Functions

adopted from KNK C Programming : A Modern Approach
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Program: Bt Al 4H51H7], G| A 1

average Bf= 0|58 &&= F 712l double & 442
e 7
double average (double a, double Db)

{
return (a + b) / 2;

}
ot 0| & &0 double 2 average &2| return type =
§§0Fﬂ

—1
AMEXEHS 2F b (2| l_LfEH]l Eparameters)= average O|
=LA AEE U= LIEHE
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Program: Computing Averages
- DES= A 7tsot R 22 body HfL/ 71 U0 B =
=4 A=

+ average 2| HIC| 0| = StLt Q| return & 0| A=
- O 2= 2WotH O] &S 2 =0 ?IX| 2 & =07 (a
+Do) /2 [ A4t 24k [ E
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Program: Computing Averages

e St 2= 20| O| 1t YAt arguments Sf Z =20/ EHQ

e average (x, v) 7t

- OIXt= 0 §E2E Mot 9= &
* average (x, y) DEOIH x 2 v 2| 440 = MG A
O 20l H a 2F b0 FAHE
- QX =B WY He =0, €2 e e AR s
e average (5.1, 8.9) O|L} average (x/2, v/3) 0|

‘tse

AlS
=

E|M average &7t 2 &.



Program: Computing Averages

» average 2| @F0| U= X7t 210p7F 2O 2EF ?IA

. x 9 yO| S WOt BAS SAst 279 of.
printf ("Average: %$g\n", average (X

)
4
average @ 2| B 22 MAE K| %41 E2E S BT

n —~

tof ZTHE FEE 0 WO|2H BSo| B 4 US:

avg = average(x, V)
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Program: Computing Averages

« average.c ZEZMZ M 7H2| 2= HOM average

342 ALBH0 £ 2AY HR S T3

Fnter three numbers: 3.5 9.6 10.2
Average of 3.5 and 9.6: ©6.55

Average of 9.6 and 10.2: 9.9
Average of 3.5 and 10.2: ©6.385
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Program: Computing Averages o =

average.c

/* Computes pairwise averages of three numbers */

#include <stdio.h>

double average (double a, double b)
{

return (a + b)) / 2;
}

int main (void)
{
double x, vy, z;

printf ("Enter three numbers: ");

scanf ("S1£%1£31£E", &x, &y, &z);

printf ("Average of %g and %g: %g\n", x, vy, average(x, V));
printf ("Average of %g and %g: %g\n", vy, z, average(y, z));
printf ("Average of %g and %g: %g\n", x, z, average(x, z));

return 0;
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Program: 7= E L2 E4ot7|, O %
- Gror 8150 2/ H0] QI 1 AAIS ¢

=

)
EIYU= void= .:.*OIEOF | &
e void = I:IAO| 81%% %a: c§O|E|'-

vold print count (int n)

{
printf ("T minus %d and counting\n", n);

}

* print count SEZSHHLE AL 0Of

print count(1);

e countdown.c it
LHO| A 10 H = =T Z{

= 22|7] floiA 2| E

= 120 M print count & FE&
/
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countdown.c

/* Prints a countdown */
#include <stdio.h>

void print count (int n)
{

printf ("T minus %d and counting\n", n);

int main (void)
{

int 1i;

for (1 = 10; 1 > 0; --1)
print count (1) ;

return 0;

Copyright © 2008 W. W. Norton & Company.
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Program: Printing a Pun (Revisited), 0| A|| 3

e Sh=0f W2t0|E 7 QICHH &t 4= 0|2 F| o] 23 LHO|| void =
A E F:

void print pun(void)

{
printf ("To C, or not to C: that is the question.\n");

}

- OIX} QlO| &5 =2 =5t2{H 0| SN H2 T MO H E
print pun();
Ho= EL OF &t

cpun2.c T2 2 print pun HF= 2.

Copyright © 2008 W. W. Norton & Company. 12
All rights reserved.



pun2.c

/* Prints a bad pun */
#include <stdio.h>

void print pun(voild)
{
printf ("To C, or not to C:

}

int main (void)
{
print pun();
return 0O;

that is the question.\n"):;
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- LA Ol AEH | function definition B+ &S/:

return-type function-name ( parameters )

{

declarations
statements
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Function Definitio

ons
. StAO| 2| Ef E}QIL St 7

2t St SEEHM K E8E dfelds
golgt
. 2| © EFQ0f TS 74,
- St H{ € 2| BoEA| 2R
- 2|H EIR)2 void L2 MH 0| &= O 4/ = 2|H S X]
oo @ | |-E|-'—H
Lo O = 3
+ C89 EEO| A 2| B EFQJ0| M2pe| @ et4-0f 2| B Ef O]
int @l ngi 7|'7§'>|_°|;|F
.+ coo EEO|ME 2Ef B U S MY £ 943
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Function Definitions

+ AERQUO| 2} Ch2X| O OfH AFRH S 2 2| © Ete
O| & &I0f| A7 &
double
average (double a, double Db)

{

return (a + b) / 2;
}
. 2| EFQO| 12 71 AP B8 M HE S

« Off : unsigned long int.
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Function Definitions
- 2t== O| & &0 Zi2tO| B (O 7 H=) Q| == 0| S,
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Function Definition

S
- 2f HIC| Ol = MRt 2HES ¢

-« RO M M E average EE CHAl 2Tt Of:
d

double average (double a, double Db)

{
double sum; /* declaration */
sum = a + b; /* statement */

return sum / 2; /* statement */

Copyright © 2008 W. W. Norton & Company.
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Function Definitions

H
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Function Definitions

.

A
¢ %I"I_ L. HA
HO A OlOS
HA = T AALCO

{
}

- 2" s Adots MM BAIH2 = HIL[ =
M2 d7chl HH F
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g 2EsoB g 0lF= 20 23 4o 2X=2
D22 yof st

average (x, V)
print count (1)
print pun ()

237} QIO 25 E[X]| S
print pun; /*** WRONG *x**/

Olel 28 = & < AUXE OFF 8 2171 Bl &.
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Function Calls

s void B QARILE MO| 222 AR SH0] St 2R o R
2t 0fof 3
print count (1) ;
print pun();

» Hlvoid gt 24071 A7 W20, 20tE M Ha7t
AOI0F e HlW =5 S| g0 2 E =+ US

avg = average (x, V);
1f (average(x, y) > 0)
printf ("Average is positive\n");
printf ("The average is %g\n", average (x, V));

Copyright © 2008 W. W. Norton & Company. 29
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Function Calls

. Hlvoid BH40| 2 E 2te TWaof [met o H EX| BT

o|l,
YN =

average (X, y); /* discards return value */
BHACZ 47t HBE Ol 2A, A4S AR, 1 A
H AN S
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Function Calls

» average 2| 2| H 4{= FAIO}

[HE 2= 0M = 28 280
* printft O| 2| {2
 Cr2dt 22 2F5 29

=
num chars = printf ("Hi, Mom!\n");

» YO R print £l 2| EH ZHS HE:

printf ("Hi, Mom!\n");
/* discards return value */

Copyright © 2008 W. W. Norton & Company.
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Function Calls

C BAIMOR OfH 340 2| H 243 RA|S2UCts BEHOE

St &=ZE Y| (void) S M7k 2.

(void) printf ("Hi, Mom!\n");

.+ (void) 2 MP AEZ 9t ARHO| 2| H 70| UKD
H2] 7|2 HCHs A2 BEs ¥ 4 AUS

Copyright © 2008 W. W. Norton & Company.
All rights reserved.

25



Program: 2= QI X| £ &

e prime.c = 275 HESI= E =2
Enter a number: 34
Not prime

. O| T2 ™82 s _prime O|E2| &trE AtET. Z1t2
2=0|™ true, OFL|H fa1seS 2|EH T

L
* 1s prime T PEEE2

I 1
HMEZTX|Q] =2 Lig; 3t MOtz LI X| 7} 00| H 1

+£ 447} ot

e
[0
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prime.c

/* Tests whether a number is prime */

#include <stdbool.h> /* C99 only */
#include <stdio.h>

bool 1s prime (int n)

{

int divisor;

if (n <= 1)
return false;

for (divisor = 2; divisor * divisor <= n;
if (n % divisor == 0)

return false;
return true;

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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int main (void)

{

int n;

printf ("Enter a number: ");
scanf ("%d", &n);
if (1s prime (n))

printf ("Prime\n") ;
else

printf ("Not prime\n");
return 0O;

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Function Declarations &f

4
:
2

- 2o o=l 2E MO
ol

@)
olT} o= M2 ChE1

e average.c ZE MO =AM EFE HH O] average FIY &
main 8 Ol F O -S| £ X}
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Function Declarations

#include <stdio.h>

int main (void)

{
double x, vy, z;

printf ("Enter three numbers: ");

scanf ("$1£f31£31L",
printf ("Average of
printf ("Average of
printf ("Average of

return 0;

}

&x, &y, &z);

$g and %g: %g\n", x,
$g and %g: %g\n", v,
$g and %g: %g\n", x,

double average (double a, double b)

{

return (a + b) / 2;

}

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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average (x,
average (y,
average (x,

v))
z));
z));
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Function Declarations

« ALY H 7t main M B2 E average 2= BHEICHD
otH T HEI |l =.

- 0|2 AKX E S8tV M, B = 2522 282
B average &7f int 75'1'}% c|HoCt= A= YO

. O I}, A lLfO' 2|7t @ =& implicit declaration & =8 2 2 410
SH |:|-
AA

Copyright © 2008 W. W. Norton & Company. 31
All rights reserved.



Function Declarations

- AHO| 4R ALY = average 7t R 72| QIALE 2HOLOF
ot=X| %*—1‘— U2 O = 7LMO0Fot=X = & = Qla

= ge /b 8o, A 2

0z

O X7 = 7ICH

» 21X average 2| B2|l& ZE 1M A] TFLFH Z7[CHTt int
$40| OfL| 2} double AS LA 7| RO 2LF HAIXIE

=257 &
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Function Declarations
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Function Declarations

- O| S oljZot7| ?let g

INEEE
* function declaration &'+ #1212 S5l ALY 20| A

LrS 0 24 HelE et o FEf = Z=X| 0|

o=

=159

. Bk M O{ O] QUHFE O] SEY.

( parameters ) ;
=1,

return-type function-name
= A Hol= &2 =0[0{0f &

o« Ol
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Function Declarations

e //average.c T2 183 =510 average MAE=S F73t 0

—

#include <stdio.h>

double average (double a, double b); /* DECLARATION */

int main (void)

{
double x, vy, z;

printf ("Enter three numbers: ");
scanf ("S1f%1£351ft", &x, &y, &z);

printf ("Average of %g and %g: %g\n", x, y, average(x, V));
printf ("Average of %g and %g: %g\n", vy, 2z, average(y, z));

printf ("Average of %g and %g: %g\n", x, 2z, average(x, z));

return 0;

}

double average (double a, double b) /* DEFINITION */
{

} return (a + b)) / 2;

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Function Declarations

o« &= M2 function prototypes Bf+ ZZEEfZ/0|2t 10 2L,

C S0l T2 EELQ S SH40| O 40| 0|2 S B HA|B}A]
OfOHT &, THAI OfH Ho| W42 £X|= 2 YA} &

double average (double, double);

. I}2HOJE 0|22 B4 ME 20| 8

Copyright © 2008 W. W. Norton & Company.
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Function Declarations

. COOTEO N B0 Mol s o7t 1 84| 55

oL S U

- 02| 9 L= F2l XX &

rlo
oot
>
T
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g
18
An
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Arguments @I X}

e CO|M = QIR =2 passed by value 2t L ZE L EE: 27}
SEEH 4 O|Kf7f AAtE[D 1 7E:|J_I—|- Ir2r0f & /08 7 H ==0f

StCat
= O O

)

- O 71 B =7t RIXEOf 29
HEotH 2t e QIALS| X

rlo i

Copyright © 2008 W. W. Norton & Company. 38
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Arguments

. QIX}7F 22 MEECHS Z40f B EHHO| US
. OIXFO| ZHS HASHR| ROBIME I HS S BEE 4 Q7|

Al
1) 2 of, O 74 2 Bt Lol
C Bh LfO ZRBH ol 4
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Arguments

e LIS &= x EnsSole Y
int power (int x, 1nt n)
{
int 1, result = 1;
for (1 = 1; 1 <= n; 1i++)
result = result * x;

return result;

Copyright © 2008 W. W. Norton & Company.
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Arguments

e n= 2N X[ ZAZO0|7| 1 Z0 1 & MK 4

HENE &

int power (int x, 1nt n)
{

int result = 1;

while (n—-— > 0)
result = result * x;

return result;

Copyright © 2008 W. W. Norton & Company.

All rights reserved.
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Arguments

» /U2 QRS MEOH| =0 OfH FF2
- 8ot7|7t ol =

- E =0 OEH &7t PE 22 double s 25
f

AAH 3 OGSO SHOFD B X

vold decompose (double x, long int part,

double frac part)

{
int part = (long) x;
frac part = x - 1int part;

}

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Arguments

o o|-_/|\_ 3* ':'él-

decompose (3.14

159, 1, d);

» QHEFZ AR, 1 2t d

[=1 ) =

= UM ROjLiE int part Qf

frac part = = =0l ofol FF= HX| A=

ol=Xl 23 &.

W 1180 decompose 7} M= S2roted H O ZA| Sff OF

}

Copyright © 2008 W. W. Norton & Company.
All rights reserved.

43



m
Qll-
1
o

= Mo o7t g2 EEEEf‘.’:lol'—f
=0 et 7hs o 771 278

o
lo
\d
-1
z0

Copyright © 2008 W. W. Norton & Company.
All rights reserved.



Argument Conversions

. BE X ZHY2 I} TEEEFYS Pt TP

« 21 OIXIO| g2 A FHo 2 HBHO| &,
« SHEISHIY 4f0| BTtk = A1t 25

e O|: &t=9| QX2 double= 7|CHSt= H| int & CXIE=
tLEEH, QIXC| 0| doubleE HEE

Copyright © 2008 W. W. Norton & Company.
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Argument Conversions

. BE O H Y2} TEEEIYS PHIF| B2 F P

—_——

. HTYUe = QIXjo| WS 7|2 HO R WiBE:

L 1o
e float Y2 doubleZ HZt

e char If short & QXt= int2 2 HEH (€99

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Argument Conversions

. SR B O] 7|2 HE 1A S MEl UL Q¥

. O

#include <stdio.h>

int main (void)

{
double x = 3.0;

printf ("Square: %d\n", square(x));

return 0O;

}

int square (int n)

{

return n * n;

}
e square /I 2EE|U2 W= B 27t 22 O 7 HE=9]
0| int QK| &X| =&t

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Argument Conversions

712 Het 420 2l xS HEHSHK| B 20171 S F.

OIXt2| 0| int O|7| & &&= Z[CHotXA| Tt 7| 2 HZ=t 1 A0
(2t double 242 41 U7 HE0| square =2 2| K| X
%S

0|3 BP0 square®| QXIS SHLE HO 2 WSt
(G =R

printf "Square: $d\n", square ((int) x));
HE£Z2HH2 square 2 @=0H/| TO| T2 EEIYA S HA
AAEII_:| El

C99 HT: square = MAOILI Ho| MO 2=5IH LT H



Array Arguments B € = CIXI= A 7|

49

/* no length specified */

int £(int al])




Array Arguments

« Off:
int sum array(int a[], 1nt n)

{

int 1, sum = 0;
for (i = 0; 1 < n; i++)
sum += af[i];

return sum;

}
+ sum_array = HI® 20| Z10|Z otof 8}7| 20 Z 0|2
= IR OIRbE Mgt

Copyright © 2008 W. W. Norton & Company.
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Array Arguments

e sum array 2| Z2EE}

O
int sum array(int a[], 1nt n);

[ N

. T2 EELQOIM 472 Oj7H 20| O

‘tsd

int sum array(int [], int);

Copyright © 2008 W. W. Norton & Company.

All rights reserved.
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Array Arguments

» sum array/t 2FEH A AX=H1E2| O|F0| 11, = B
QIXFE 20|7} &
#define LEN 100

int main (void)

{
int b[LEN], total;

total = sum array (b, LEN);

}

L F0l; 0l Q1A FAIS 9I3t BB = A,

total = sum array(b[], LEN) /*** WRONG ***/

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Array Arguments

« Ol At = S 85 HfE 2 2
LIEILf= =& N2 & = U=

« 0= &0 £0] 1009l Hi & v 0| Z4f= 5070 2F A&
ol 2 X}

- Ct=1F £0[ 5070 8| 2B ME|SIEE & = U=
total = sum array (b, 50);

Copyright © 2008 W. W. Norton & Company.
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Array Arguments

- THHiE | MA ZO|ECHE 2 =& T E5tH eraE:
total = sum array (b, 150); /*** WRONG ***/
sum_array= 2A| HIE ZO|ELCI O B2 =2 1231
AMzg A0|1 0|l= FoE|X| 2 23 P50 H

Copyright © 2008 W. W. Norton & Company. 54
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Array Arguments

CELTL ORISR A S e B T B{To 948

-
A o
HEE 4+ AUS.

H2t= ChEA O] M= Q1AL 4 HEE.

¢« QA9 US 002 K2 E= B9 0

volid store zeros(int al[], 1int n)

{

int 1;

for (i = 0; i < n; 1i++)
ali] = 0;

Copyright © 2008 W. W. Norton & Company.
All rights reserved.

95



Array Arguments

* store zeros 2§O| O1|

store zeros (b, 100);

QIS = Mot =0, Hi S0 T
E%%‘

« WA 1270 O|H 20 Clict 23S &

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Array Arguments

« O 70 H =2 ChXHR B E 2 2 1Xh# 2| 20| 2 S = 7SSt

e sum array = HIE€ a 7t O|XI &R QR R = =5l E At
. O| Ijj Y 4 O| Z+AZ X| X Bl{O} Bt
#define LEN 10

int sum two dimensional array(int a[] [LEN], int n)

{
int 1, j, sum = 0O;
for (1 = 0; 1 < n; 1++)
for (3 = 0; j < LEN; J++)
sum += al[i][F];

return sum;

Copyright © 2008 W. W. Norton & Company.

All rights reserved. o7



Array Arguments

. Qlo|o| 7t~ CIAIQ HI S QIKIE & 2 QiCts

A O
Haok = Q=

g2 £ 2

OOHHII

gjo rm r

e

N

15}

IHO| B E0ol2t= /HE2Z o 22

e COOHTO| 7tH 40| Hi{E =2 D7/ HT2 A= A0

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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/1A Z0| Hf E Off 7h 5= (C99)
Of H 0

e C99 = /tH Z

>

» sum array &35 EAhL

int sum array(int al[], 1nt n)

AME n I HHE a2 £20|2t= 2HA 7t Bl 2§
» & HIL|O|M n= a9 20| 2 CHEZX| 2B 22| =]
= nE2L AL &s 5 UAS

Copyright © 2008 W. W. Norton & Company.
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Variable-Length Array Parameters (C99)

« 7t 20| B @ D/ H -5 2= 8F a2l 20|17t n0]2tdd

S A OlO.
HAS = US:

int sum array(int n, 1nt al[n])

{

.
- A Oj7H=pn2 = B O/ BRia2 20| 5 AR,

» D70 H=~2f 2 =17} Bl Q0| 72|35 OF &
- 7HH ZO|HE O H+-5 = EF =AM S2Y

Copyright © 2008 W. W. Norton & Company.
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Variable-Length Array Parameters (C99
e MEZ HMO| sum arrayl ZEZEERYZS &H0
ofzt U2 -
- SH7MX| B E2 g o £E0| A= A
int sum array(int n, int aln]); /* Version 1 */

. ECHE WE2 B Yol ZO0|S «HER LIEHLE K.

— O H-d—

int sum array(int n, int a[*]); /* Version 2a */

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Variable-Length Array Parameters (C99)

. +HEEZ LEEFLY S O] 9= D7) 40| 0] 20| &t A 10 A
MEYF0|7] I} 2.

—

. DFOF X4 Df 7} 7} A ZEE| B, S WATY Of 7)1 40 B Z o)
Z0|7hn® S HAZ 4 QK| EHE WA QO M0l
Of7H 147} B 0] Z0JQ HS L 4 US:

int sum array(int, int [*]); /* Version 2b */

Copyright © 2008 W. W. Norton & Company.
All rights reserved.
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Variable-Length Array Parameters (C99)
B

L HY QI O TREIS0) Bl RS2 MEO0| CH2 1L 20| Bl RS g
5125

int sum array(int n, int al[]); /* Version 3a */
int sum array(int, int []); /* Version 3b */

« SFX|RF n It 20| AV BEHEX| @7 20 22 S
|

10
4n
rr
>

Copyright © 2008 W. W. Norton & Company.
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Variable-Length Array Parameters (C99)

. QutE 02 Jh Z0| B Y DTS OfH EEA|E THs

SIS o o b S HTBLO M MY O MRS B4 of)

- 3
int concatenate(int m, int n, int a[m], int b[n],
int c[m+n])

~

}
- HiE c 2| ZO0|= CtE F 70| D7 o Ste = HA |
ol ©
AT .
- UUIMO 2 =ot4= HIO| CHE H=O0| AL EE CHE S+ ¢
=y g ol S
T AN O

Copyright © 2008 W. W. Norton & Company. 64
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Variable-Length Array Parameters (C99)

. UXbEl THH ZO| B Oh 7 4= RIBHEl 8 0| U

.+ Bt MOO|LE ol of 0| 0] ALRE| T B QIXto| Zo| S
5™ Rl dSke &t
- O X L- 122 13

L BPR| B CH2 O 98 ZALE B1A 23

« ZO0|7HHF 2AL A2 LRI A+ US
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Variable-Length Array Parameters (C99)

7t AO| Hi & Oh7H == CHAL R B SOl 7t 7 B

. 7 Z00] B D f 42 M0t OF2f 2] B0 M
sum two dimensional array &TE Z

MTGEE Ankst AL £+ YUS:

int sum two dimensional array(int n, int m, int a[n] [m])

{

int 1, j, sum = 0;
for (1 = 0; 1 < n; i++)
for (jJ = 0; jJ < m; J++)
sum += al[i]l[j];

return sum;

}
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Variable-Length Array Parameters (C99)

. 0| B0 ZREEIYS CHS L 20| &Y THs 8

int sum two dimensional array(int n, int m, int a
int sum two dimensional array(int n, int m, int a

int sum two dimensional array(int n, int m, int a

(
(
(
(

int sum two dimensional array(int n, int m, int a
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H{ & O 7 H M A0 static AFE (C99)

¢ COOHT2 static 7| HES AIESIH B S Oj7fHF-== M A

T = L
7|-%'<'5|-

- T80l 012 A

° Statlc = A'-_Q_"'l.o:l a Ol 7|O|7|- 7c| '5 O|% EX"_CISl'

;I:I

int sum array(int a[static 3], 1nt n)

{
}
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Using static in Array Parameter Declarations (C99)

- ctatic S A8 Ol E Z2IU SX0 I 91

O -
e static= HIE= APESt=H A0 S HWE BEs MEE
Ql—E”O_lE”EDI‘ N\ Ol b

CCHAFQIO| YRS D742 £ AL static & YAt

—
Hxjoer 2 4 918
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Compound Literals =&} 2|EH & (c99)

e sum array TS CHA| &8 EX}

» sum_array /F @FE[H A BR] QA= HIE 2| O| &=
ot 2|
=

. O
int bl[] = {3, 0, 3, 4, 1};
total = sum array (b, 5);
b= HFE I EE|7] HO MAL|0{OF &

b 7t & 2=0[2/0l= T 227t Qi ofE
AAok= A LA 7F S| &2 = UAS

0j 2]
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Compound Literals (C99)

» C99H 0|l Al = compound literal = !
AF2H0] BT/ E 5 9IS 0|2 9t
J oo ZE QASOXHE 49

=
* sum array =S 2 HE S AL

total = sum array((int []) {3,

b A E M AO0[X] R

HA 23

. 20|12 YAIH OB XMt .
(int [41){1, 9, 2, 1}
of2Hot S x|

7| =0, 4

o 4
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Compound Literals (C99)

- SY CHEB2 HAE V[t SO 2 MOl AL}

dr mN
mo Olo

2 E{ 0t x7|3t= 22 A WE

=
= [ {
ddot, A F I A9 442 81 60| LIHX| =
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Compound Literals (C99)
2= F WM ddE S8 2[HE 2 &= 20| = Crot
AAS HEO.
T=E BT
total = sum array((int []){2 * 1, 1 +3, J * k}, 3);

23 2|E L valueO| 7| 20| A 50| ¥ TH5 3
97| HB"O2 WS B const 2 & YO HASHH -

(constint []) {5, 4}
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1
return —

e void -6c_:>IO| Of'ﬂ _"%F—T—E return —E-% M'| A'| E|

HA|SHOF &
* return —E—Q| %'ﬂ

return expression

o = [C

return n >=
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The return Statement

« It return =1t 2| EH HO| MZ CHEEH FFHL 2 2
o Z HatE

e SO 2|H HO0| intO|2 9| return 20| double
HAAMO|IZIH, HEHA2 int @O E HEt
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The return Statement

e 2B 0| void® &40 return 2= MA2{H H HEolAS

Cr=X & M OF 2t

return; /* return 1n a void function */

- 0Of:
void print int (int 1)
{
1f (1 < 0)
return;
printf ("sd", 1);
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The return Statement

e return 20| void &+ 29 L= = U S:

void print pun(void)

{
printf ("To C, or not to C: that is the question.\n");

return; /* OK, but not needed */

—
. H|v01d gk~ 7|‘ = MESIH LD A =51 =0 return
A2 Ajse Z2, TR0 S5 Folgof 9
OF O
s =
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=21y 3

e UBIMOZ main 9| 2|H AL int:
int main (void)

{
}

c O™ cEE M mainl| 2|H A2 &K 7t 2. O] I}
28O0 = intyo| £ =
malin ()

{
}
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Program Termination

. Co90l| M EH4=0| B| Bl H 2 ALH| 7Hs 571 HX| T ALK 8]

o o re)
AL — g WL

Ot HEHS.

L LS
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Program Termination

c mainO| 2|EHEHE e T2 ER A AEf ZE ¢

o 1 O
2l e 2 8
L CTZ2IUO| FRT 0 2 HES Sof Al S 2AHE
2302 E0|k AHo| EL
- = = - A o O
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. SF A
exit &
o2 E =g5l= " = SiLt= pain O return
82 MH E
— = — - O
ECERHE2 oxit &8 250 A(<stdlib. h>0f
Z2E[0f /UF)
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The exit Function

0 0|2fid A XMAXMO[X| 57| 20| EXIT SUCCESS
S MI|EshEtE Z2):

exit (EXIT SUCCESS) ;
* EXIT FAILURE= H|Ed TES &
exit (EXIT FAILURE) ;

e EXIT SUCCESS QI EXIT _FAILURE & = =
<stdlib.h>0 Mo|=

e EXIT SUCCESS 2tEXIT FAILURE 9 *% C
Ot 2{o| &40 et XFo|7F QK| 2t Y HHH
1 ¢
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The exit Function

g3t 2ol & 2 A

- - O -

return expression;
o o
Cheah 20| &£ AT 2

exit (expression) ;

return Il_|- exlt X|'O|E exit— O‘l CH _C"J—JF O.JO“kl §§6f%
o2 10| ZEECH: A

return 2 main g QML ZE M S ZESHA B
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Recursion A}

« Ot St==7} Xt7| AtA = 22X recursive A7/ &O| 2t 1 gt

« CHS Bt 1 2 A AHSH7| QI3 nl=nx (n—1)!
Moz s At
int fact(int n)

{
1f (n <= 1)

return 1;
else
return n * fact(n - 1);
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Recursion

. W7 20| SEFSHE HHAIS Bt B 2} 7HEA|CH

—

1 = fact(3);

fact (3) 3= 1ECF &AL X 7| 20 Ci22 2=
fact (2),2= 12 CH &AL 24X 7| 20 CtE2E2 =58
fact (1),10| 7| &0 1= (&g O2| 2

fact (2) =2x1=2=c2|HSt1 12|10

fact (3) 23x2=6= | Hg
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Recursion

- CFZ 2| X+ &
X1 =x x x"1,

T x"= o] ?loi Gt &

—

int power (int x, 1nt n)

{
1f (n ==
return
else
return

0)
1;

X * power(x, n - 1);
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Recursion

+ power BH5S A ASL7| QS AR BHAS return 20
2N A O] O
=2 T AMTO-

int power (int x, 1nt n)
{

return n == 0 7? 1 : x * power(x, n — 1);

e Factlt power = “SE U2 F2|oI{ &5} Of 2
o

 BE NS 28 Y20 HX| YEE ZSREAO|Z
19 o

Copyright © 2008 W. W. Norton & Company.
All rights reserved.

87



Option
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The Quicksort Algorithm

(<105 ==
o

1

7| Ee| Ch&EA 2l 0l = Quicksort 2 A~E &

=

ot o
[}
o
o
L]
[

1.e= (“HrE[M 472} ) S
MEESteH B2 e ECHEALZ2 24 s I-13
HiX|St D QEZROZ HLOHAHII L2 QA +1, ...

2 PNR=1

22121, .., i-1=2 A™-EZE {HHES
3.28Z% 41, n S EAYEE A

|0 HU
A
I
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The Quicksort Algorithm

L AP AN F AH 10| A
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The Quicksort Algorithm

=0 low = X @A F high = OHX| B} @A E 72| &.
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A(THEIM 8 222 YA| BZHo| KEBHO] B Lo PHE
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o o mC ol oo ojn

Off §

O 2 high 7t 7t2|7| = X E RLEZOAM F2=
StHA s f[X[2] ¢+= THE[H 8 QAL A2 IS
[T 77H K| H| 2 &
(2 TLEH O Zr2 H| /= A 24 X2 0|57 (O]
HA high 7t 7+ 0| &)

2Z0AM LEZCE O|55IHA IHE[MH &
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The Quicksort Algorithm

- H 2 o[ LtE[4SH7] O

12 | 3 | 6 |18 | 7 | 1510 10| 3 | 6 | 18| 7 |15 12 10 | 3 | 6 7 | 15|18 | 12
/oTw l hiLh /oTw l hil}h l /OTW hiLh
3 |6 18] 7 |15|10] 12 10| 3| 6 | 18| 7 | 15 12 10| 3 | 6 | 7 15 18|12
/oTw l high /oTw l hiLh l Iow,Thigh
10| 3 | 6 |18 | 7 |15 12 10| 3 | 6 7 |15 |18 | 12 10l 3161 7 |12 15 18'
/oTW hiLh IoTW hi;h
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The Quicksort Algorithm

. OPX|2F Q20| DE|M 8 Q4 J7|F X REQAES
RECHEIL 2D QEZR2 pHO IV L ZS

- HIEO| E[MEO 7| =0, HH L2 HHES F
Mol HiE = QX2 StO] CHA| =2 =8
- WM AEE S 252 M HIEL 2452 (10,3, 6,
and 7)
CE BT AN SSE SE S I YO RASS (15 and
18).
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Program: Quicksort

e M{HE = quicksort & BHEO0A - HIE2 ZAEEE
HHS| E XAt
- 0| 2 _'E”S 10708 =5 A =0 H{ 0| K 2&st

quicksort = =S MM 8ot 2 =2 =9 2

Enter 10 numbers to be sorted: 9 16 47 82 4 00 12 3 25 51
In sorted order: 34 9 12 16 25 47 51 66 82

- Bl €= THE[J%t= &= split.
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gsort.c

/* Sorts an array of integers using Quicksort algorithm */
#include <stdio.h>
#define N 10

void quicksort (int al[], int low, int high);
int split(int a[], int low, int high);

int main (void)
{

int a[N], 1i;

printf ("Enter %d numbers to be sorted: ", N);
for (i = 0; 1 < N; i++)
scanf ("sd", &alil):
quicksort(a, 0, N - 1);
printf ("In sorted order: ");
for (i = 0; 1 < N; i++)
printf("%sd ", ali]);
printf ("\n");
return 0O;
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void quicksort(int all],

{
int middle;

int low, int high)

if (low >= high) return;

middle = split(a, low, high);
quicksort (a, low, middle - 1);
quicksort (a, middle + 1, high);

Copyright © 2008 W. W. Norton & Company.
All rights reserved.

97



int split(int af[], int low, int high)
{

int part element = al[low];

for (;7) {
while (low < high && part element <= alhigh])

high--;
if (low >= high) break;
allow++] = alhigh];

while (low < high && a[low] <= part element)

low++;
if (low >= high) break;
alhigh--] = al[low];
}
alhigh] = part element;

return high;
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Program: Quicksort

- Ol Z2 9] ds= /hdot= YHE:

. OHE[M 2 D2|=S JHA.
- HIEO| AX| X H G ELEES =
- 2 Z S HXHEH2ZE THE7|
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