : s
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. Uyd Ja5 Y 8,Le ST ¢ ((an empty statement ) a9k

<= 57 >= L il =0 sl

scanf( “%d”, &value );
printf( “The product of %d and %d is %d\n", x,y, z );

sumOfNumbers=firstNumber +secondNumber;
if ( number >= largerst )

largest = number;
/* Program to determine the largest of three integers */
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scanf( “%d”, &anlnteger ); (9

printf( “Remainder of %f divided by %d is %d\n”, X, y,x % y);

it(x==y) e
printf( “%d is equal to %d\n", X,y );

printf( “The sum is %d\n”, x +y); (v

printf( “The value you entered is: %d\n”, value ); (s

Sl ool o s3I gy ¢ Cornedl N sl (30 lgoaadl iy D150l Gamy . F (1 -v=1
. ((associativity ) duwsd! ol e L ¢yl
T (<

o by o @Y Ao g lerms slow¥T b i @lo h22 ¥ . F (£

X= (g 4 (o 2 (1 A
5=5 (& Xx=2 (s

Z Jad XY ded . BY (s

CXLY (e (B lagn BP9 (oo (i 8518 o8 L 0 Y (
Lol L Y (¢

LRSI e JWIT pland! Bl e gy ROLT 309 ¢ b ol el 1oy (b

I (a-r
s A (T=1-¥
x=15
% —> * >/ > 4+ > - (<
x=3
(¢

X=(3*9*(3+(9*%3/(3))));
5 6 4 2 3 1
X =324
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/* Exercise 2-11 Solution */
#include <stdio.h>

int main()

{
int x; /* define first number */
int y; /* define second number */

printf( "Enter two numbers: "); /* prompt user */
scanf( "%d%d", &x, &y ); /* read values from keyboard */

/* output results */

printf( "The sum is %d\n", x +y );
printf( "The product is %d\n", x * y );
printf( "The difference is %d\n", x -y );
printf( "The quotient is %d\n", x /'y );
printf( "The modulus is %d\n", x % y );

return 0; /* indicate successful termination */

} /* end main */

Enter two numbers: 20 5
The sum is 25

The product is 100

The difference is 15

The quotient is 4

The modulus is 0

(1\r-y
/* Exercise 2-12 Solution */
#include <stdio.h>

int main()

{
printf( "1 2 3 4\n\n" ); /* part a */
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printf( "%d %d %d %d\n\n", 1, 2, 3,4 ); /* part b */

printf( "1 " ); /* part ¢ */
printf( "2 ");

printf( "3 " );

printf( "4\n" );

return 0; /* indicates successful termination */

} /* end main */

/* Exercise 2-13 Solution */
#include <stdio.h>

int main()

{

int x; /* define first number */
int y; /* define second number */

printf( "Enter two numbers: " ); /* prompt */
scanf( "%d%d", &x, &y ); /* read two integers */

/* compare the two numbers */

if(x>y){
printf( "%d is larger\n", x );
} /* end if */

if(x<y){
printf( "%d is larger\n", y );
} /* end if */
if(x=y){
printf( "These numbers are equal\n" );
} /* end if */

return 0; /* indicate successful termination */

} /* end main */

Yoo
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/* Exercise 2-14 Solution */
#include <stdio.h>

int main()

{
int a; /* define first integer */
int b; /* define second integer */
int ¢; /* define third integer */

int smallest; /* smallest integer */
int largest; /* largest integer */

printf( "Input three different integers: " ); /* prompt user */
scanf( "%d%d%d", &a, &b, &c ); /* read three integers */

/* output sum, average and product of the three integers */
printf( "Sum is %d\n",a+b+c);

printf( "Average is %d\n", (a+b+c)/3);

printf( "Product is %d\n",a * b * ¢ );

smallest = a; /* assume first number is the smallest */

if (b <smallest ) { /* is b smaller? */
smallest = b;
} /* end if */

if (¢ <smallest ) { /* is ¢ smaller? */
smallest = c;
} /* end if */
printf( "Smallest is %d\n", smallest );
largest = a; /* assume first number is the largest */
if (b > largest ) { /* is b larger? */
largest = b;
} /* end if */
if (¢ > largest ) { /* is c larger? */

largest = c;
} /* end if */

you
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printf( "Largest is %d\n", largest );
return 0; /* indicate successful termination */

} /* end main */

(Yo=Y
/* Exercise 2-15 Solution */
#include<stdio.h>
int main()
{
int radius; /* circle radius */
printf( "Input the circle radius: " ); /* prompt user */
scanf( "%d", &radius ); /* read integer radius */
/* calculate and output diameter, circumference and area */
printf( "\nThe diameter is %d\n", 2 * radius );
printf( "The circumference is %f\n", 2 * 3.14159 * radius );
printf( "The area is %f\n", 3.14159 * radius * radius );
return 0; /* indicate successful termination */
} /* end main */
(1-¥
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/* Exercise 2-17 Solution */
#include <stdio.h>

int main()
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int largest; /* largest integer */

int smallest; /* smallest integer */

intintl; /* define intl for user input */

int int2;  /* define int2 for user input */
intint3; /* define int3 for user input */

int temp;  /* temporary integer for swapping */

printf( "Input 5 integers: " ); /* prompt user and read 5 ints */
scanf("%d%d%d%d%d", &largest,&smallest,&intl, &int2, &int3);

if ( smallest > largest ) { /* make comparisons */
temp = largest;
largest = smallest;
smallest = temp;

} /* end if */

if (intl > largest ) {
largest = intl;
} /* end if */

if (intl < smallest ) {
smallest = int1;
} /* end if */

if ( int2 > largest ) {
largest = int2;
} /* end if */

if (int2 < smallest ) {
smallest = int2;
} /* end if */

if (int3 > largest ) {
largest = int3;

} /* end if */

if (int3 < smallest ) {
smallest = int3;

} /* end if */

printf( "The largest value is %d\n", largest );
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printf( "The smallest value is %d\n", smallest );

return 0; /* indicate successful termination */

} /* end main */

/* Exercise 2-18 Solution */
#include <stdio.h>

int main()

{

int integer; /* integer input by user */

printf( "Input an integer: " ); /* prompt */
scanf( "%d", &integer ); /* read integer */

/* test if integer is even */
if (integer % 2==10) {

printf( "%d is an even integer\n", integer );
} /* end if */

/* test if integer is odd */
if (integer %2 !=0) {

printf( "%d is an odd integer\n", integer );
} /* end if */

return 0; /* indicate successful termination */

} /* end main */

/* Exercise 2-19 Solution */
#include <stdio.h>

int main()

{
int integerl; /* first integer */
int integer2; /* second integer */

printf( "Input two integers: " );  /* prompt user */

Yod
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scanf( "%d%d", &integerl, &integer2 ); /* read two integers */

/* use remainder operator */

if (integerl % integer2 ==0) {
printf( "%d is a multiple of %d ", integer1, integer2 );
printf( "by a factor of %d\n", integerl / integer2 );

} /* end if */

if (integerl % integer2 !=0) {
printf( "%d is not a multiple of %d\n", integer1, integer2 );
} /* end if */

return 0; /* indicate successful termination */

} /* end main */

(Y=Y

/* Exercise 2-20 Solution */
#include<stdio.h>

int main()

{
printf( "With eight printf() statements: \n" );

prlntf( "ek sk ok ok ok ok ok *\n" )’
prlntf( "ok ok sk sk sk ok ok *\n" )’
prlntf( "ek sk ok ok ok ok ok *\n" )’
prlntf( "ok ok osk sk sk sk ok *\n" )’
prlntf( "ek sk ok ok ok ok ok *\n" )’
prlntf( "ok ok sk sk sk ok ok *\n" )’
prlntf( "ek sk ok ok ok ok ok *\n" )’
prlntf( "ok ok sk sk sk ok ok *\n" )’

printf( "\nNow with one printf() statement: \n" );

printf("********\n********\n"
"********\n********\n"
"********\n********\n"
"********\n********\n”);

return 0; /* indicate successful termination */

} /* end main */

1.



/* Exercise 2-21 Solution */
#include <stdio.h>

int main()

{

}

char intEquivalent; /* letter, digit or character */

printf( "Input a letter, digit, or character: " ); /* prompt */
scanf( "%c", &intEquivalent ); /* read user input */

printf( "%c's integer equivalent is %d\n", intEquivalent,
intEquivalent );

return 0; /* indicate successful termination */

/* end main */

/* Exercise 2-22 Solution */
#include<stdio.h>

int main()

{

int number; /* number input by user */
int templ; /* first temporary integer */
int temp2; /* second temporary integer */

printf( "Enter a five-digit number: " ); /* prompt user */
scanf( "%d", &number ); /* read integer */

printf( "%d ", number / 10000 ); /* print left-most digit */
temp2 = number % 10000;

printf( " %d ", temp2 / 1000 );
templ = temp2 % 1000;

printf( " %d ", temp1 / 100 );
temp2 = templ % 100;

printf( " %d ", temp2 / 10 );
templ = temp2 % 10;

printf( " %d\n", temp1 ); /* print right-most digit */

return 0; /* indicate successful termination */

AR
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}

/* end main */

/* Exercise 2-23 Solution */
#include <stdio.h>

int main()

{

}

int count = 0; /* initialize count to zero */

/* calculate the square and cube for the numbers 0 to 10 */

printf( "\nnumber\tsquare\tcube\n" );
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

count = count + 1; /* increment count by 1 */
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

count = count + 1;
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

count = count + 1;
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

count = count + 1;
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

count = count + 1;
printf( "%d\t%d\t%d\n", count, count * count,
count * count * count );

return 0; /* indicate successful termination */

/* end main */

A
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x=x+1;
X +=
++X;

xX++:

b

2

z=x+—|—+y;

product *=2 ;
product = product * 2 ;
if (count > 10)

printf (" Count is greater than 10. \n" );
total = --x;

total +=x --;
q %= divisor;
q = q % divisor;

printf ("%.2f" , 123.4567 );
123.46

printf ("%.3f\n" , 3.14159 );
3.142

int sum, X;
x = 1;
sum = 0;

sum += X; or sum = sum + X;

printf ( "The sum is: %d \n", sum );

/* Calculate the sum of the integers from 1 to 10 */
# include <stdio.h>

int main ()

{

vy
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int sum, x; /* define variables sum and x */

x=1; /¥ initialize x */
sum = 0; /* initialize sum */

while (x <=10) { /* loop while x is less than or equal to 10 */
sum += X; /* add x to sum */
++x; /* increment x */

} /* end while */

printf ( "The sum is: %d \n", sum ); /* display sum */

return 0;
} /* end main function */

product = 25, x = 6;

(o-v
scanf ( "%d" , &x ); (i-1-¥
scanf ( "%d" , &y ); (<

1= 1, (¢

power = 1; (s

power *=x; (»

if (y<=x) (
printf( "%d" , power ); (¢
/* raise X to the y power */ (Y-¥

# include <stdio.h>

int main ()

{

intx, y, i, power; /* define variables */

1=1; /* initialize 1 */
power = 1; /* initialize power */
scanf( "%d", &x ); /* read value for x from user */
scanf( "%d", &y ); /* read value for y from user */

A



while (1 <=y ) { /* loop while i is less than or equal to y */
power *= x; /* multiply power by x *
++1; /* increment 1 */
} /* end while */
printf ( "%d", power ); /* display power */
return O;
} /* end main function */
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if (age >=65) /* : removed */
printf( "Age is greater than or equal to 65\n" );
else
printf( "Age is less than 65\n" );

int x = 1, total = 0;
while (x<=10) {
total += x;

++X;

b

while (x <=100) {
total +=x;
++X;

3
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while (y>0) {
printf( "%d\n", y );
=Y

b

(=Y

1

4

9
16
25
36
49
64
81
100
Total is 385

s (1l o (i > (1-1r-r
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/* Exercise 3.13 Solution */
#include <stdio.h>

int main()

{
double gallons; /* gallons used for current tank*/
double miles; /* miles driven for current tank™*/

double totalGallons = 0.0; /* total gallons used */
double totalMiles = 0.0; /* total miles driven */
double totalAverage;  /* average miles/gallon */
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/* get gallons used for first tank */

printf( "Enter the gallons used ( -1 to end): " );
scanf( "%If", &gallons );

/* loop until sentinel value read from user */
while ( gallons !=-1.0) {
totalGallons += gallons; /* add current tank gallons to total */

printf( "Enter the miles driven: " ); /* get miles driven */
scanf( "%If", &miles );
totalMiles += miles; /* add current tank miles to total */

/* display miles per gallon for current tank */
printf( "The Miles / Gallon for this tank was %f\n\n",
miles / gallons );

/* get next tank's gallons */
printf( "Enter the gallons used (-1 toend ): ");
scanf( "%]If", &gallons );

} /* end while */

/* calculate average miles per gallon over all tanks */

total Average = totalMiles / totalGallons;

printf( "inThe overall average Miles/Gallon was %f\n",
total Average );

return 0; /* indicate successful termination */

} /* end main */
(1e-¥

/* Exercise 3.14 Solution */
#include <stdio.h>

int main()

{

vy



int accountNumber; /* current account's number */
double balance;  /* current account's starting balance */
double charges; /* current account's total charges */
double credits; /* current account's total credits */
double limit;  /* current account's credit limit */

/* get account number */
printf( "\nEnter account number ( -1 to end): " );
scanf( "%d", &accountNumber );

/* loop until sentinel value read from user */
while ( accountNumber !=-1) {
printf( "Enter beginning balance: " );
scanf( "%]If", &balance );

printf( "Enter total charges: " );
scanf( "%]If", &charges );

printf( "Enter total credits: " );
scanf( "%If", &credits );

printf( "Enter credit limit: " );
scanf( "%]If", &limit );

balance += charges - credits; /* calculate balance */

/* if balance is over limit, display account number
with credit limit and balance to two digits of precision */
if ( balance > limit ) {
printf( "%s%d\n%s%.2f\n%s%.2f\n%s\n",
"Account: ", accountNumber, "Credit limit: ", limit,
"Balance: ", balance, "Credit Limit Exceeded." );
} /* end if */

/* prompt for next account */
printf( "\nEnter account number ( -1 to end ): " );
scanf( "%d", &accountNumber );
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} /* end while */
return 0; /* indicate successful termination */

} /* end main */

/* Exercise 3.15 Solution */
#include <stdio.h>

int main()

{
double sales; /* gross weekly sales */
double wage; /* commissioned earnings */

/* get first sales */
printf( "Enter sales in dollars ( -1 to end): " );
scanf( "%If", &sales );

/* loop until sentinel value read from user */
while ( sales !=-1.0) {
wage = 200.0 + 0.09 * sales; /* calculate wage */

/* display salary */
printf( "Salary is: $%.2f\n\n", wage );

/* prompt for next sales */
printf( "Enter sales in dollars (-1 to end ): " );
scanf( "%If", &sales );

} /* end while */

return 0; /* indicate successful termination */

} /* end main */

vi4

(16-r



(11-¥

/* Exercise 3.16 Solution */
#include <stdio.h>

int main()
{
double principal; /* loan principal */
double rate; /* interest rate */
double interest; /* interest charge */
int term; /* length of loan in days */

/* get loan principal */
printf( "Enter loan principal ( -1 to end): " );
scanf( "%lIf", &principal );

/* loop until sentinel value is read from user */
while ( principal !=-1.0) {
printf( "Enter interest rate: " ); /* get rate */
scanf( "%]If", &rate );

printf( "Enter term of the loan in days: " ); /* get term */
scanf( "%d", &term );

/* calculate interest charge */
interest = principal * rate * term / 365.0;
printf( "The interest charge is $%.2f\n\n", interest );

/* get next loan principal */
printf( "Enter loan principal (-1 toend ): " );
scanf( "%lIf", &principal );

} /* end while */

return 0; /* indicate successful termination */

} /* end main */
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/* Exercise 3.17 Solution */
#include <stdio.h>

int main( void )

{
double hours; /* total hours worked */
double rate; /* hourly pay rate */
double salary; /* gross pay */

/* get first employee's hours worked */
printf( "Enter number of hours worked ( -1toend ): " );
scanf( "%lf", &hours );

/* loop until sentinel value read from user */
while ( hours !=-1.0 ) {

/* get hourly rate */
printf( "Enter hourly rate of the worker ( $00.00 ): " );
scanf( "%lIf", &rate );

/* if employee worked less than 40 hours */
if ( hours <=40 ) {
salary = hours * rate;
} /* end if */
else { /* compute "time-and-a-half" pay */
salary = 40.0 * rate + ( hours - 40.0 ) * rate * 1.5;
} /* end else */

/* display gross pay */
printf( "Salary is $%.2If\n\n", salary );

/* prompt for next employee's data */
printf(  "Enter number of hours worked ( -1toend ):" );
scanf( "%If", &hours );

} /* end while */

return 0; /* indicate successful termination */
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} /* end main */
(VA=Y

/* Exercise 3.18 Solution */
#include <stdio.h>

int main()

{

int ¢; /* define c to use decrement operator */

c=25;

printf( "%d\n", ¢ );

printf( "%d\n", --c ); /* predecrement */
printf( "%d\n\n", ¢ );

c=25;

printf( "%d\n", c );

printf( "%d\n", c-- ); /* postdecrement */
printf( "%d\n\n", ¢ );

return 0; /* indicate successful termination */

} /* end main */
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/* Exercise 3.19 Solution */
#include <stdio.h>

int main()

{

int 1= 0; /* initialize 1 */
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/* loop while i is less than 11 */
while (++i<11) {

printf( "%d ",1);
} /* end while */

return 0; /* indicate successful termination */

} /* end main */

(Ye-¥

/* Exercise 3.20 Solution */
#include <stdio.h>

int main()

{
int counter; /* counter for 10 repetitions */
int number; /* current number input */
int largest; /* largest number found so far */

/* get first number */

printf( "Enter the first number: " );
scanf( "%d", &largest );

counter = 2;

/* loop 9 more times */

while ( counter <=10) {
printf( "Enter next number: " ); /* get next number */
scanf( "%d", &number );

/* if current number input is greater than largest number,
update largest */

if ( number > largest ) {
largest = number;

} /* end if */

counter++;
} /* end while */

printf( "Largest is %d\n", largest ); /* display largest number */

return 0; /* indicate successful termination */
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} /* end main */

Enter the first number: 7
Enter next number: 37
Enter next number: 78
Enter next number: 2
Enter next number: 437
Enter next number: 72
Enter next number: 1
Enter next number: 4
Enter next number: 36
Enter next number: 100
Largest is 437

/* Exercise 3.21 Solution */
#include <stdio.h>

int main()

{

int n = 0; /* counter */

/* display table headers */
printf( "\ENM\t10 * N\t\t100 * N\t\t1000 * N\n\n" );

/* loop 10 times */
while (++n<=10) {

/* calculate and display table values */
printf( "\t%-2d\t\t%-5d\t\t%-5d\t\t%-6d\n",
n, 10 * n, 100 * n, 1000 * n );
} /* end while */

return 0; /* indicate successful termination */

} /* end main */

/* Exercise 3.22 Solution */
#include <stdio.h>
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int main()

{

int a = 3; /* counter */

/* display table headers */
printf( "AtA+2\tA+4\tA+6\n\n" );

/* loop 5 times */
while (a<=15) {

/* calculate and display table values */
printf( "%d\t%d\t%d\t%d\n", a,a+2,a+4,a+6);
at=3;

} /* end while */

return 0; /* indicate successful termination */
} /* end main */
(Yr-v

/* Exercise 3.23 Solution */
#include <stdio.h>

int main()

{
int counter; /* counter for 10 repetitions */
int number; /* current number input */
int largest; /* largest number found */

int secondLargest = 0; /* second largest number found */

printf( "Enter the first number: " ); /* get first number */
scanf( "%d", &largest );
counter = 2;

/* loop 9 more times */

while ( counter <=10) {
printf( "Enter next number: " ); /* prompt for next number */
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scanf( "%d", &number );

/* if current number is greater than largest */
if ( number > largest ) {

/* update second largest with previous largest */
secondLargest = largest;

/* update largest with current number */
largest = number;

} /* end if */

else {

/* if number is between secondLargest and largest */
if ( number > secondLargest ) {

secondLargest = number;
} /* end if */

} /* end else */

++counter;
} /* end while */

/* display largest two numbers */
printf( "Largest is %d\n", largest );
printf( "Second largest is %d\n", secondLargest );

return 0; /* indicate successful termination */

} /* end main */

Enter the first number: 100
Enter next number: 102
Enter next number: 83
Enter next number: 3883
Enter next number: 328
Enter next number: 28
Enter next number: 839
Enter next number: 2398
Enter next number: 182
Enter next number: O
Largest is 3883

Second largest is 2398
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/* Exercise 3.24 Solution */
#include <stdio.h>

int main()

int passes = 0; /* number of passes */
int failures = 0; /* number of failures */
int student = 1; /* student counter */
int result; /* one exam result */

/* process 10 students using counter-controlled loop */
while ( student <=10) {

/* prompt user for input and obtain value from user */
printf( "Enter result ( 1=pass, 2=fail ): " );
scanf( "%d", &result );

/* loop until valid input */

while ( result =1 && result 1=2) {
printf( "Invalid result\nEnter result ( 1=pass, 2=fail ): " );
scanf( "%d", &result );

} /* end inner while */

/* if result 1, increment passes */

if (result==1) {
++passes;

} /* end if */

else { /* if result is not 1, increment failures */
++failures;

} /* end else */

++student;
} /* end while */
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printf( "Passed %d\nFailed %d\n", passes, failures );
/* if more than eight students passed, print "raise tuition" */
if (passes >=8) {
printf( "Raise tuition\n" );
} /* end if */

return 0; /* indicate successful termination */

} /* end main */

Enter result ( 1=pass, 2=fail ): 1
Enter result ( 1=pass, 2=fail ): 2
Enter result ( 1=pass, 2=fail ): 3
Invalid result

Enter result ( 1=pass, 2=fail ): 4
Invalid result

Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Enter result ( 1=pass, 2=fail ):
Passed 6

Failed 4
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x=9,y=11

Prayer is light.
Patience is illumination.

x=11,y=9

Patience is illumination.

(@
x=9,y=11

Prayer is light.

x=11,y=9

Charity is a proof.
Patience is illumination.

(T1-rA-y
if(y==8){
if(x==5)
printf( “Every takbeera is a charity.\n” );
else
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printf( “Charity is a proof.\n”" );
printf( “ Patience is illumination.\n );
printf( “Every tahleela is a charity.\n”);

}

itf(y=8)
if(x==5)
printf( “Every takbeera is a charity.\n” );
else {
printf( “Charity is a proof.\n”);
printf( “Patience is illumination.\n” );
printf( “Every tahleela is a charity.\n” );

}

if(y==8)
if(x==95)
printf( “Every takbeera is a charity.\n” );
else {
printf( “Charity is a proof.\n” );
printf( “Patience is illumination.\n” );

}
printf( “Every tahleela is a charity.\n”);

it(y=28)1
if(x==5)
printf( “Every takbeera is a charity.\n”);
b
else {
printf( “Charity is a proof.\n”" );
printf( “Patience is illumination.\n );
printf( “Every tahleela is a charity.\n”);

}

/* Exercise 3.29 Solution */
#include<stdio.h>

int main()

{

int side;  /* side counter */
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int temp;  /* temporary integer */
int asterisk; /* asterisk counter */

printf( "Enter the square side: " ); /* get size of square */
scanf( "%d", &side );

temp = side;
/* loop through rows of square */
while ( side-->0) {
asterisk = temp;
/* loop through columns of square */
while ( asterisk-->0) {
printf( "*");

} /* end inner while */

putchar( \n');
} /* end outer while */

return 0; /* indicate successful termination */
} /* end main */

/* Exercise 3.30 Solution */
#include<stdio.h>

int main()

{
int side; /* side counter */
int rowPosition; /* row counter */
int size; /* length of side */

printf( "Enter the square side: " ); /* prompt for side length */
scanf( "%d", &side );

size = side; /* set size counter to length of side */
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/* loop side number of times */
while (side>0) {
rowPosition = size; /* set row counter to length of size */

/* loop rowPosition number of times */
while ( rowPosition >0 ) {

/* 1f side or row counter is 1 or size print an '*' */

if ( size ==side ) {
printf( "*");

} /* end if */

else if (side==1) {
printf( "*");

} /* end else if */

else if ( rowPosition == 1) {
printf( "*");

} /* end else if */

else if ( rowPosition == size ) {
printf( "*");

} /* end else if */

else { /* otherwise, print a space */
printf( " " );

} /* end else */

--rowPosition; /* decrement row counter */
} /* end inner while */

printf( "\n" ); /* new line for next row */
--side; /* decrement side counter */
} /* end outer while */

return 0; /* indicate successful termination */

} /* end main */

/* Exercise 3.31 Solution */
#include<stdio.h>

int main()

{
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int number;  /* input number */

int temp1; /* first temporary integer */
inttemp2;  /* second temporary integer */
int firstDigit; /* first digit of input */

int secondDigit; /* second digit of input */
int fourthDigit; /* fourth digit of input */

int fifthDigit; /* fifth digit of input */

printf( "Enter a five-digit number: " ); /* get number */
scanf( "%d", &number );

temp1 = number;

/* determine first digit by integer division by 10000 */
firstDigit = temp1 / 10000;
temp2 = temp1 % 10000;

/* determine second digit by integer division by 1000 */
secondDigit = temp2 / 1000;
templ = temp2 % 1000;

temp2 = templ % 100;

/* determine fourth digit by integer division by 10 */
fourthDigit = temp2 / 10;
temp1l = temp2 % 10;

fifthDigit = temp1;

/* if first and fifth digits are equal */
if ( firstDigit == fifthDigit ) {

/* if second and fourth digits are equal */
if ( secondDigit == fourthDigit ) {

/* number is a palindrome */

printf( "%d is a palindrome\n", number );
} /* end if */
else { /* number is not a palindrome */
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printf( "%d is not a palindrome\n", number );
} /* end else */

} /* end if */
else { /* number is not a palindrome */

printf( "%d is not a palindrome\n", number );
} /* end else */

return 0; /* indicate successful termination */

} /* end main */

Enter a five digit number: 18181
18181 is a palindrome

Enter a five digit number: 16738
16738 is not a palindrome

/* Exercise 3.32 Solution */
#include<stdio.h>

int main()

{
int binary; /* current value of binary number */
int number; /* input binary number */

int decimal = 0; /* current value of decimal number */
int highBit = 16; /* value of highest bit */
int factor = 10000; /* factor of 10 to pick off digits */

/* prompt for binary input */
printf( "Enter a binary number ( 5 digits maximum ): " );
scanf( "%d", &binary );

number = binary; /* save in number for final display */

/* loop 5 times using powers of 2 */
while ( highBit>=1) {
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/* update decimal value with decimal value corresponding
to current highest binary bit */
decimal += binary / factor * highBit;

/* reduce high bit by factor of 2, i.e.,
move one bit to the right */
highBit /= 2;

/* reduce binary number to eliminate current highest bit */
binary %= factor;

/* reduce factor by power of 10, i.e.,
move one bit to the right */
factor /= 10;
} /* end while */

/* display decimal value */
printf( "The decimal equivalent of %d is %d\n", number, decimal );

return 0; /* indicate successful termination */

} /* end main */

Enter a binary number ( 5 digits maximum ):: 10111
The decimal equivalent of 10111 is 23

Enter a binary number ( 5 digits maximum ):: 1101
The decimal equivalent of 1101 is 13

(Yr-v

/* Exercise 3.33 Solution */
#include<stdio.h>

int main()

{

long int count = 1; /* counter */

/* loop to 300,000,000 */
while( count <= 300000000 ) {
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if ( count % 100000000 ==0) {

printf( "Multiple is %d\n", count / 100000000 );

} /* end if */

++count; /* increment count */

} /* end while */

return 0; /* indicate successful termination */

} /* end main */

Multiple is 1
Multiple is 2
Multiple is 3

/* Exercise 3.34 Solution */
#include <stdio.h>

int main()

{

int count = 0; /* counter */

/* loop to 100 */
while( ++count <= 100 )

/* print a new line after every 10th asterisk */
count % 10 == 0 ? printf( "*\n" ) : printf( "*" );

return 0; /* indicate successful termination */

} /* end main */

(Ye-v

sk ok s sk s skeosk sk sk
o ok o ok ok skeosk ko ok
sk ok s sk s skeosk sk sk
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sk ok s sk s skeosk sk sk
o ok o ok ok skeosk ko ok
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skeskeosk skeoskeoske skeskeosk sk
skeske sk skeoskeoske skeskeosk sk
skeskeosk skeoskeosk skeskosk sk
skeske sk skeoskeoske skeskeosk sk
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/* Exercise 3.35 Solution */
#include <stdio.h>

int main()
{
int number; /* user input */
int numCopy; /* copy of number */
int factor = 10000; /* set factor to pick off digits */
int digit; /* individual digit of number */
int sevens = 0;  /* sevens counter */

printf( "Enter a 5-digit number: " ); /* get number from user */
scanf( "%d", &number );

numCopy = number;

/* loop through each of the 5 digits */
while ( factor >=1) {
digit = numCopy / factor; /* pick off next digit */

if (digit=="7) { /* if digit equals 7, increment sevens */
++sevens;
} /* end if */

numCopy %= factor;
factor /= 10;
} /* end while */

/* output number of sevens */
printf("The number %ld has %d seven(s) in it\n", number, sevens );

return 0; /* indicate successful termination */
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} /* end main */

Enter a 5- digit number: 17737
The number 17737 has 3 seven (s) in it

Enter a 5- digit number: 11727
The number 11727 has 2 seven (s) in it

/* Exercise 3.36 Solution */
#include <stdio.h>

int main()

{
int side = 8; /* side counter */
introw;  /* row counter */
int mod;  /* remainder */

/* loop 8 times */

while (side>=1) {
row = 8; /* reset row counter */
mod = side % 2;

/* loop 8 times */
while (row >=1) {

/* if odd row, begin with a space */

if (mod !=0) {
printf( " " );
mod = 0;

} /* end 1f */

printf( "*");
--TOW;
} /* end while */
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printf( "\n" ); /* go to next line */
--side;
} /* end while */

return 0; /* indicate successful termination */

} /* end main */

( largest integer IS guoo sue w5 j9loni wi lovtis geoll ! oS LBy (TY-Y

Logd 5T 5elomti Lo ((Gimio gl ) UL gracy B80! 4l o b, O (ST« €xCeeded )

ol (4 — byte system ) Slob dx,¥1 pliss b9 gl b guomall suall gy zgoms
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/* Exercise 3.37 Solution */

#include <stdio.h>

int main()

{

int multiple = 1; /* counter */

/* infinite loop */
while ( multiple >0) {

/* calculate the next power of two */
multiple *=2;
printf( "%d\n", multiple );

} /* end while */

return 0; /* indicate successful termination */

} /* end main */

16
32
64
128
256
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512

1024

2048

4096

8192
16384
32768
65536
131072
262144
524288
1048576
2097152
4194304
8388608
16777216
33554432
67108864
134217728
268435456
536870912
1073741824
-2147483648

/* Exercise 3.38 Solution */
#include<stdio.h>

int main()

{

float radius;  /* input radius */
float pi = 3.14159; /* value for pi */

printf( "Enter the radius: "); /* get radius value */
scanf( "%f", &radius );

/* compute and display diameter */
printf( "The diameter is %.2f\n", radius * 2 );
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/* compute and display circumference */
printf( "The circumference is %.2f\n", 2 * pi * radius );

/* compute and display area */
printf( "The area is %.2f\n", pi * radius * radius );

return 0; /* indicate successful termination */

} /* end main */

Enter the radius: 4.7

The diameter is 9.40
The Circumference is 29.53
The area i1s 69.40
(Fa-r
printf ("%d" ,1+x+y);
(€=

/* Exercise 3.40 Solution */
#include <stdio.h>

int main()

{
double a; /* first number */
double b; /* second number */
double c; /* third number */

/* input 3 numbers */
printf( "Enter three doubleing point numbers: " );
scanf( "%I{%If%If", &a, &b, &c);

if((a<b+c)&&(b<a+c)&&(c<a+b)){
printf( "The three numbers could be sides of a triangle\n" );
} /* end if */
else {
printf( "The three numbers probably");
printf( " are not the sides of a triangle\n" );
} /* end if */
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return 0; /* indicate successful termination */

} /* end main */

Enter three doubleing point numbers: 5.7 3.6 1.2
The three numbers probably are not the sides of a triangle

Enter three doubleing point numbers: 3.0 4.0 5.0
The three numbers could be sides of a triangle

/* Exercise 3.41 Solution */
#include <stdio.h>

int main()

{
int a; /* first number */
int b; /* second number */
int ¢; /* third number */

/* input three numbers */
printf( "Enter three integers: ");
scanf( "%d%d%d", &a, &b, &c );

/* use Pythagorean Theorem */
if((c*c==a*a+b*b)||(b*b==a*a+c*c||
(a*a==b*b+c*c)){
printf( "The three integers are the sides of");
printf( " a right triangle\n" );
} /* end if */
else {
printf( "The three integers are not the sides");
printf( " of a right triangle\n" );
} /* end else */

return 0; /* indicate successful termination */

} /* end main */
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Enter three integers: 3 4 5
The three integers are the sides of a right triangle

Enter three integers: 9 4 1
The three integers are not the sides of a right triangle

/* Exercise 3.42 Part A solution */
#include <stdio.h>

int main()
{
int first; /* first digit replacement */
int second; /* second digit replacement */
int third; /* third digit replacement */
int fourth; /* fourth digit replacement */
int digit; /* input number */
int templ; /* temporarily hold digit */
int temp2; /* temporarily hold digit */
int encryptedNumber; /* resulting encrypted number */

/* prompt for input */
printf( "Enter a four digit number to be encrypted: " );
scanf( "%d", &digit );

temp1 = digit;

/* retrieve each digit and replace with

(sum of digit and 7) mod 10 */
first = (temp1 / 1000 + 7 ) % 10;
temp2 = temp1 % 1000;

second = (temp2 /100 + 7 ) % 10;
templ = temp2 % 100;

third = (templ / 10+ 7 ) % 10;
temp2 = temp1 % 10;

fourth = (temp2 + 7 ) % 10;
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/* swap first and third */

temp1 = first;

first = third * 1000; /* multiply by 1000 for 1st digit component */
third = temp1 * 10; /* multiply by 10 for 3rd digit component */

/* swap second and fourth */

temp1 = second;

second = fourth * 100; /* multiply by 100 for 2nd digit component
*/

fourth = temp1 * 1;

/* add components to obtain encrypted number */
encryptedNumber = first + second + third + fourth,;

/* display encrypted number */
printf( "Encrypted number is %d\n", encryptedNumber );

return 0; /* indicate successful termination */

} /* end main */

Enter a four digit number to be encrypted: 5678
Encrypted number is 4523

/* Exercise 3. 42 Part B Solution */
#include <stdio.h>

int main()

{
int first;  /* first decrypted digit */
int second; /* second decrypted digit */
int third;  /* third decrypted digit */
int fourth; /* fourth decrypted digit */
int decrypted; /* decrypted number */
int templ; /* temporarily hold digit */
int temp2;  /* temporarily hold digit */
int encryptedNumber; /* input number */

/* prompt for input */
printf( "Enter a four digit encrypted number: " );
scanf( "%d", &encryptedNumber );
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templ = encryptedNumber;

/* retrieve each digit and decrypt by
(sum of digit and 3) mod 10 */

first = ( temp1 / 1000 );

temp2 = temp1 % 1000;

second = (temp2 / 100 );
temp1l = temp2 % 100;

third = (temp1 / 10 );
temp2 = templ % 10;

fourth = temp?2;

templ = ( first+3) % 10;
first = ( third + 3 ) % 10;
third = temp1;

templ = ( second + 3 ) % 10;
second = ( fourth +3) % 10;
fourth = temp1;

/* add components to obtain decrypted number */
decrypted = ( first * 1000 ) + ( second * 100 ) +
(third * 10 ) + fourth;

/* display decrypted number */
printf( "Decrypted number is %d\n", decrypted );

return 0; /* indicate successful termination */

} /* end main */

Enter a four digit encrypted number: 4523
Decrypted number is 5678

/* Exercise 3.43 Part A Solution */
#include <stdio.h>

int main()
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int n; /* current multiplication factor */
int number = -1; /* input number */
unsigned factorial = 1; /* resulting factorial */

/* loop until valid input */

do {
printf( "Enter a nonnegative integer: " );
scanf( "%d", &number );

} while ( number < 0); /* end do...while */

n = number;

/* compute factorial */
while(n>=0) {

if(n==0) {
factorial *=1;
} /* end if */
else {
factorial *= n;
} /* end else */

__n;
} /* end while */

/* display factorial */
printf( "%d! is %u\n", number, factorial );

return 0; /* indicate successful termination */

} /* end main */

Enter a nonnegative integer: 5
5!'is 120
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Enter a nonnegative integer: 9
9!'is 362880

Enter a nonnegative integer: -8
Enter a nonnegative integer: 0
0lis 1

/* Exercise 3.43 Part B Solution */
#include <stdio.h>

int main()

{
intn=0; /* loop counter for accuracy */
int fact=1;  /* current n factorial */

int accuracy = 10; /* degree of accuracy */
double e=0; /* current estimated value of e */

/* loop until degree of accuracy */
while( n <= accuracy ) {

if(n==0) {
fact *=1;
} /* end if */
else {
fact *=n;
} /* end else */

e += 1.0/ fact;
++n;
} /* end while */

printf( "e is %f\n", e ); /* display estimated value */
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return 0; /* indicate successful termination */

} /* end main */

eis 2.718282

/* Exercise 3.43 Part C Solution */
#include <stdio.h>

int main()
{
int n=0; /* counter */
int accuracy = 15; /* degree of accuracy */
intx =3; /* exponent */
int times = 0;  /* counter */
int count; /* copy of n */

double e =1.0; /* e raised to the x power */
double exp = 0.0; /* x raised to the n power */
double fact = 1.0; /* n factorial */

/* loop while less than degree of accuracy */
while( n <= accuracy ) {
count = n;

/* update n! */
if(n==0){
fact *=1.0;
} /* end if */
else {
fact *=n;
} /* end else */

while ( times < count ) {

/* calculate x raised to the n power */
if (times ==0) {
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exp = 1.0;
exp *=x;
} /* end if */
else {
exp *=x;
} /* end else */

++times;
} /* end while */

e += exp / fact; /* update e raised to the x power */
++n;

2

} /* end while */

/* display result */
printf( "e raised to the %d power is %f\n", x, e );

return 0; /* indicate successful termination */

} /* end main */

e raised to the 3 power is 20.085534

/* Exercise 3.44 Solution */
#include <stdio.h>

int main( void )

{

int value; /* current value */
int count = 0; /* number of values */
int total = 0; /* sum of integers */

/* display prompt */

printf( "Enter an integer ( 9999 to end ): " );
scanf( "%d", &value );
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/* loop while sentinel value not read from user */
while ( value !=9999 ) {

total += value; /* update total */

++count;

/* get next value */
printf( "Enter next integer ( 9999 to end ): " );
scanf( "%d", &value );

} /* end while */

/* show average if more than 0 values entered */
if (count 1=0) {
printf( "\nThe average is: %.2f\n", ( double ) total / count );
} /* end if */
else {
printf( "\nNo values were entered.\n" );
} /* end else */

return 0; /* indicate successful termination */

} /* end main */

Enter an integer ( 9999 to end ): 1
Enter next integer ( 9999 to end ): 2
Enter next integer ( 9999 to end ): 3
Enter next integer ( 9999 to end ): 4
Enter next integer ( 9999 to end ): 5
Enter next integer ( 9999 to end ): 6
Enter next integer ( 9999 to end ): 9999
The average is: 3.50
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sum = 0;
for ( count = 1; count <= 99; count +=2)
sum += count;
(@

for (x =1; x <=20; x++) {
printf( "%d" , x);
if(x%5==0)
printf( "\n");
else
printf("\t" );
}

for (x =1; x <= 20; x++)
if(Xx%5==0)
printf( "%d\n" , x);
else
printf("%d\t" , X );
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for(y=1;y!'=10; y++)
printf( "%An", (float)y/10);
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for (x =1; x <=100; x++)
printf( “%d\n”, X);
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switch (value % 2) {
case 0:
printf( “Even integer\n” );
break;

case 1:
printf( “Odd integer\n”);

AT Ol sl ¥ plusucwld ( 8,1 S Woudd dedle Aadi (53 sus posti! : ! (&
Cigu> B 85Ls Cumuiy Lo (( IMPrECISiON ) a8s puse 4Ly o WL Zosla!
.(infinite loops ) ey sx

.for 85;:&1::::5&'.5#[9%' L el

. ((decrementing ) aaslic Cag ( INCrEMENtiNg ) susl o 39,01 & lasul (o

!
for (x=999; x>=1;x-=2)
printf( “%d\n”, x);
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for (x = 100; x <= 150; x++ ) /* ; removed */
total += x;
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for(i=1;i<=7;i++)
printf( “%d ”, i );
(<
for(1=3;1<=23;i+=5)
printf( “%d ”, i);
(¢
for (i=20;i>=-10;i-=6)
printf( “%d ”, i );
(o
for (1=19;i<=51;i+=8)
printf( “%d “, i);
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Enter integers in the range 1-20: 3 4
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/* Exercise 4.8 Solution */
#include <stdio.h>

int main( void )

{

int sum = 0; /* current sum */

int number; /* number of values */
int value; /* current value */
inti; [* counter */

[* display prompt */
printf( "Enter the number of values™"
" to be processed: " );
scanf( "%d", &number ); /* input number of values */

/* loop number times */

for (i=1;i<=number;i++){
printf( "Enter a value: ");
scanf( "%d", &value );
sum += value; /* add to sum */

} /* end for */

[* display sum */
printf( "Sum of the %d values is %d\n", number, sum );

return O; /* indicate successful termination */

} /* end main */

Enter the number of values to be processed: 5
Enter a value: 10

Enter a value: 15

Enter a value: 20

Enter a value: 25

Enter a value: 30

Sum of the 5 values is 100




/* Exercise 4.9 Solution */
#include <stdio.h>

int main( void )

{

int number; /* number of integers */
int value; /* value input by user */
int smallest; /* smallest number */
int i; /* counter */

[* prompt user for number of integers */
printf( "Enter the number of integers to be processed: " );
scanf( "%d", &number );

[* prompt user for an integer */
printf( "Enter an integer: " );
scanf( "%d", &smallest);

/* loop until user has entered all integers */

for (1 =2;1<=number; i++) {
printf( "Enter next integer: " ); /* get next integer */
scanf( "%d", &value );

/* if value is smaller than smallest */
if (value < smallest) {
smallest = value;
}/*endif */
} /I* end for */
printf( "\nThe smallest integer is: %d\n", smallest );

return O; /* indicate successful termination */

} /* end main */

Enter the number of integers to be processed: 5
Enter an integer: 372

Enter next integer: 920

Enter next integer: 73




Enter next integer: 8
Enter next integer: 3433

The smallest integer is: 8
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/* Exercise 4.10 Solution */
#include <stdio.h>

int main( void )

{
int i; /* counter */
int sum = 0; /* current sum of integers */

/* loop through even integers up to 30 */
for(i=2;i<=30;i+=2){

sum +=1; /* add i to sum */
} /I* end for */

printf( "Sum of the even integers from 2 to 30 is: %d\n", sum);
return O; /* indicate successful termination */

} /* end main */

Sum of the even integers from 2 to 30 is: 240
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/* Exercise 4.11 Solution */
#include <stdio.h>

int main( void )
{
long i; /* counter */
long product = 1; /* current product */

/* loop through odd integers up to 15 */
for(i=3;i<=15;i+=2){

product *= i; /* update product */
} /* end for */

printf( "Product of the odd integers from 1 to 15 is: %ld\n", product );




return O; /* indicate successful termination */

} /* end main */

Product of the odd integers from 1 to 15 is: 2027025
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/* Exercise 4.12 Solution */
#include <stdio.h>

int main( void )
{
int i; /* outer counter */
int j; /* inner counter */
int factorial; /* current factorial value */
printf( "X\tFactorial of X\n"); /* display table headers */
/* compute the factorial for 1 to 5 */
for(i=1;i<=5;i++){
factorial = 1;
[* calculate factorial of current number */
for(j=1j<=ij++){
factorial *= j;
} /* end inner for */

printf( "%d\t%d\n", i, factorial );
} /* end outer for */

return O; /* indicate successful termination */

} /* end main */

X Factorial of X
1 1

2 2

3 6

4 24

5 120




/* Exercise 4.13 Solution */
#include <stdio.h>
#include <math.h>

int main( void )
{
int year; /* year counter */
int rate; /* usury/interest rate */
double amount; /* amount on deposit */
double principal = 1000.0; /* starting principal */

/* loop through usury/interest rates 5% to 10% */
for ( rate = 5; rate <= 10; rate++ ) {

[* display table headers */
printf( "Usury/Interest Rate: %f\n", rate / 100.0 );
printf( " %s%21s\n", "Year"," Amount on deposit™ );

[* calculate amount on deposit for each of ten years */
for (year = 1; year <= 10; year++) {

/* calculate new amount for specified year */
amount = principal * pow( 1 + ( rate / 100.0 ), year);

/* output one table row */
printf( "%4d%21.2f\n", year, amount );
} /* end for */

printf( "\n™);
} /I* end for */

return O; /* indicate successful termination */
} /* end main */

Usury/Interest Rate: 0.050000
Year Amount on deposit

1 1050.00
2 1102.50
3 1157.63
4 1215.51
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1276.28
1340.10
1407.10
1477.46
1551.33
1628.89
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Usury/Interest Rate: 0.080000
Year Amount on deposit
1080.00
1166.40
1259.71
1360.49
1469.33
1586.87
1713.82
1850.93
1999.00
2158.92
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Usury/Interest Rate: 0.100000
Year Amount on deposit
1100.00
1210.00
1331.00
1464.10
1610.51
1771.56
1948.72
2143.59
2357.95
2593.74
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/* Exercise 4.14 Solution */
#include <stdio.h>

int main( void )

{
int row; /* row counter */
int col; /* column counter */
int space; /* spaces counter */



[* Pattern A, loop 10 times for rows */
for (row =1; row <= 10; row++ ) {

[* print row asterisks */

for ( col = 1; col <=row; col++) {
printf( "*");

} /I* end for */

printf( "\n™);
} /* end for */

printf( "\n™);

/* Pattern B, loop 10 times for rows
row counts down to correspond to number of asterisks */
for (row = 10; row >=1; row-- ) {

[* print row asterisks */

for ( col = 1; col <=row; col++) {
printf( "*");

} /I* end for */

printf( "\n™);
} /* end for */

printf("\n™);

[* Pattern C, loop 10 times for rows
row counts down to correspond to number of asterisks */
for (row = 10; row >= 1; row--) {

/* print (10 - row) number of preceding spaces */

for ('space = 1; space <= 10 - row; space++ ) {
printf(" " );

} /I* end for */

[* print row asterisks */
for ( col = 1; col <= row; col++) {
printf( "*");

} /I* end for */
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printf( "\n™);
} /* end for */

printf( "\n");

[* Pattern D, loop 10 times for rows */
for (row =1; row <= 10; row++) {

/[* print (10 - row) number of preceding spaces */

for ( space = 1; space <= 10 - row; space++ ) {
printf( " ™);

} /* end for */

/[* print row asterisks */

for ( col = 1; col <=row; col++) {
printf( "*");

} /* end for */

printf( "\n™);
} /* end for */

printf( "\n™);
return O; /* indicate successful termination */
} /* end main */
[* Exercise 4.15 Solution */
#include <stdio.h>
int main( void )

{

int i; /* outer counter */
int j; /* inner counter */
int number; /* current number */

printf( "Enter 5 numbers between 1 and 30: " );

/* loop 5 times */
for(i=1;i<=5;i++){
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scanf( "%d", &number );
[* print asterisks corresponding to current input */
for (j=1;j <= number; j++) {
printf( "*");
} /* end for */

printf( "\n™);
} /* end for */

return O; /* indicate successful termination */

} /* end main */

Enter 5 numbers between 1 and 30: 28 513 24 7
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/* Exercise 4.16 Solution */
#include <stdio.h>

int main( void )

{
int product; /* current product number */
int quantity; /* quantity of current product sold */
double total = 0.0; /* current total retail value */

[* prompt for input */

printf( "Enter pairs of item numbers and quantities.\n");
printf( "Enter -1 for the item number to end input.\n" );
scanf( "%d", &product );

/* loop while sentinel value not read from user */
while (product I=-1) {
scanf( "%d", &quantity );

(11—t

/* determine product number and corresponding retail price */




switch ( product ) {

case 1:
total += quantity * 2.98; /* update total */
break;

case 2:
total += quantity * 4.50; /* update total */
break;

case 3:
total += quantity * 9.98; /* update total */
break;

case 4:
total += quantity * 4.49; /* update total */
break;

case 5:
total += quantity * 6.87; /* update total */
break;

default:
printf( "Invalid product code: %d\n", product );
printf( " Quantity: %d\n", quantity );
} /I* end switch */

scanf( "%d", &product ); /* get next input */
} /* end while */

/* display total retail value */
printf( "The total retail value was: %.2f\n", total );

return O; /* indicate successful termination */

} /* end main */

Enter pairs of item numbers and quantities.
Enter -1 for the item number to end input.
11

21




31

41

51

61

Invalid product code: 6
Quantity: 1

11

-1

The total retail value was: 31.80

/* Exercise 4.17 Solution */
#include <stdio.h>

int main( void )

{

int counter = 1; /* initialize counter */
/* leave first statement empty */
for (; counter <= 10; counter++ ) {
printf( "%d\n", counter);
} /I* end for */
return O; /* indicate successful termination */

} /* end main */
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/* Exercise 4.18 Solution */
#include <stdio.h>

int main( void )

{

int grade; /* current grade */

int aCount = O; /* total a grades */

int bCount = 0; /* total b grades */

int cCount = O; /* total ¢ grades */

int dCount = 0; /* total d grades */

int fCount = 0; /* total f grades */

double averageGrade; /* average grade for class */

/* prompt user for grades */
printf( "Enter the letter grades.\n");
printf( "Enter the EOF character to end input.\n");

/* loop while not end of file */
while ( ( grade = getchar() ) 1= EOF ) {

/* determine which grade was input */
switch (grade ) {

case 'A'. /* grade was uppercase A */

case 'a": /* grade was lowercase a */
++aCount; /* update grade A counter */
break; /* exit switch */

case 'B": /* grade was uppercase B */

case 'b": /* grade was lowercase b */
++bCount; /* update grade B counter */
break; /* exit switch */

case 'C'": /* grade was uppercase C */

case 'c": /* grade was lowercase ¢ */
++cCount; /* update grade C counter */
break; /* exit switch */

case 'D": /* grade was uppercase C */
case 'd": /* grade was lowercase ¢ */
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++dCount; /* update grade C counter */
break; /* exit switch */

case 'F'": /* grade was uppercase C */

case 'f": /* grade was lowercase ¢ */
++fCount; /* update grade C counter */
break; /* exit switch */

case \n": /* ignore newlines, */

case '\t': /* tabs, */

case '": /* and spaces in input */
break; /* exit switch */

default: /* catch all other characters */
printf( "Incorrect letter grade entered." );
printf( " Enter a new grade.\n");
break; /* optional, will exit switch anyway */
} /I* end switch */

} /* end while */

/* output totals for each grade */

printf( "\nThe totals for each letter grade are:\n" );
printf( "A: %d\n", aCount );

printf( "B: %d\n", bCount );

printf( "C: %d\n", cCount );

printf( "D: %d\n", dCount );

printf( "F: %d\n", fCount );

/* calculate average grade */

averageGrade =
(4 *aCount + 3* bCount + 2 * cCount + dCount ) /
(aCount + bCount + cCount + dCount + fCount );

/* output appropriate message for average grade */
if (averageGrade >3.4) {
printf( "Average grade is A\n");
}Fendif */
else if (averageGrade >2.4) {
printf( "Average grade is B\n");
} /* end else if */
else if (averageGrade >1.4) {



printf( "Average grade is C\n");
} /* end else if */
else if (averageGrade > 0.4) {
printf( "Average grade is D\n");
} /* end else if */
else {
printf( "Average grade is F\n");
} /* end else */

return O; /* indicate successful termination */

} /* end main */

Enter the letter grades.

Enter the EOF character to end input.
ABBBCDF

cccbbbcCB

BAABCCC

4

The totals for each letter grade are:
A:
B
C
D
F

e

3
16
8
14

1

Average grade is C
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/* Exercise 4.20 Solution */
#include<stdio.h>

int main( void )

{

long double pi = 0.0; /* approximated value for pi */

1
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long double num = 4.0; /* numerator */

long double denom = 1.0; /* denominator of current term */
long int loop; /* loop counter */

long int accuracy; /* number of terms */

accuracy = 400000; /* set decimal accuracy */

[* display table headers */
printf( "Accuracy set at: %ld\n", accuracy );
printf( "term\t\t pi\n™);

/* loop through each term */
for (loop = 1; loop <= accuracy; loop++) {

/* if odd-numbered term, add current term */

if (loop% 21=0){
pi += num / denom;

}/*end if */

else { /* if even-numbered term, subtract current term */
pi -= num / denom;

} /* end else */

[* display number of terms and approximated
value for pi with 8 digits of precision */
printf( "%ld\t\t%Lfn", loop, pi );
denom += 2.0; /* update denominator */
} /I* end for */

return O; /* indicate successful termination */

} /* end main */

Accuracy set at: 400000
term pi

1 4.000000
2 2.666667
3 3.466667
4 2.895238
5 3.339683




6 2.976046
995 3.142598
996 3.140589
997 3.142596
998 3.140591
999 3.142594
399998 3.141590
399999 3.141595
400000 3.141590
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/* Exercise 4.21 Solution */
#include<stdio.h>

int main( void )

{

int count = 0; /* number of triples found */

long int sidel; /* sidel value counter */

long int side2; /* side2 value counter */

long int hypotenuse; /* hypotenuse value counter */
long int hyptSquared; /* hypotenuse squared */
long int sidesSquared; /* sum of squares of sides */

/* sidel values range from 1 to 500 */
for (sidel = 1; sidel <= 500; sidel++) {

/* side2 values range from 1 to 500 */
for ('side2 = 1; side2 <= 500; side2++) {

/* hypotenuse values range from 1 to 500 */
for ( hypotenuse = 1; hypotenuse <= 500; hypotenuse++) {

/* calculate square of hypotenuse value */
hyptSquared = hypotenuse * hypotenuse;

/* calculate sum of squares of sides */
sidesSquared = sidel * sidel + side2 * side2;




/* if hypotenuse squared = sidel squared + side2 squared,
Pythagorean triple */

if (hyptSquared == sidesSquared ) {
[* display triple */
printf( "%lId %ld %ld\n", sidel, side2, hypotenuse );
++count; /* update count */

} /> end if */

} /I* end for */
} /I* end for */
} /I* end for */

/* display total number of triples found */
printf( "A total of %d triples were found.\n", count );

return O; /* indicate successful termination */

} /* end main */

345
435
51213
6810
72425
8610

476 93 485
480 31 481
480 88 488
480 108 492
480 140 500
483 44 485
A total of 772 triples were found.

(YY-¢

£Y



/* Exercise 4.22 Solution */
#include<stdio.h>

int main( void )

{
int payCode; /* current employee's pay code */
int managers = 0; /* total number of managers */
int hWorkers = 0; /* total number of hourly workers */
int cWorkers = 0; /* total number of commission workers */
int pWorkers = 0; /* total number of pieceworkers */
int pieces; /* current pieceworker's number of pieces */
double mSalary; /* manager's salary */
double hSalary; /* hourly worker's salary */
double cSalary; /* commission worker's salary */
double pSalary; /* pieceworker's salary */
double hours; /* total hours worked */
double otPay; /* overtime pay */
double otHours; /* overtime hours */
double pay; /* current employee's weekly pay */

[* prompt for first employee input */
printf( "Enter paycode ( -1 to end): " );
scanf( "%d", &payCode );

/* loop while sentinel value not read from user */
while ( payCode '=-1) {

[* switch to appropriate computation according to pay code */
switch ( payCode ) {

/* pay code 1 corresponds to manager */
case 1:

[*prompt for weekly salary */
printf( "Manager selected.\n");
printf( "Enter weekly salary: " );
scanf( "%lIf", &mSalary );

/* manager's pay is weekly salary */
printf( "The manager's pay is $%.2f\n", mSalary );

++managers; /* update total number of managers */



break; /* exit switch */

/* pay code 2 corresponds to hourly worker */
case 2:

[* prompt for hourly salary */

printf( "Hourly worker selected.\n");
printf( "Enter the hourly salary: " );
scanf( "%lIf", &hSalary );

[* prompt for number of hours worked */
printf( "Enter the total hours worked: " );
scanf( "%lIf", &hours );

[* pay fixed for up to 40 hours, 1.5 for hours over 40 */
if (hours >40.0) {

/* calculate OT hours and total pay */
otHours = hours - 40.0;
otPay = hSalary * 1.5 * otHours + hSalary * 40.0;

printf( "Worker has worked %.1f overtime hours.\n", otHours );
printf( "Workers pay is $%.2f\n", otPay );
} > endif */
else { /* no overtime */
pay = hSalary * hours;
printf( "Worker's pay is $%.2f\n", pay );
} /* end else */

++hWorkers; /* update total number of hourly workers */
break; /* exit switch */

[* pay code 3 corresponds to commission worker */
case 3:

[* prompt for gross weekly sales */

printf( "Commission worker selected.\n" );
printf( "Enter gross weekly sales: " );
scanf( "%lf", &cSalary );

I* pay $250 plus 5.7% of gross weekly sales */
pay = 250.0 + 0.057 * cSalary;



printf( "Commission Worker's pay is $%.2f\n", pay );

++cWorkers; /* update total number of commission workers */
break; /* exit switch */

/* pay code 4 corresponds to pieceworker */
case 4:

* prompt for number of pieces */
printf( "Piece worker selected.\nEnter number of pieces: " );
scanf( "%d", &pieces );

[* prompt for wage per piece */
printf( "Enter wage per piece: ");
scanf( "%lIf", &pSalary );

pay = pieces * pSalary; /* compute pay */
printf( "Piece Worker's pay is $%.2f\n", pay );

++pWorkers; /* update total number of pieceworkers */
break; /* exit switch */

[* default case */

default :
printf( "Invalid pay code.\n");
break;

} /I* end switch */

/* prompt for next employee input */
printf( "\nEnter paycode (-1toend):");
scanf( "%d", &payCode );

} /* end while */

/* display total counts for each type of employee */

printf( "\n™);

printf( "Total number of managers paid : %d\n", managers );

printf( "Total number of hourly workers paid : %d\n", hWorkers );
printf( "Total number of commission workers paid: %d\n", cWorkers );
printf( "Total number of piece workers paid : %d\n", pWorkers );

return O; /* indicate successful termination */



} /* end main */

Enter paycode (-1 to end): 4
Piece worker selected.

Enter number of pieces: 200
Enter wage per piece: 20

Piece Worker's pay is $4000.00

Enter paycode (-1toend): -1

Total number of managers paid : 0

Total number of hourly workers paid : 0
Total number of commission workers paid: 0
Total number of piece workers paid : 1

Enter paycode (-1 to end): 1
Manager selected.

Enter weekly salary: 2500

The manager's pay is $2500.00

Enter paycode (-1 toend): 2

Hourly worker selected.

Enter the hourly salary: 10.50

Enter the total hours worked: 75

Worker has worked 35.0 overtime hours.
Workers pay is $971.25

Enter paycode (-1toend): 3
Commission worker selected.

Enter gross weekly sales: 9000
Commission Worker's pay is $763.00

Enter paycode (-1toend): 4
Piece worker selected.

Enter number of pieces: 200
Enter wage per piece: 20

Piece Worker's pay is $4000.00

Enter paycode (-1toend): -1

Total number of managers paid : 1
Total number of hourly workers paid : 1
Total number of commission workers paid: 1




Total number of piece workers paid : 1

/* Exercise 4.23 Solution */
#include <stdio.h>

int main( void )

{

int line; /* line counter */
int space; /* space counter */
int asterisk; /* asterisk counter */

/* top half */
for (line=1;line<=9; line+=2) {

/* print preceding spaces */

for (space = (9 - line) / 2; space > 0; space-- ) {
printf("");

} /I* end for */

/* print asterisks */

for (asterisk = 1; asterisk <= line; asterisk++) {
printf( "*");

} /I* end for */

printf("\n™);

} /* end for */

/[* bottom half */
for (line=7;line>=0; line-=2){

/* print preceding spaces */

for (space = (9 - line) / 2; space > 0; space-- ) {
printf("");

} /I* end for */

[* print asterisks */

for ((asterisk = 1; asterisk <= line; asterisk++) {
printf( "*");

} /I* end for */

printf("\n™);
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} /* end for */
return O; /* indicate successful termination */

} /* end main */
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[* Exercise 4.24 Solution */
#include<stdio.h>

int main( void )
{
int line; /* line counter */
int space; /* space counter */
int asterisk; /* asterisk counter */
int size; /* number of rows in diamond */

[* prompt for diamond size */
printf( "Enter an odd number for the diamond size ( 1-19 ):\n");
scanf( "%d", &size );

/* top half */
for (line = 1; line <=size - 2; line +=2) {

/* print preceding spaces */

for ('space = ('size - line ) / 2; space > 0; space--) {
printf("");

} /I* end for */

/* print asterisks */

for (asterisk = 1; asterisk <= line; asterisk++) {
printf( "*");

} /* end for */

printf( "\n™);
} /* end for */

/[* bottom half */
for ('line = size; line >=0; line -=2) {

/* print preceding spaces */
for ('space = ('size - line ) / 2; space > 0; space--) {
printf("");



} /* end for */

/[* print asterisks */

for (asterisk = 1; asterisk <= line; asterisk++ ) {
printf( "*");

} /I* end for */

printf( "\n™);
} /* end for */

return O; /* indicate successful termination */

} /* end main */

Enter an odd number for the diamond size ( 1-19 ):
13
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/* Exercise 4.27.a Solution */
#include <stdio.h>

int main( void )
{
int X; /* loop counter */
int breakOut = 1; /* breakout condition */

/* test for breakout condition */
for (x =1; x <= 10 && breakOut ==1; x++) {

/* break out of loop after x =4 */
if(x==4){
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breakOut = -1;
}/*end if */

printf( "%d ", X );
} /I* end for */

printf( "\nBroke out of loop at x = %d\n", X );

return O; /* indicate successful termination */

} /* end main */

1234
Broke out of loop atx =5

/* Exercise 4.40 Solution */
#include <stdio.h>

int main( void )
{

int X; /* loop counter */

/* loop 10 times */
for (x=1; x<=10; x++) {

[* if x == 5, skip to next interation */
if(x==5){
++X;

}/*<endif*/

printf( "%d ", x);
} /I* end for */

printf( "\nUsed ++x to skip printing the value 5\n" );

return O; /* indicate successful termination */

} /* end main */

1234678910
Used ++x to skip printing the value 5
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/* Exercise5.2 */

/* Testing the math library functions */
#include <stdio.h>

#include <math.h>

/* function main begins program execution */

int main()

{
/* calculates and outputs the square root */
printf( "sqrt(%.1f) = %.1f\n", 900.0, sqrt( 900.0) );
printf( "sqrt(%.1f) = %.1f\n", 9.0, sqrt( 9.0 ) );

[* calculates and outputs the exponential function e to the x */
printf( "exp(%.1f) = %f\n", 1.0, exp(1.0));
printf( "exp(%.1f) = %f\n", 2.0, exp(2.0) );

[* calculates and outputs the logorithm (base e) */
printf( "log(%f) = %.1f\n", 2.718282, log( 2.718282) );
printf( "log(%f) = %.1f\n", 7.389056, log( 7.389056 ) );
[* calculates and outputs the logorithm (base 10) */
printf( "log10(%.1f) = %.1A\n", 1.0, log10( 1.0) );
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printf( "log10(%.1f) = %.1A\n", 10.0, log10( 10.0) );
printf( "log10(%.1f) = %.1f\n", 100.0, log10( 100.0) );

/* calculates and outputs the absolute value */
printf( "fabs(%.1f) = %.1A\n", 13.5, fabs( 13.5) );
printf( “fabs(%.1f) = %.1f\n", 0.0, fabs( 0.0));
printf( "fabs(%.1f) = %.1f\n", -13.5, fabs(-13.5) );

[* calculates and outputs ceil( x ) */
printf( "ceil(%.1f) = %.1f\n", 9.2, ceil(9.2));
printf( "ceil(%.1f) = %.1f\n", -9.8, ceil(-9.8) );

/* calculates and outputs floor( x ) */
printf( "floor(%.1f) = %.1f\n", 9.2, floor(9.2) );
printf( "floor(%.1f) = %.1f\n", -9.8, floor(-9.8) );

/* calculates and outputs pow( X, y ) */
printf( "pow(%.1f, %.1f) = %.1f\n", 2.0, 7.0, pow( 2.0, 7.0) );
printf( "pow(%.1f, %.1f) = %.1f\n", 9.0, 0.5, pow( 9.0, 0.5) );
[* calculates and outputs fmod( x, y ) */
printf( "fmod(%.3f/%.3f) = %.3f\n", 13.675, 2.333,

fmod( 13.675, 2.333) );

[* calculates and outputs sin( x ) */
printf( "sin(%.1f) = %.1f\n", 0.0, sin( 0.0) );

[* calculates and outputs cos( x ) */
printf( "cos(%.1f) = %.1f\n", 0.0, cos( 0.0) );

/* calculates and outputs tan( x ) */
printf( "tan(%.1f) = %.1f\n", 0.0, tan( 0.0 ) );

return O; /* indicates successful termination */

} /* end main */

sgrt (900.0) = 30.0
sgrt (9.0) = 3.0
exp(1.0) = 2.718282
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exp(2.0) = 7.389056
log(2.718282) = 1.0
log(7.389056) = 2.0
log10(1.0) = 0.0
log10(10.0) = 1.0
log10(100.0) = 2.0
fabs(13.5) = 13.5
fabs(0.0) = 0.0
fabs(-13.5) = 13.5
ceil(9.2) =10.0
ceil(-9.8) =-9.0
floor(9.2) =9.0
floor(-9.8) =-10.0
pow(2.0, 7.0) = 128.0
pow(9.0, 0.5) = 3.0
fmod(13.675/2.333) = 2.010
sin(0.0) = 0.0
c0s(0.0) =1.0
tan(0.0) = 0.0

double hypotenuse( double sidel, double side2 )
int smallest( int x, inty, intz)

void instructions( void )

float intToFloat( int number )

double hypotenuse( double sidel, double side2 );
int smallest( int x, inty, intz);

void instructions( void );

float intToFloat( int number );

register int count = 0;

static float lastVal;

static int number;
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/* Exercise 5.8 Solution */
#include <stdio.h>
#include <math.h>

void calculateFloor( void ); /* function prototype */
int main()
{ |

calculateFloor(); /* call function calculateFloor */

return O; /* indicate successful termination */

} /* end main */
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[* calculateFloor rounds 5 inputs */
void calculateFloor( void )
{
double x; /* current input */
double y; /* current input rounded */
int loop; /* loop counter */

/* loop for 5 inputs */

for (loop = 1; loop <= 5; loop++) {
printf( "Enter a floating point value: " );
scanf( "%If", &x);

/*y holds rounded input */

y =floor(x +.5);

printf( "%f rounded is %.1f\n\n", X, y );
} /* end for */

} /* end function calculateFloor */

Enter a floating point value: 1.5
1.500000 rounded is 2.0

Enter a floating point value: 5.55
5.550000 rounded is 6.0

Enter a floating point value: 73.2341231432
73.234123 rounded is 73.0

Enter a floating point value: 9.0
9.000000 rounded is 9.0

Enter a floating point value: 4
4.000000 rounded is 4.0

/* Exercise 5.9 Solution */
#include <stdio.h>
#include <math.h>
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double roundTolnteger( double n); /* function prototype */
double roundToTenths( double n'); /* function prototype */
double roundToHundredths( double n ); /* function prototype */
double roundToThousandths( double n); /* function prototype */

int main()

{
int i; /* loop counter */
int count; /* number of values to process */
double number; /* current input */

printf( "How many numbers do you want to process? "' );
scanf( "%d", &count );

/* loop for inputs */

for (1=0;i<count;i++){
printf( "Enter number: ™ );
scanf( "%lIf", &number );

/* display number rounded to nearest integer */
printf( "%f rounded to an integer is %f\n",
number, roundTolnteger( number ) );

[* display number rounded to nearest tenth */
printf( "%f rounded to the nearest tenth is %f\n",
number, roundToTenths( number) );

[* display number rounded to nearest hundredth */
printf( "%f rounded to the nearest hundredth is %f\n",
number, roundToHundredths( number ) );
[* display number rounded to nearest thousandth */
printf( "%f rounded to the nearest thousandth is %f\n\n",
number, roundToThousandths( number ) );
} /I* end for */
return O; /* indicate successful termination */

} /* end main */
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/* roundTolnteger rounds n to nearest integer */
double roundTolnteger( double n)

return floor(n +.5);
} /I* end function roundTolnteger */

/* roundToTenths rounds n to nearest tenth */
double roundToTenths( double n')

{
return floor(n*10+.5)/ 10;

} /* end function roundToTenths */

/* roundToHundredths rounds n to nearest hundredth */
double roundToHundredths( double n')

{
return floor(n* 100 +.5) / 100;

} /* end function roundToHundredths */

/* roundToThousandths rounds n to nearest thousandth */
double roundToThousandths( double n')

{
return floor( n * 1000 + .5) / 1000;

} /* end function roundToThousandths */

How many numbers do you want to process? 1

Enter number: 8.54739

8.547390 rounded to an integer is 9.000000

8.547390 rounded to the nearest tenth is 8.500000
8.547390 rounded to the nearest hundredth is 8.550000
8.547390 rounded to the nearest thousandth is 8.547000

n=1+rand() % 2; (i
n =1+ rand() % 100; (@
n =rand() % 10; (€
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n =1000 + rand() % 113; (s

n=-1+rand() % 3; [N
n =-3 +rand() % 15; (5
printf( “%d\n”, 2 * (1 +rand() % 5)); i --o
printf( “%d\n”, 1+2* (1 +rand() %5)); (o
pritnf( “%d\n”, 6 + 4 * (rand() % 5) ); ta
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/* Exercise 5.12 Solution */

#include <stdio.h>
#include <math.h>

double hypotenuse( double s1, double s2 ); /* function prototype */

int main()

{
int i; /* loop counter */
double sidel; /* value for first side */
double side2; /* value for second side */

/* loop 3 times */

for(i=1;i<=3;i++){
printf( "Enter the sides of the triangle: " );
scanf( "%If%If", &sidel, &side2 );

/* calculate and display hypotenuse value */
printf( "Hypotenuse: %.1f\n\n", hypotenuse( sidel, side2 ) );
} /I* end for */
return O; /* indicate successful termination */
} /* end main */
I* hypotenuse calculates value of hypotenuse of

a right triangle given two side values */
double hypotenuse( double s1, double s2)

{
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return sqrt( pow( sl, 2) + pow(s2,2));

} /* end function hypotenuse */

Enter the sides of the triangle: 3.0 4.0
Hypotenuse: 5.0

Enter the sides of the triangle: 5.0 12.0
Hypotenuse: 13.0

Enter the sides of the triangle: 8.0 15.0
Hypotenuse: 17.0
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/* Exercise 5.13 Solution */
#include <stdio.h>

int integerPower(int b, inte);

int main()

{
int exp; /* integer exponent */
int base; /* integer base */

printf( "Enter integer base and exponent: " );
scanf( "%d%d", &base, &exp );

printf( "%d to the power %d is: %d\n",
base, exp, integerPower( base, exp ) );

return O; /* indicate successful termination */
} /* end main */

I* integerPower calculates and returns b raised to the e power */
int integerPower( int b, inte)

{

int product = 1; /* resulting product */
int i; /* loop counter */
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/* multiply product times b (e repetitions) */
for(i=1;i<=e;i++){

product *=b;
} /* end for */

return product; /* return resulting product */

} /* end function integerPower */

Enter integer base and exponent: 5 3
5 to the power 3 is: 125

/* Exercise 5.14 Solution */
#include <stdio.h>

int multiple(int a, int b ); /* function prototype */
int main()

int x; /* first integer */
int y; /* second integer */
int i; /* loop counter */

/* loop 3 times */

for(i=1;i<=3;i++){
printf( "Enter two integers: " );
scanf( "%d%d", &x, &y );

[* determine if second is multiple of first */
if (multiple(x,y)){

printf( "%d is a multiple of %d\n\n", y, x);
}/*endif*/
else {

printf( "%d is not a multiple of %d\n\n", y, X );
} /* end else */

} /* end for */
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return O; /* indicate successful termination */
} /* end main */

/* multiple determines if b is multiple of a */
int multiple(inta, intb)

return I(b % a);

} /* end function multiple */

Enter two integers: 2 10
10 is a multiple of 2

Enter two integers: 5 17
17 is not a multiple of 5

Enter two integers: 3 696
696 is a multiple of 3

Exercise 5.15 Solution */
#include <stdio.h>

int even( inta); /* function prototype */

int main()

{
int X; /* current input */
int i; /* loop counter */

/* loop for 3 inputs */

for(i=1;i<=3;i++){
printf( "Enter an integer: " );
scanf( "%d", &x);

[* determine if input is even */

if (even(x)){
printf( "%d is an even integer\n\n", x );

12
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}/*<endif*/
else {

printf( "%d is not an even integer\n\n", x );
} /* end else */

} I* end for */

return O; /* indicate successful termination */
} /* end main */
[* even returns true if a is even */
inteven(inta)
{

return1(a % 2);

} /* end function even */

Enter an integer: 7
7 is not an even integer

Enter an integer: 6
6 is an even integer

Enter an integer: 10000
10000 is an even integer

/* Exercise 5.16 Solution */
#include <stdio.h>

void square( int s ); /* function prototype */
int main()
{

int side; /* input side length */

printf( "Enter side: " );
scanf( "%d", &side );
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square( side ); /* display solid square of asterisks */
return 0; /* indicate successful termination */
} /* end main */

/* square displays solid square of asterisks with specified side */
void square(ints)

int i; /* outer loop counter */
int j; /* inner loop counter */

/* loop side times for number of rows */
for(i=1;i<=s;i++){

/* loop side times for number of columns */
for(j=1;j<=s;j++){

printf( "*");
} /* end for */

printf( "\n™);
} /I* end for */

} /I* end function square */
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/* Exercise 5.17 Solution */
#include <stdio.h>

void square( int side, char fillCharacter ); /* function prototype */
int main()
{

int's; /* side length */

char c; /* fill character */

printf( "Enter a character and the side length: " );
scanf( "%c%d", &c, &S );

square( s, ¢ ); /* display solid square of input character */



return O; /* indicate successful termination */
} /* end main */

/* square displays solid square of fillCharacter with specified side */
void square( int side, char fillCharacter )
{

int loop; /* outer loop counter */

int loop2; /* inner loop counter */

/I* loop side times for number of rows */
for (loop = 1; loop <= side; loop++ ) {

/* loop side times for number of columns */
for (loop2 = 1; loop2 <= side; loop2++ ) {
printf( "%c", fillCharacter );

} /* end for */

printf( "\n™);
} /* end for */

} /I* end function square */
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/* Exercise 5.18 Solution */
#include <stdio.h>

int celcius( int fTemp ); /* function prototype */
int fahrenheit( int cTemp ); /* function prototype */

int main()

{

int i; /* loop counter */

/* display table of Fahrenheit equivalents of Celsius temperature */
printf( "Fahrenheit equivalents of Celcius temperatures:\n" );
printf( "Celcius\t\tFahrenheit\n™ );

[* display Fahrenheit equivalents of Celsius 0 to 100 */

for (1i=0;i<=100; i++) {
printf( "%d\t\t%d\n", i, fahrenheit( i) );
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} /* end for */

[* display table of Celsius equivalents of Fahrenheit temperature */
printf( "\nCelcius equivalents of Fahrenheit temperatures:\n");
printf( "Fahrenheit\tCelcius\n" );

/* display Celsius equivalents of Fahrenheit 32 to 212 */
for (1=32;i<=212;i++){

printf( "%d\t\t%d\n", i, celcius( i) );
} I* end for */

return O; /* indicate successful termination */
} /* end main */
I* celsius returns Celsius equivalent of fTemp,

given in Fahrenheit */
int celcius(int fTemp)

{
return (int) (5.0/9.0 * (fTemp-32));

} /* end function celsius */

[* fahrenheit returns Fahrenheit equivalent of cTemp,
given in Celsius */

int fahrenheit( int cTemp )
return (int) (9.0/5.0 * cTemp + 32);

} /I* end function fahrenheit */

Fahrenheit equivalents of Celcius temperatures:
Celcius Fahrenheit

32

33

35

37

39

41

42
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7 44
8 46
9 48

Celcius equivalents of Fahrenheit temperatures:
Fahrenheit Celcius

32
33
34
35
36
37
38
39
40
41
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/* Exercise 5.19 Solution */
#include <stdio.h>

/* function prototype */
double smallest3( double a, double b, double ¢ );

int main()

{
double x; /* first input */
double y; /* second input */
double z; /* third input */

printf( "Enter three doubleing point values: " );
scanf( "%If%If%If", &x, &y, &z ),

/* determine smallest value */
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printf( "The smallest value is %f\n", smallest3(x,y, z) );
return O; /* indicate successful termination */
} /* end main */

/* smallest3 returns the smallest of a, b and ¢ */
double smallest3( double a, double b, double ¢)

double smallest = a; /* assume a is the smallest */
if (b <smallest) {/*if b is smaller */
smallest = b;
} > endif */
if (¢ <smallest) {/*if c is smaller */
smallest = c;
} > endif */

return smallest; /* return smallest value */

} /I* end function smallest3 */

Enter three doubleing point values: 3.3 4.4 5.5
The smallest value is 3.300000

Enter three doubleing point values: 4.4 5.5 3.3
The smallest value is 3.300000

Enter three doubleing point values: 4.4 3.3 5.5
The smallest value is 3.300000
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/* Exercise 5.20 Solution */
#include <stdio.h>




int perfect( int value ); /* function prototype */

int main()

{

int j; /* loop counter */
printf( "For the integers from 1 to 1000:\n");

/* loop from 2 to 1000 */
for (j=2;j<=1000; j++) {

[* if current integer is perfect */

if (perfect(j)){
printf( "%d is perfect\n”, j );
}/Fendif */

} /* end for */
return O; /* indicate successful termination */
} /* end main */

I* perfect returns true if value is perfect integer,
i.e., if value is equal to sum of its factors */

int perfect( int value )

{
int factorSum = 1; /* current sum of factors */
int i; /* loop counter */

* loop through possible factor values */
for(i=2;i<=value/2;i++){

/* if i is factor */
if (value%i==0){

factorSum +=i; /* add to sum */
}/Fendif */

} /I* end for */

[* return true if value is equal to sum of factors */
if (factorSum ==value ) {



return 1;
}/*endif */
else {

return O;

} /* end else */

} /* end function perfect */

For the integers from 1 to 1000:
6 is perfect

28 is perfect

496 is perfect
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/* Exercise 5.21 Solution*/
#include <stdio.h>

int prime(intn);

int main()
{
int loop; /* loop counter */
int count = 0; /* total number of primes found */

printf( "The prime numbers from 1 to 10000 are:\n");

/* loop through 1 to 10000 */
for (loop = 1; loop <= 10000; loop++) {

/[* if current number is prime */
if (prime(loop) ) {

++count;

printf( "%6d", loop );

/* new line after 10 values displayed */
if (count% 10==0) {

printf( "\n™);
}Fendif */




}/*<endif*/
} /* end for */

return O; /* indicate successful termination */
} /* end main */

/* prime returns 1 if n is prime */
int prime(intn)

{

int loop2; /* loop counter */

/* loop through possible factors */
for (loop2 = 2; loop2 <=n/ 2; loop2++) {

[* if factor found, not prime */
if (n% loop2==0){

return O;
}/xendif */

} /I* end for */
return 1; /* return 1 if prime */

} /* end function prime */

The prime numbers from 1 to 10000 are:

1 2 3 5 7 11 13 17 19 23
29 31 37 41 43 47 53 59 61 67
71 73 79 83 89 97 101 103 107 109

113 127 131 137 139 149 151 157 163 167

.9733 9739 9743 9749 9767 9769 9781 9787 9791 9803
9811 9817 9829 9833 9839 9851 9857 9859 9871 9883
9887 9901 9907 9923 9929 9931 9941 9949 9967 9973
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for (loop2 = 2; loop2 <= n/2; loop2 ++) {
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#include <stdio.h>
#include <math.h>
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[* Exercise 5.22 Solution */
#include <stdio.h>

int gcd( int x, inty ); /* function prototype */

int main()

{
int j; /* loop counter */
int a; /* first number */
int b; /* second number */

/* loop for 5 pairs of inputs */
for(j=1;j<=5;j++){
printf( "Enter two integers: " );
scanf( "%d%d", &a, &b );

/* find greatest common divisor of a and b */
printf( "The greatest common divisor "
"of %d and %d is %d\n\n", a, b, gcd(a, b));
} I* end for */
return O; /* indicate successful termination */
} /* end main */
/* gcd finds greatest common divisor of x and y */

int gcd(intx, inty)

$0.



{ - -
inti;
int greatest = 1; /* current gcd, 1 is minimum */

/* loop from 2 to smaller of x and y */
for(i=2;i<=((x<y)?x:y);i++){

/* if current i divides both x and y */
if(X%i==0&&Yy%i==0){
greatest = i; /* update greatest common divisor */
}/*<endif*/
} /* end for */

return greatest; /* return greatest common divisor found */

} /* end function gcd */

Enter two integers: 75 225
The greatest common divisor of 75 and 225 is 75

Enter two integers: 99 30
The greatest common divisor of 99 and 30 is 3

Enter two integers: 17 22
The greatest common divisor of 17 and 22 is 1

Enter two integers: 100 92
The greatest common divisor of 100 and 92 is 4

Enter two integers: 10005 15
The greatest common divisor of 10005 and 15 is 15

[* Exercise 5.23 Solution */
#include <stdio.h>
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int qualityPoints( int average ); /* function prototype */

int main()

{ -
int average; /* current average */
int loop; /* loop counter */

/* loop for 5 inputs */

for (loop = 1; loop <= 5; loop++) {
printf( "\nEnter the student's average: " );
scanf( "%d", &average );

/* determine and display corresponding quality points */
printf( "%d on a 4 point scale is %d\n",
average, qualityPoints( average ) );
} /* end for */

return O; /* indicate successful termination */
} /* end main */

/* qualityPoints takes average in range 0 to 100 and
returns corresponding quality points on O to 4 scale */
int qualityPoints( int average )

{

/* 90 <= average <= 100 */

if (average >=90) {
return 4;

}/*endif */

else if (average >=80) { /* 80 <= average <= 89 */
return 3;

} /* end else if */

else if (average >=70) { /* 70 <= average <= 79 */
return 2;

} I* end else if */

else if (average >=60) { /* 60 <= average <= 69 */
return 1;

} /* end else if */

else { /* 0 <= average < 60 */



return O;
} /* end else */

} /I* end function qualityPoints */

Enter the student's average: 92
92 on a 4 point scale is 4

Enter the student's average: 87
87 on a 4 point scale is 3

Enter the student's average: 75
75 on a 4 point scale is 2

Enter the student's average: 63
63 on a 4 point scale is 1

Enter the student's average: 22
22 on a 4 point scale is 0
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/* Exercise 5.24 Solution */

#include <stdio.h>
#include <math.h>

/* function prototype */
double distance( double xOne, double yOne, double xTwo, double yTwo );

int main()

{
double x1; /* x coordinate of first point */
double y1; /* y coordinate of first point */
double x2; /* x coordinate of second point */
double y2; /* y coordinate of second point */
double dist; /* distance between two points */

/* prompt for first point coordinates */
printf( "Enter the first point: " );
scanf( "%If%If", &x1, &yl);



/* prompt for second point coordinates */

printf( "Enter the second point: " );

scanf( "%Ilf%lIf", &x2, &y2);

dist = distance( x1, y1, X2, y2 ); /* calculate distance */

printf( "Distance between ( %.2f, %.2f )"
"and ( %.2f, %.2f ) is %.2f\n",
x1,vyl1, x2,y2, dist);
return O; /* indicate successful termination */
} /* end main */
/* distance calculates distance between 2 points
given by (xOne, yOne) and (xTwo, yTwo) */
double distance( double xOne, double yOne, double xTwo, double yTwo )
{
double distance; /* distance between two points */
distance = sqrt( pow( xOne - xTwo, 2 ) + pow( yOne - yTwo, 2) );

return distance;

} /* end function distance */

Enter the first point: 3 4
Enter the second point: 0 0
Distance between ( 3.00, 4.00 ) and ( 0.00, 0.00 ) is 5.00
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/* Exercise 5.25 Solution */
#include <stdio.h>
#include <math.h>

double calculateCharges( double hours ); /* function prototype */

int main()

{



double h; /* number of hours for current car */
double currentCharge; /[* parking charge for current car */
double totalCharges = 0.0; /* total charges */

double totalHours = 0.0;  /* total number of hours */

inti; /* loop counter */

int first = 1; /* flag for printing table headers */

printf( "Enter the hours parked for 3 cars: " );
/* loop 3 times for 3 cars */
for(i=1;i<=3;i++){
scanf( "%lIf", &h);
totalHours += h; /* add current hours to total hours */
/* if first time through loop, display headers */
if (first) {
printf( "%5s%15s%15s\n", "Car", "Hours", "Charge" );
/* set flag to false to prevent from printing again */
first = 0;
}/*<endif*/

/* calculate current car's charge and update total */
totalCharges += ( currentCharge = calculateCharges( h ) );

/* display row data for current car */
printf( "%5d%15.1f%15.2f\n", i, h, currentCharge );
} /I* end for */

[* display row data for totals */
printf( "%5s%15.1f%15.2f\n", "TOTAL", totalHours, totalCharges );

return O; /* indicate successful termination */
} /* end main */

/* calculateCharges returns charge according to number of hours */
double calculateCharges( double hours )

double charge; /* calculated charge */
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/* $2 for up to 3 hours */
if (hours<3.0){

charge = 2.0;
}/*endif */

/* $.50 for each hour or part thereof in excess of 3 hours */
else if (hours <19.0) {
charge =2.0 + .5 * ceil( hours - 3.0);
} /* end else if */
else { /* maximum charge $10 */
charge = 10.0;
} /* end else */

return charge; /* return calculated charge */

} /I* end function calculateCharges */
(™-o

[* Exercise 5.26 Solution */
#include <stdio.h>
int integerPower(int b, inte);
int main()
{

int exp; /* integer exponent */

int base; /* integer base */

printf( "Enter integer base and exponent: " );
scanf( "%d%d", &base, &exp );

printf( "%d to the power %d is: %d\n",
base, exp, integerPower( base, exp ) );

return O; /* indicate successful termination */
} /* end main */
/* integerPower calculates and returns b raised to the e power */

int integerPower( int b, inte)

{



int product = 1; /* resulting product */
int i; /* loop counter */

/* multiply product times b (e repetitions) */
for(i=1;i<=e;i++){
product *=b;
} /* end for */
return product; /* return resulting product */

} /* end function integerPower */

Enter integer base and exponent: 5 3
5 to the power 3 is: 125

/* Exercise 5.27 Solution */
#include <stdio.h>

int quotient( int a, int b ); /* function prototype */
int remainder( int a, int b ); /* function prototype */

int main()

{

int number; /* input number */
int divisor = 10000; /* current divisor */

printf( "Enter an integer between 1 and 32767: " );
scanf( "%d", &number );

printf( "The digits in the number are:\n" );

[* determine and print each digit */
while ( number >=10) {

/* if number is >= current divisor, determine digit */
if (number >= divisor ) {

/[* use quotient to determine current digit */
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printf( "%d ", quotient( number, divisor ) );

/* update number to be remainder */
number = remainder( number, divisor );

[* update divisor for next digit */
divisor = quotient( divisor, 10 );
}/*endif*/
else { /* if number < current divisor, no digit */
divisor = quotient( divisor, 10 );
} /* end else */

} /* end while */
printf( "%d\n", number );
return O; /* indicate successful termination */
} /* end main */
[* Part A: determine quotient using integer division */
int quotient(inta, intb)
{
returna/ b;

} /I* end function quotient */

/[* Part B: determine remainder using the remainder operator */
int remainder( int a, intb)

{

return a % b;
} /* end function remainder */
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/* Exercise 5.28 Solution */
#include <stdio.h>
#include <math.h>

/* function prototype */
unsigned seconds( unsigned h, unsigned m, unsigned s );



int main()
{
int hours; /* current time's hours */
int minutes; /* current time's minutes */
int secs; /* current time's seconds */
int first; /* first time, in seconds */
int second; /* second time, in seconds */
int difference; /* difference between two times, in seconds */

printf( "Enter the first time as three integers: " );
scanf( "%d%d%d", &hours, &minutes, &secs );

/* calculate first time in seconds */
first = seconds( hours, minutes, secs );

printf( "Enter the second time as three integers: " );
scanf( "%d%d%d", &hours, &minutes, &secs );

/* calculate second time in seconds */
second = seconds( hours, minutes, secs );

[* calculate difference */
difference = fabs( first - second );

[* display difference */
printf( "The difference between the times is %d seconds\n",
difference );

return O; /* indicate successful termination */
} /* end main */
/* seconds returns number of seconds since clock "struck 12"

given input time as hours h, minutes m, seconds s */
unsigned seconds( unsigned h, unsigned m, unsigned s )

{
return 3600 *h+60*m +s;

} /* end function seconds */



Enter the first time as three integers: 4 20 39
Enter the second time as three integers: 7 20 39
The difference between the times is 10800 seconds
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/* Exercise 5.29 solution */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void multiplication( void ); /* function prototype */

int main( void )

{
srand( time( NULL ) ); /* seed random number generator */
multiplication(); /* begin multiplication practice */

return O; /* indicate successful termination */
} /* end main */

/* multiplication produces pairs of random numbers and
prompts user for product */
void multiplication( void )
{
int x; /* first factor */
int y; /* second factor */
int response = 0; /* user response for product */

[* use sentinel-controlled repetition */
printf( "Enter -1 to end.\n");

/* loop while sentinel value not read from user */
while ( response '=-1) {
x =rand() % 10; /* generate 1-digit random number */
y =rand() % 10; /* generate another 1-digit random number */

printf( "How much is %d times %d? ", X, y );
scanf( "%d", &response );
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/* loop while not sentinel value or correct response */
while ( response !'=-1 && response !=x*y ) {
printf( "No. Please try again.\n? " );

scanf( "%d", &response );

} /* end while */

/* correct response */
if (response 1=-1){

printf( "Very good!\n\n" );

}/*<endif*/

} /* end while */

printf( "That's all for now. Salam.\n");

} /* end function multiplication */

Enter -1 to end.
How much is 0 times 7? 0
Very good!

How much is 0 times 0? 0
Very good!

How much is 2 times 67 18
No. Please try again.

?12

Very good!

How much is 5 times 0? 0
Very good!

How much is 9 times 2? 18
Very good!

How much is 6 times 1? -1
That's all for now. Salam.




[* Exercise 5.30 Solution */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void correctMessage( void ); /* function prototype */
void incorrectMessage( void ); /* function prototype */
void multiplication( void ); /* function prototype */

int main()

srand( time( NULL ) ); /* seed random number generator */
multiplication(); /* begin multiplication practice */

return O; /* indicate successful termination */

} /* end main */
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I* correctMessage randomly chooses response to correct answer */
void correctMessage( void )

{

[* generate random number between 0 and 3 */
switch (rand() % 4) {

/[* display a random response */
case O:
printf( "Very good\n\n" );
break; /* exit switch */

case 1:
printf( "Excellent\n\n" );
break; /* exit switch */

case 2:
printf( "Nice work!\n\n™);
break; /* exit switch */

case 3:
printf( "Keep up the good work!\n\n" );



break; /* exit switch */
} /I* end switch */

} /I* end function correctMessage */

/* incorrectMessage randomly chooses response to incorrect answer
*/
void incorrectMessage( void )

{

[* generate random number between 0 and 3 */
switch (rand() % 4 ) {

/* display random response */

case 0:
printf( "No. Please try again.\n? " );
break; /* exit switch */

case 1:
printf( "Wrong. Try once more.\n? " );
break; /* exit switch */

case 2:
printf( "Don't give up\n? " );
break; /* exit switch */

case 3:
printf( "No. Keep trying.\n? " );
break; /* exit switch */
} /I* end switch */

} /* end function incorrectMessage */

/* multiplication produces pairs of random numbers and
prompts user for product */
void multiplication( void )
{
int x; I* first factor */
inty; [* second factor */
int response = 0; /* user response for product */

/* use sentinel-controlled repetition */
printf( "Enter -1 to end.\n");
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/* loop while sentinel value not read from user */
while ( response '=-1) {
x =rand() % 10; /* generate 1-digit random number */
y =rand() % 10; /* generate another 1-digit random number */

printf( "How much is %d times %d? ", X,y );
scanf( "%d", &response );

/* loop while not sentinel value or correct response */
while ( response !'=-1 && response I=x*y ) {
incorrectMessage();
scanf( "%d", &response );
} /* end while */

/* correct response */

if (response 1=-1){
correctMessage();

}/*<endif*/

} /* end while */

printf( "That's all for now. Salam.\n");
} /* end function multiplication */

Enter -1 to end.
How much is 7 times 6? 42
Very good!

How much is 8 times 5? 40
Excellent!

How much is 7 times 2? 15
No. Please try again.
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Keep up the good work!

How much is 9 times 6? 54
Keep up the good work!

How much is 3 times 77 -1
That's all for now. Salam.
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/* Exercise 6.6 Solution */
#include <stdio.h>

int main()

{
int salaries[ 11 ] = { 0 }; /* array to hold salary counts */
int sales; /* current employee's sales */
double salary; I* current employee’s salary */
double i = 0.09; [* commission percentage */

[* prompt user for gross sales */
printf( "Enter employee gross sales (-1 toend ): " );



scanf( "%d", &sales );

/* while sentinel value not read from user */
while (sales '=-1) {

/* calculate salary based on sales */
salary = 200.0 + sales * i;
printf( "Employee Commission is $%.2f\n", salary );

[* update appropriate salary range */

if (salary >= 200 && salary < 1000 ) {
++salaries[ (int) salary / 100 ];

} /*endif */

else if ( salary >=1000) {
++salaries[ 10 ];

} /* end else if */

[* prompt user for another employee sales amount */
printf( "\nEnter employee gross sales (-1toend ): " );
scanf( "%d", &sales );

} /* end while */

[* display table of ranges and employees in each range */
printf( "\nEmployees in the range:\n™);
printf( "$200-$299 : %d\n", salaries[ 2] );
printf( "$300-$399 : %d\n", salaries[ 3] );
printf( "$400-$499 : %d\n", salaries[ 4 ]);
printf( "$500-$599 : %d\n", salaries[ 5] );
printf( "$600-$699 : %d\n", salaries[ 6 ] )
printf( "$700-$799 : %d\n", salaries[ 7 ])
printf( "$800-$899 : %d\n", salaries[ 8] );

printf( "$900-$999 : %d\n", salaries[ 9] );

printf( "Over $1000: %d\n", salaries[ 10 ] );

return O; /* indicate successful termination */

} /* end main */

Enter employee gross sales ( -1 to end ): 3000
Employee Commission is $470.00




Enter employee gross sales (-1 to end ): 1000
Employee Commission is $290.00

Enter employee gross sales (-1 to end ): 10000
Employee Commission is $1100.00

Enter employee gross sales ( -1 to end ): 8000
Employee Commission is $920.00

Enter employee gross sales (-1 to end ): 200
Employee Commission is $218.00

Enter employee gross sales (-1 to end ): 7000
Employee Commission is $830.00

Enter employee gross sales (-1 to end ): -1

Employees in the range:
$200-$299 : 2

$300-$399: 0
$400-$499: 1
$500-$599 : 0
$600-$699 : 0
$700-$799: 0
$800-$899 : 1
$900-$999 : 1
Over $1000: 1

/* Exercise 6.7 Solution */
#include <stdio.h>
#define MAX 10

int main()

{

[* initialize array a with initializer list */

intal MAX]1={10,9,8,7,6,5,4,3,2,1};

inti; /*loop counter */

int pass; /* loop counter */

int hold; /* temporary variable for swapping */

int swap; /* flag to break loop if elements are sorted */




printf( "Data items in original order\n");

[* display original, unsorted array */
for (1=0;i<MAX;i++){

printf( "%4d", a[ i ]);
} /I* end for */

printf( "\n\n" );
/* begin sorting the array */
for ('pass = 1; pass < MAX; pass++ ) {

swap = 0;

[* traverse and compare unsorted part of array */
for (1=0; 1 <MAX-pass; i++) {

[* compare adjacent array elements */

if(afi]>ali+1]){

swap = 1; /* raise flag if any elements are swapped */

hold=a[i];

a[i]=a[i+1];

a[i+1]=hold;
}/*<endif*/

} /* end for */
printf( "After Pass %d: ", pass );
[* display array after each pass */
for (i =0;1<=MAX-pass; i++) {
printf(" %d",a[i]);
} /I* end for */
printf( "\n");
/* break loop if array is sorted */
if (Iswap) {
break;
}/*endif */

} /* end for */



printf( "\nData items in ascending order\n" );
/* display array in sorted order */
for (1=0;i<10;i++){
printf( "%4d", a[ i ]);
} /I* end for */
printf( "\n™);

return O; /* indicate successful termination */

} /* end main */

Data items in original order

10 9 8 7 6 5 4 3 2 1
AfterPass1: 9 8 7 6 5 4 3 2 1 10
AfterPass2: 8 7 6 5 4 3 2 1 9
AfterPass3: 7 6 5 4 3 2 1 8
AfterPass4: 6 5 4 3 2 1 7
AfterPassb: 5 4 3 2 1 6
AfterPass6: 4 3 2 1 5
AfterPass7: 3 2 1 4
After Pass8: 2 1 3
After Pass9: 1 2
Data items in ascending order

1 2 3 45 6 7 8 9 10

(A=1

/* Exercise 6.8 Solution */
#include <stdio.h>
#define SIZE 100
void mean( int answer([] ); /* function prototype */
void median( int answer([] ); [* function prototype */

void mode( int freq[], int answer[] ); /* function prototype */

int main()

{
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[* array of responses */
int response[ SIZE]={6,7,8,9,8,7,8,9,8,9,
7,895,98,7,8,7,1,

6,7,8,9,398,7,1,7,
7,8928,98,9,7109,
6,7,8,7,8,7,9,8,9, 2,
7,8928,98,9,7,5,3,
56,7,2,53,9,4,6, 4,
7,896,878,97,1,
7,4,4,2,5,3,8,7,5,6,
4,5,6,1,6,5,7,8,7,9};
int frequency[ 10 ] = { 0}; /* array of response frequencies */

mean( response ); /* process mean */
median( response ); /* process median */
mode( frequency, response ); /* process mode */

return O; /* indicates successful termination */
} /* end main */

/* calculate average of all response values */
void mean( int answer[] )
{

int j; /* loop counter */

int total = O; /* total of all response values */

printf( "%s\nN%s\N%os\N", MHEEEIIAN 1 \ggn”, MHREIIIAN ).

/* total response values */

for(j=0;j<=SIZE-1; j++){
total +=answer[j ];

} /I* end for */

/* output results */

printf( "The mean is the average value of the data\n™ );

printf( "items. The mean is equal to the total of\n™);

printf( "all the data items divided by the number\n™);

printf( "of data items (%d ). ,", SIZE);

printf( "The mean value for this run is: ");

printf( "%d / %d = %.4f\n\n", total, SIZE, ( double ) total / SIZE );
} /* end function mean */
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[*sort an array and determine median element's value */
void median( int answer([] )
{

int loop;  /* loop counter */

int pass;  /* loop counter */

int hold; /* temporary variable for swapping */

int firstRow; /* flag to indicate first row of array */

printf( "\n%s\n%s\n%s\n", "FFFFEE" EMedian”, trEEEEE )
printf( "The unsorted array of responses is\n™ );

[* display unsorted array */
for (loop = 0, firstRow = 1; loop <= SIZE - 1; loop++) {

[* start a new line */

if (loop % 20 == 0 && !firstRow ) {
printf( "\n™);

}/*endif */

printf( "%z2d", answer[ loop ] );
firstRow = 0;
} /* end for */

printf( "\n\n" );

[* sort array */
for ( pass = 0; pass <= SIZE - 2; pass++) {

/* compare elements and swap if necessary */
for (loop = 0; loop <= SIZE - 2; loop++) {

/* swap elements */

if (answer[ loop ] >answer[loop+1]) {
hold = answer[ loop ];
answer[ loop ] = answer[ loop + 1 ];
answer|[ loop + 1] = hold;

}=endif */

} /* end for */

} /* end for */
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printf( "The sorted array is\n" );

[* display sorted array */
for (loop =0, firstRow = 1; loop <= SIZE - 1; loop++) {

[* start a new line */

if (loop % 20 == 0 && !firstRow ) {
printf( "\n");

}/*endif*/

printf( "%2d", answer|[ loop ] );
firstRow = 0;
} /I* end for */

printf( "\n\n" );

[* even number of elements */
if (SIZE%2==0){
printf( "The median is the average of elements %d",
(SIZE+1)/2);
printf( " and %d of", 1+ (SIZE+1)/2);
printf( " the sorted %d element array.\n", SIZE );
printf( "For this run the median is " );
printf( "%.1An\n", ( double )( answer[ (SIZE+1)/2] +
answer[ (SIZE+1)/2+1])/2);
} = endif */
else { /* odd number of elements */
printf( "The median is element %d of ", (SIZE+1)/2);
printf( "the sorted %d element array.\n", SIZE );
printf( "For this run the median is " );
printf( "%d\n\n", answer[ (SIZE+1)/2-11]);
} /* end else */

} /* end function median */

/* determine most frequent response */
void mode( int freq[], int answer[] )
{
int rating; * loop counter */
int loop; /* loop counter */
int largest = 0; I* represents largest frequency */
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intarray[ 10 ] = { 0}; /* array used to hold largest frequencies */
int count = 0; [* flag to count number of modes */

printf( "\n%s\n%6s\n%es\n®, "xxwkkt N, MrERARN ),

/* set all frequencies to 0 */

for (rating = 1; rating <= 9; rating++ ) {
freq[ rating ] = 0;

} /* end for */

[* traverse array and increment corresponding frequency */
for (loop = 0; loop <= SIZE - 1; loop++) {

++freq[ answer[ loop ] J;
} /I* end for */

printf( "%s%11s%19s\n\n", "Response”, "Frequency”, "Histogram™ );
printf( "%54s\n","1 1 2 2");
printf( "%54s\n\n","5 0 5 0 5");

/* display values and frequency */
for (rating = 1; rating <= 9; rating++ ) {
printf( "%8d%11d ", rating, freq[ rating | );

[* test if current frequency is greater than largest frequency */
if (freq[ rating ] > largest ) {
largest = freq[ rating ];

/* set values of array to 0 */

for (loop = 0; loop < 10; loop++) {
array[ loop ] =0;

} /I* end for */

/* add new largest frequency to array */
array[ rating ] = largest;
++count;
}/*Fendif */
/* if current frequency equals largest, add current to array */
else if ( freq[ rating ] == largest ) {
array[ rating ] = largest;
++count;
} /* end else if */
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/[* display histogram */

for (loop = 1; loop <= freq] rating ]; loop++ ) {
printf( "*");

} /I* end for */

printf( "\n™);
} /* end for */

printf( "\n");

/* if more than one mode */
if (count>1){
printf( "The modes are: ");
} /> endif */
else { /* only one mode */
printf( "The mode is: " );
} /* end else */

/* display mode(s) */
for (loop = 1; loop <=9; loop++) {

if (array[loop]!=0){
printf( "%d with a frequency of %d\n\t\t", loop, array[ loop ] );
}/*endif */
} /I* end for */

printf( "\n");
} /* end function mode */

*hkkkikkk

Mean

The mean is the average value of the data

items. The mean is equal to the total of

all the data items divided by the number

of data items ( 100 ). ,The mean value for this run is: 662 / 100 = 6.6200

*kkhkhkik

Median
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The unsorted array of responses is
67898789897895987871
67893987177898989719
67878798927898989753
56725394647896878971
74425387564561657879

The sorted array is

11111222333344444555
55555666666666777777
T7T7T7T7T7T7T777T7777777888
88888888888888888888
99999999999999999999

The median is the average of elements 50 and 51 of the sorted 100 element array.

For this run the median is 7.0

*hkkkikkk

Mode
*hkkhkkkk
Response Frequency Histogram
1 1 2 2
5 0 5 0 5
1 5 *kkk*k
2 3 **k*k
3 4 *kk*k
4 5 *kkkk
5 8 *kkkkkkk
6 9 *kkkkkikkk
7 23 *hkkhkkkkkkkkkhkkkhhikikiiikx
8 23 *kkhkkkkikkhkkhkkkikkkikkikikkikkkik
9 20 *hkkkkkkkkkkkkkikhkikikikk

The modes are: 7 with a frequency of 23
8 with a frequency of 23

/* Exercise 6.9 Solution */
#include <stdio.h>
#define MAX 20
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int main()

{

inta] MAX ] ={0}; /* array for user input */

inti; /* loop counter */

int j; /* loop counter */

intk=0; /* number of values currently entered */
int duplicate; /* flag for duplicate values */

int value; /* current value */

printf( "Enter 20 integers between 10 and 100:\n™);

/* get 20 integers from user */
for (i=0;i<=MAX-1;i++){
duplicate = 0;
scanf( "%d", &value );

[* test if integer is a duplicate */
for (j=0;j<k;j++){

/* if duplicate, raise flag and break loop */
if (value==2a[j]){

duplicate = 1;

break;
} > endif */

} /I* end for */

/* if number is not a duplicate enter it in array */

if (!duplicate ) {

a[ k++ ] = value;

}/*endif */
} /I* end for */
printf( "\nThe nonduplicate values are:\n");
[* display array of nonduplicates */
for(i=0;a[i]!'=0;i++){

printf("%d ", a[i]);
} /* end for */

printf( "\n");
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return O; /* indicate successful termination */

} /* end main */

Enter 20 integers between 10 and 100:
101112131415161718192021101112 1314151617

The nonduplicate values are:
10 11 12 13 14 15 16 17 18 19 20 21

[* Exercise 6.10 Solution */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main()

{
long i; /* loop counter */
int j; /* loop counter */
int x; [* first die */
inty; /* second die */

intsum[ 13]={0 }; /* count occurrences of each combination */

[* array expected contains counts for the expected
number of times each sum occurs in 36 rolls of the dice */
int expected[ 13]1=9{0,0,1,2,3,4,5,6,5,4, 3,2, 1};

srand( time( NULL ) ); /* seed random number generator */

/* roll dice 36,000 times */

for (i=1;1<=36000; i++){
x =1+ rand() % 6;
y =1+ rand() % 6;
++sum[x + vy ];

} /* end for */

printf( "%10s%10s%10s%10s\n", "Sum", "Total", "Expected", "Actual" );
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/* display results of rolling dice */
for (j=2;j<=12; j++){
printf( "%210d%10d%9.3f%%%9.3f%%\n", j, sum[ j ],
100.0 * expected[ j ]/ 36, 100.0 * sum[ j ] / 36000 );
} /I* end for */

return O; /* indicate successful termination */

} /* end main */

Sum Total Expected  Actual
2 1018 2.778%  2.828%
3 2008 5.556% 5.578%
4 3020 8.333%  8.389%
5 4024 11.111% 11.178%
6 4891  13.889% 13.586%
7 6011 16.667% 16.697%
8 5065 13.889% 14.069%
9 3984 11.111% 11.067%

10 2970 8.333%  8.250%
11 1989 5.556%  5.525%
12 1020 2.778%  2.833%

/* Exercise 6.11 Solution */
#include <stdio.h>
#include <ctype.h>

int main()

{
int plane[ 11 ] = { 0 }; /* seats on the plane */
inti=0; [* counter */
int firstClass= 1; [* first class seats start at 1 */
int economy = 6; [* economy seats start at 6 */
int choice; [* user's choice */

char response[ 2];  /* user's response */

/* loop 10 times */
while (i<10){
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printf( "\n%s\n%s\n? ", "Please type 1 for \"first class\"",
"Please type 2 for \"economy\"");
scanf( "%d", &choice );

/* if user selects first class */
if (choice==1){

/* if seats are available in first class */
if (!plane[ firstClass ] && firstClass <=5) {
printf( "Your seat assignment is %d\n", firstClass );
plane[ firstClass++ ] = 1;
i++;
}/Fendif */
/* if no first class seats, but economy seats available */
else if ( firstClass > 5 && economy <=10) {

[* ask if passenger would like to sit in economy */
printf( "The first class section is full.\n");

printf( "Would you like to sit in the economy" );
printf( " section (Y or N)?™);

scanf( "%s", response );

/* if response is yes, then assign seat */
if (toupper( response[0]) =="Y"){
printf( "Your seat assignment is %d\n", economy );
plane[ economy++ ] =1;
i++;
}/*endif */
else { /* print next departure */
printf( "Next flight leaves in 3 hours.\n");
} /* end else */

} /* endelse if */
else { /* print next departure */

printf( "Next flight leaves in 3 hours.\n");
} /* end else */

} /* end if */
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else { /* if user selects economy */

/* if seats available, assign seat */

if (!plane[ economy ] && economy <=10){
printf( "Your seat assignment is %d\n", economy );
plane[ economy++]=1;
i++;

} /> endif */

[* if only first class seats are available */

else if (economy > 10 && firstClass <=5) {

[* ask if first class is suitable */

printf( "The economy section is full.\n");
printf( "Would you like to sit in first class™ );
printf( " section (Y or N)?");

scanf( "%s", response );

[* if response is yes, assign seat */
if (toupper( response[0])=="Y"){
printf( "Your seat assignment is %d\n", firstClass );
plane[ firstClass++ ] =1,
i++;
} /*endif */
else { /* print next departure */
printf( "Next flight leaves in 3 hours.\n" );
} /* end else */

} /* end else if */
else { /* print next departure */
printf( "Next flight leaves in 3 hours.\n");
} /* end else */
} /* end else */
} /* end while */
printf( "\nAll seats for this flight are sold.\n" );

return O; /* indicate successful termination */

} /* end main */
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Please type 1 for "first class™
Please type 2 for "economy"
?2

Your seat assignment is 6

Please type 1 for "first class"
Please type 2 for "economy”
721

Your seat assignment is 1

Please type 1 for "first class"
Please type 2 for "economy”
?2

Your seat assignment is 7

Please type 1 for "first class™

Please type 2 for "economy"

?1

The first class section is full.

Would you like to sit in the economy section (Y or N)? n
Next flight leaves in 3 hours.

Please type 1 for "first class"

Please type 2 for "economy”

721

The first class section is full.

Would you like to sit in the economy section (Y or N )?y
Your seat assignment is 9

Please type 1 for "first class"
Please type 2 for "economy”
?2

Your seat assignment is 10

All seats for this flight are sold.

(17 -1

/* Exercise 6.12 Solution */
#include <stdio.h>
#define SIZE 1000
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int main()

{
int array[ SIZE ]; /* array to indicate prime numbers */
int loop; /* loop counter */
int loop2; /* loop counter */

intcount=0; /* total prime numbers */

/* set all array elements to 1 */

for (loop = 0; loop < SIZE; loop++) {
array[ loop] =1;

} /I* end for */

/* test for multiples of current subscript */
for (loop = 1; loop < SIZE; loop++ ) {

[* start with array subscript two */
if (array[loop]==1&& loop'=1){

/* loop through remainder of array */
for (loop2 = loop; loop2 <= SIZE; loop2++ ) {

[* set to zero all multiples of loop */
if (loop2 % loop == 0 && loop2 !'=loop ) {
array[ loop2 ] =0;
}/*endif */
} /* end for */
}/*endif */
} /* end for */

* display prime numbers in the range 2 - 197 */
for (loop = 2; loop < SIZE; loop++) {

if (array[loop]==1){
printf( "%3d is a prime number.\n", loop );
++count;

}/*endif */

} /* end for */

LAY



printf( "A total of %d prime numbers were found.\n", count );
return O; /* indicate successful termination */

} /* end main */

2 Is a prime number.
3 is a prime number.
5 is a prime number.
7 is a prime number.
11 is a prime number.
13 is a prime number.
17 is a prime number.
19 is a prime number.

971 is a prime number.
977 is a prime number.
983 is a prime number.
991 is a prime number.
997 is a prime number.
A total of 168 prime numbers were found.
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printf( "%10d\n", 1234 ); (T-v-v
printf( "%+.3e\n", 123.456789 ); (@
scanf( "%If", &number ); (&
printf( "%#o\n", 100 ); (s
scanf( "%s", string ); s

tAO



scanf( "%[0123456789]", n); (3

printf( "%*.*f\n", x, y, 87.4573); ¥
scanf( "%f%%", &percent); e
printf( "%+20.31_f\n", 3.333333); (&
printf( “%-15.8u”, (unsigned ) 40000 ); (T—v-y
scanf( “%x”, hex ); (@
printf( “%-+d %d\n”, 200, 200 ); e
printf( %#x\n”, 100 ); (s
scanf( “%["p]”, s ); [N
printf( “%09.3f\n", 1.234); (3
scanf( “%d%*c%d%*c%d”, &hour, &minute, &second ); (G
scanf( “\”"%[™"]”, s ); (c
scanf( “%d:%d:%d:”, &hour, &minute, &second ); (&
10000 (i-¢-v
- Y0C sosmad! plastily je0, Made &olb (KoY (0
1024.988 (¢
021 (s
0X11
1.008837e+03
1000000 [N
+1000000
(0.1, bl e Lekd) 4.45E+02 (9
(Sl 3 Ll e ekd) 4.4e+02 G

%00 szl sazmo plustinls lgislds oy ¥ a3l RN O3 Al (£

printf( “%s\n”, “Happy Eid” ); (i—o-vy
printf( “%s\n”, “Salam” ); (@
printf( “%s\n”, “This is a string” ); (c
printf( “\“%s\"”, “See You”); (s
printf( “%s\n”, day ); [N

£AT



printf( “Enter your name: “); (3

printf( “%f”, 123.456 ), (5
printf( “%c%c\n”, ‘O”, ‘K’ ); (c
scanf( “%c”, &s[7]); (&

(1-¥

[* Exercise 7.6 Solution */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main()

{
inta[ 10 ] ={0},; /* random integers from 1 to 1000 */
inti; /* loop counter */
int count; /* number of characters in current value */

int totalCount = 0; /* total characters in array */
srand( time( NULL ) );

/* fill the array with random numbers */

for(i=0;i<=9;i++){
a[i]=1+rand() % 1000;

} /* end for */

/[* print table headers */
printf( "%s\t%s\n", "Value", "Total characters™);

/* loop through 10 elements */

for(i=0;i<=9;i++){
printf( "%d%n", a[ i ], &count );
totalCount+= count; /* update totalCount */
printf( "\t%d\n", totalCount );

} /* end for */

return O; /* indicate successful termination */

} /* end main */
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Value Total characters

842 3
18 5
220 8
658 11
275 14
647 17
657 20
623 23
242 26
471 29

/* Exercise 7.7 Solution */
#include <stdio.h>

int main()

{
int i; /* loop counter */
int x; /* first integer from user */
int y; /* second integer from user */

/I* loop four times */

for(i=1;i<=4;i++){
printf( "\nEnter two integers: " );
scanf( "%i%d", &x, &y );
printf( "%d %d\n", X,y );

} /* end for */

return O; /* indicate successful termination */

} /* end main */

Enter two integers: 10 10
10 10

Enter two integers: -10 -10
-10 -10

EAA




Enter two integers: 010 010
8 10

Enter two integers: 0x10 0x10
16 0

(A=Y
[* Exercise 7.8 Solution */
#include <stdio.h>
int main()
{

/[* print the integer 12345 */

printf( "%10d\n", 12345 );

printf( "%5d\n", 12345 );

printf( "%2d\n\n", 12345 );

[* print the floating-point value 1.2345 */

printf( "%10f\n", 1.2345);

printf( "%6f\n", 1.2345);

printf( "%2f\n", 1.2345);

return O; /* indicate successful termination */
} /* end main */

12345
12345
12345
1.234500
1.234500
1.234500
(A=Y

/* Exercise 7.9 Solution */
#include <stdio.h>
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int main()

{
printf( "%.0f\n", 100.453627 );
printf( "%.1f\n", 100.453627 );
printf( "%.2f\n", 100.453627 );
printf( "%.3f\n", 100.453627 );
printf( "%.4f\n", 100.453627 );

return O; /* indicate successful termination */

} /* end main */

100
100.5
100.45
100.454
100.4536

/* Exercise 7.10 Solution */
#include <stdio.h>

int main()

{

int count; /* length of string */
char string[ 20 ]; /* string entered by user */

/* read string from user and find length */
printf( "Enter a string:\n™);
scanf( "%s%n", string, &count );

printf( "%*s\n™, 2 * count, string ); /* print the string */

return O; /* indicate successful termination */

} /* end main */

(Ve-Y

Enter a string:

£9.




salam
salam

(V=Y
/* Exercise 7.11 Solution */
#include <stdio.h>

int main()

int fahrenheit; /* holds fahrenheit temperature */
double celcius; /* holds celcius temperature */

printf( "%10s%12s\n", "Fahrenheit", "Celcius" );

[* convert fahrenheit to celsius and display temperatures
showing the sign for celsius temperatures */

for ( fahrenheit = 0; fahrenheit <= 212; fahrenheit++ ) {
celcius =5.0/9.0 * ( fahrenheit - 32 );
printf( "%10d%+12.3A\n", fahrenheit, celcius );

} /* end for */

return O; /* indicate successful termination */

} /* end main */

Fahrenheit Celcius
-17.778
-17.222
-16.667
-16.111
-15.556
-15.000
-14.444
-13.889

~No ok~ whNhPE— O

204  +95556
205 +96.111




206
207
208
209
210
211
212

+96.667
+97.222
+97.778
+98.333
+98.889
+99.444
+100.000

[* Exercise 7.12 Solution */
#include <stdio.h>

int main()

{

/* test all escape sequences */
printf( "The single quote : \'\n");
printf( "The double quote : \"\n");

printf( "The question mark: \2\n" );
printf( "The backslash

:\Wn");

printf( "The bell. \a\n\n" );

(1Y -V

printf( "Move cursor back one position on current line. *\b*\n");

printf( "Move cursor to start of next logical page. *\f*\n" );

printf( "Move cursor to the beginning of next line. *\n*\n");

printf( "Move cursor to the beginning of current line. *\r*\n™);

printf( "Move cursor to the next horizontal tab position. *\t*\n");
printf( "Move cursor to the next vertical tab position. *\v*\n");

return O; /* indicate successful termination */

} /* end main */

The single quote

The double quote :

The question mark: ?
The backslash A\

The bell .




Move cursor back one position on current line. *

Move cursor to start of next logical page. *?*

Move cursor to the beginning of next line. *

*

*ove cursor to the beginning of current line. *

Move cursor to the next horizontal tab position. * *
Move cursor to the next vertical tab position. *?*

(1¥-v

/* Exercise 7.13 Solution */
#include <stdio.h>

int main()

{
printf( "Did the \? print at the end of the sentence?\n");

return O; /* indicate successful termination */

} /* end main */

Did the ? print at the end of the sentence?

(1€-Y

/* Exercise 7.14 Solution */
#include <stdio.h>

int main()

{
intarray[ 5 ]; /* holds the value 437 five times */
int loop;  /* loop counter */

[* array of table headers */
char *s[] = { "Read with %d:", "Read with %i:", "Read with %o0:",
"Read with %u:", "Read with %x:"};

[* prompt the user and read 5 values */
printf( "Enter the value 437 five times: " );




scanf( "%d%i%0%u%x", &array[ 0 ], &array[ 1 ], &array[ 2 ],
&array[ 3], &array[4]);

/* loop through all 5 values */
for (loop = 0; loop <= 4; loop++) {

/* print each of the 5 values */
printf( "%s\n%d %i %0 %u %x\n\n", s[ loop ], array[ loop ],
array[ loop ], array[ loop ], array|[ loop ], array[ loop ] );
} /* end for */

return O; /* indicate successful termination */

} /* end main */

Enter the value 437 five times: 437 437 437 437 437
Read with %d:
437 437 665 437 1b5

Read with %i:
437 437 665 437 1b5

Read with %o0:
287 287 437 287 11f

Read with %u:
437 437 665 437 1b5

Read with %x:
1079 1079 2067 1079 437

(Vo-Y
/* Exercise 7.15 Solution */
#include <stdio.h>

int main()

{
float a[ 3 ]; /* holds the value 1.2345 three times */




[* array of table headers */
char *s[] = { "Read with %e:", "Read with %f:", "Read with %g:"
o

[* prompt the user and read 3 values */
printf( "Enter the value 1.2345 three times: " );
scanf( "%e%f%g", &a[0], &a[ 1], &a[ 2] );

printf( "%s%e\n\n", s[0],a[0]);
printf( "%s%Mfn\n",s[1],a[1]);
printf( "%s%g\n\n",s[2],a[ 2] );

return O; /* indicate successful termination */

} /* end main */

Enter the value 1.2345 three times: 1.2345 1.2345 1.2345
Read with %e: 1.234500e+000

Read with %f: 1.234500
Read with %g: 1.2345

(11-v
/* Exercise 7.16 Solution */
#include <stdio.h>

int main()

{
char a[ 10 ]; /* first string */
char b[ 10 ]; /* second string */
char ¢[ 10 ]; /* third string */

[* prompt user and read three strings */
printf( "Enter the strings omar, \"omar\", and ‘omar":\n" );
scanf( "%s%s%s", a, b, ¢ );

printf( "%s %s %s\n", a, b, ¢ ); /* display strings */

¢q0




return O; /* indicate successful termination */

} /* end main */

Enter the strings omar, "omar", and ‘omar" :
omar

"omar"

‘omar’

omar "omar" ‘omar'

(VY=Y
/* Exercise 7.17 Solution */
#include <stdio.h>

int main()

{

const char questionMark ='?"; /* define *?' as a char constant */

printf( "This %c can be printed without using the \\W?\n",
questionMark );

return O; /* indicate successful termination */

} /* end main */

This ? can be printed without using the \?

(VA=Y
/* Exercise 7.18 Solution */
#include <stdio.h>

int main()

{

[* output the value 9876.12345 with precisions from 1 to 9 */




printf( "Precision: %d, value = %.1g\n", 1, 9876.12345);
printf( "Precision: %d, value = %.2g\n", 2, 9876.12345);
printf( "Precision: %d, value = %.3g\n", 3, 9876.12345);
printf( "Precision: %d, value = %.4g\n", 4, 9876.12345);
printf( "Precision: %d, value = %.5g\n", 5, 9876.12345 );
printf( "Precision: %d, value = %.6g\n", 6, 9876.12345);
printf( "Precision: %d, value = %.7g\n", 7, 9876.12345 );
printf( "Precision: %d, value = %.8g\n", 8, 9876.12345);
printf( "Precision: %d, value = %.9g\n", 9, 9876.12345 );

return O; /* indicate successful termination */

} /* end main */

Precision: 1, value = le)004
Precision: 2, value = 9.9e+003
Precision: 3, value = 9.88e+003
Precision: 4, value = 9876
Precision: 5, value = 9876.1
Precision: 6, value = 9876.12
Precision: 7, value = 9876.123
Precision: 8, value = 9876.1234
Precision: 9, value = 9876.12345
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nul
soh

Stx
etx
eot
enq
ack
bel
bs
ht
If

null character
start of header

start of text

end of text

end of transmission
enquiry
acknowledge

bell character (beep)

back space
horizontal
line feed

vt
ff

cr
S0
Si
dle
dcl
dc2
dc3
dc4
nak

vertical tab
form feed

carriage return
shift out

shiftin

data link escape
device control one
device control two

device control three

device control four

negative acknowledge

syn
etb

can
em
sub
esc
fs
gs
rs
us
del

synchronous idle

end of transmitted
block

cancel

end of medium

substitute

escape

file separator

group separator

record separator

unit separator

delete
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interactive
inverted scan set
iterative technique
label

leading zeros

left - justification
library function
linear search
literal string
loading

local variable
logic error
logical expression
logical operator
loop

main function
manipulate
match

median

memory

mode

nested control structures
nested if statements

nested loops
newline character
null character

null / empty statement

offset
operand
operating system
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operator

operator precedence rule
pad the field

palindrome

parameter

postfix operator
precedence rule

precision

prefix operator
preprocessor

prime number
printf

priority rule
processing
promotion
prompting message
prototype

rand

random number
range

reference

register

relational operator
remainder operator %
repetition statement
reserved word
right - justification
round

running a program
scan characters
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scan set

scanf

scope of identifier
scope rules

searching

selection
sentinel-controlled repetition
sequence
short-circuit evaluation
sieve of Erastosthenes
significant digit
sinking sort

sizeof

skip

sorting (an array)
standard library

static

static local array
storage classes
storage duration
stream

string of characters
subprogram

switch

syntax error

tab

terminating null character
trailing zeros

truth table

unary

unsigned integer
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value parameter

value returning function
variable

visible

void function

while

whitespace character
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C a4l Ao gl oy 2> 1p0dl ans

References On C Programming Language

[1]

[2]

[3]

[4]

[5]

Dale, N.

Programming and Problem Solving with C
Programming and Computer Science with C++
Jones and Bartlett publishers.

H.M. Deitel, P.J Deitel
C How To Program
Prentice-Hall,Inc.

J.R. Hanly, E.B> Koffman
Problem Solving and Program Design in C
Addison Wesley, Inc.

L.H. Miller, A.E. Quilici
The Joy of C
John Wiley and Sons, Inc.

Y. Uckan
Problem Solving Using C
McGraw-Hill Companies, Inc.
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