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Array
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char gradel, grade2, grades, ...
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char grades[22]; /* holds 22 chars */
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Array
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Array
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Array
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char grades|[5];
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grades

(All box contents are

initially undefined)
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Declaring an array 1

A A

® Junguvasanniin(elements) Ndahavayaiduluuidsins wazaunsn

=

a9t lalas lTaaudsiNesanLa e

v
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® nsUsemAanUTaziswLY integers ¥in laadit

elementType arrayName [];

" elementType: mﬁ@ﬁagamamm%ﬂmUluastzT

" arrayName: T8%a99701U5NA09n3Uszn e

" AnsdsenaanndIuuuiazsd ld lain1sandiuy Ly
" psdszmaaandseuuiiaza b lemnueauwievas array

® Tavuadaziydaznalin identifier
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Arrays

O %'af’nadazwsﬁwﬁuﬁagjmaﬂazmﬁﬁa6] ann
® YUNAVDIZLIHADILTUAITIWIULANLRND
¢ limuntnlddesudsunwle
¢ lLimuninuasuudaswmavasessslunmesulndlea

® S1aUNVRIRNITNANY L WaZLITSNGWN 0 IBDY SIZE - 1
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Initializing an array

® Option 1: lumﬂﬁvlsjf@hmaaam%ﬂﬁuuuaumsﬂuazmﬁ 219TNAWG b3

DNIZINWIRTIFNIENA Y ezt anau Laadih
1 a 6 v 1 % o VU
int(sltemp: // dveszanBnasluazisddaldldonimuali

. A A [} A 1 a 6
® Option 2: UNIHNNIIUINWIBNLULIWYAIRNITNA LazLTE ]1N1TD

AR WAVWINLR=ANINA UV DI TS La N8 luwaTasn e dnm:
int [5] temp = {45, 47, 44, 56, 49};

® Option 3: WINLNTNITHIIRBATIWIWEY BATAITTIIRBARNTNAWYDIDZLTE 1T

AN lNLa a3 NN IR AUA AU LA La 8 D e LN 6

int [] temp = {45, 47, 44, 56};
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Initializing an array

‘ intx[5]={1,2,345}; size 10 bytes I

& 31992 38NUTENAUMYURNITN 0-4 HANGILe 1-5

‘ intx[5]={4,3}; size 10 bytes I

& F399:L3INYUTENaUMILRUITN 0-4 JANGIILLE

4,3,7,7,7

‘ intx[]={1,2,3}; size 6 bytes I

& vazlsgNUsEnauMuaNNTn 0-2 Aaaaud 1.2,3
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Initializing an array

® yune wAsInuadINg 9 M wnliinsiruadsue
—_—
2090213547 A1nneluazisdaziiu “garbage values.”

® lunIANTNRWEVUIOVIDZLTE LT LANIIWIBRNITNANY Loz oL AN
YPIOVDIDELTE am%ﬂmuﬁﬁngﬂ@”@aaﬂ"LﬂI@mET@ImTa

® AuaURIaxLIgL et TUsEnFeaLYIua2z LR NN TDLU AU 8 L6

@ UUAVRIDLLIEIEF DI LT WANAL
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The array element operator | |

o o a 6
® fausNTnAeluazIe:
¢ udaz element VadaiHENanwsAs1anUALLINY 9 |1

® nnDeANENITNANE luas Lsﬂmmmmvl,@”lmﬂm array element operator
wﬂsvﬂauvl,ﬂ@’azmamaaa LAY m@umammmﬂmUiuLﬂﬁaamﬁﬂﬂmﬂ
Saeniiaz ani3und index LU

array_name[index]

#include <stdio.h>
main()
{
int xX[5];
x[0]=23; /* valid */
x[2.3]=5; /* invalid: index is not an int */

Structured Programming in C



Array Elements

O am%ﬂmaﬂuazLsﬁazgﬂﬁmu@ﬁﬁ@mﬁaLL@i 0 luandy N-1

v K =N 6 o di 6 %
O ﬂ’]iLmﬂﬂGﬁw’]"ljﬂﬂ’]Ul%ﬂZLiﬂﬁ’]@J’ﬁﬂﬂ’]VL@ﬂ@Elﬂ’]iizlql"lia"llﬂ\‘iazlﬁﬂ GNNAILY
La"uﬁ'm”uﬁagmaﬂ,um%mmuﬁmﬂu

int numbers[25]; numbers[7] = n + 4000;
numbers[0] = 5; n = numbers[1];
numbers[1] = 11; numbers[8] = numbers[7];
intn =77, numbers[n+5] = n;
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Arrays

o 1 9) (<%} [<Y]
® NMIMUUAMN array W3BNNUMSUsemaauls

int scores[] ={ 79, 87, 94, 82, 67, 98, 87, 81, 74,91 };

1 ] 9 9 o w
LL@]EI%?YI%%?I’HJ"I?E]E]NEQllﬂ@ﬂﬂJﬁ"lﬂll"U’t’N index

79 (87 |94 | 82 | 67 | 98 | 87 | 81 | 74 | 91

YUIAVD array NUVLIAMING N 925UAUIIN 0 DI N-1
3 1 1A A 9 =<
array (NUA1 10 ANISUAUIIN 0 D9 9
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Arrays

Y 1 0 o A 9 o w
® 38198l array 3z a115091 19 Ingode¥euedarray A1uAI8E1AY
. ~ ! A Y
Y94 index NogA1YUIATOIVBN VY

® 1081FY

scores|2]

0 1 2 3 4 5 6 7 8 9

scores |19 87 82| 67|98 | 87| 81| 74 | 91

3 1 o ti' " 1 . < o ti'
%zgﬂumiéﬁqﬁqmiumﬂu‘n 3 G?N‘\]Sﬁulﬁj!,!,ﬂ 94 (14¢1 index W uaaun 2)
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Array pitfalls

1 o 1 1 A 6 & 2
o QFL"D%MLEJ FINNIIDNMAUAATNIUD Y D Q$L‘JEI'Y]\‘]%3J@]‘,L@Z

int scores|[5];

GOI’GS = 1@ ERRO R!

O Q’lﬂ&immmLﬂﬁﬂmmawm@maaamsﬂé’:

int size;
int scores|size];
printf(" Type array size: ");

scanf("%d", &sizD

ERROR!
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Array pitfalls

rg’lfﬁmmsnLiﬂﬁaé’m”maaam%ﬂ"l,@”'l,ajﬁ‘hﬂ”@ LLafl"jwzvl,aJQﬂ@Taaﬁmw METE b
ﬁmim’maaum']wgﬂﬁaalumiﬁfmu@ﬁ’]ﬁuﬁmaoam’?jﬂm el ua=Lse)

Int scores

Gores [-1] @

® NIFRUAAIIERINILLIT s NIV LA laseITe:

CAREFUL!

int scores[30], grades[30];

@res = grada

® lunsdivasnisiruadzIv1snyin lafazAH11wNI¥iN9UU 89 Loop

ERROR!
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Arrays and for loops

A o A o A o v @ v & & A
o L%aﬂ"ﬂ’]ﬂ"ﬂﬂﬁtﬂﬂﬂflUﬁl%ﬂztiﬂl&lﬂﬂiﬂ'mmﬁﬂﬂa’]@]‘]_lﬂvovlsﬂ ANUIIILNRNICTUN

lFnuimiudas for loops lumadhdsdayanioluazisd

& Moy Tw NINUNAIRNTNAe I wazLys

for (i=0;i<8;i++){

printf(“ “, numbers(i]);
}
printf("\n“); // end the line of output
0 1 2 3 4 6 7
0 4 11 0 44 0 2
€ Output

0411044002
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How Arrays and for loops work

o 1 Q' 9 9 1
mwuﬂmwmuimm loop }

for (i=0;i<8;i++){

printf(“ “, numbers[i]);

}
printf(“\n“);

11

44
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How Arrays and for loops work

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);

|

11

44
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How Arrays and for loops work

for (i=0;i<8;i++){

printf(“ “, numbersli]);

HEANHNA number[0] 1

}
printf(“\n“);
0 1 2 4 5 6 7
0 4 11 44 0 0 2
i=0 T
number[0]
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How Arrays and for loops work

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(*“\n“);

A 1 3
YA iU 1 J

11

44
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How Arrays and for loops work

i <= 8? [true] 1
0
for (i=0;i<8;i++){
printf(“ “, numbersJi]);
}
printf(“\n‘);
0 ] 2 4 5 6 7
o | 4 | 11 4 1 0 | 0 | 2
i=1
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How Arrays and for loops work

04

for (i=0;i<8;i++){

printf(“ “, numbersli]);

}
printf(“\n“);

HAAINA number| 1] 1

0 1 2 4 5 6 7
0 4 11 44 0 0 2
number[1]
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How Arrays and for loops work

a2 ]
04

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);
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How Arrays and for loops work

04

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);
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How Arrays and for loops work

HAAINA number|[2] }
0411

for (i=0;i<8;i++){
printf(“ “, numbersli]);

}
printf(“\n“);

0 4 11 0 44 0 0 2

i=2 T

number([2]
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How Arrays and for loops work

0411

for (i=0;i<8;i++){

printf(“ “, numbersJi]);

}
printf(“\n“);

A 1 [~
AT iy 3 J

11

44
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How Arrays and for loops work

i <= 8? [true] }

0411

for (i=0;i<8;i++){

printf(“ “, numbersJi]);

}
printf(“\n“);

11

44
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How Arrays and for loops work

04110

for (i=0;i<8;i++){
printf(“ “, numbersli]);

HAAIHNA number[3] 1

}
printf(“\n“);
0 1 2 3 4 5 6 7
0 4 11 0 44 0 0 2
i=3 T
number[3]
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How Arrays and for loops work

dindn i §u 7 J
0411 044 0 0

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);
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How Arrays and for loops work

041104400

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);
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How Arrays and for loops work

UEAIWA number[7] 1
041104400 2

for (i=0;i<8;i++){
printf(“ “, numbersli]);

}
printf(“\n“);

number[7]
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How Arrays and for loops work

AT RRRCIATE: J
0411 044 0 0 2

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);

Structured Programming in C



How Arrays and for loops work

1 <= 8?7 [false] }

041104400 2

for (i=0;i<8;i++){
printf(“ “, numbersJi]);

}
printf(“\n“);
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Array Elements & For Loop

tﬁ L~ 1 9 d'
o mmmﬂammﬂuﬂqmawayaw 1008 1 garray[4]
= o (¥} (<9} (Y] g}J = 1
fﬂjmﬂﬂf;ud ﬂjuummu;mmmq 1006 99 garray[3]
AU 3110999y a Iaeg 19 For Loop
1004 33 &array|[2]
#include <stdio.h>
main() { 1002 22 &array[1]
int array[] ={ 84, 22, 33, 99, 11 }; 1000 84 &array[0]
inti,sum :

for (i=0;i<5;i++){
printf(“\t%d.”, array[i]);
sum = sum+ array[il;

Output: 84 22 33 99 11
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Bounds Checking

di 6 % é’ = ai
® .dpazirdnnainsluazliamansiiiaue
. % A 6‘::1' 2 v A L
® index %zgﬂﬁlﬂumimamazmm 2932YANYNABS
CVI A 1 . U 1 Cil o -V =1 1 Qq//
® 1LuAaA" index ﬁ]maaaglmaumwm%u@‘h (0 D9 N-1) L¥iNTh1
® a9y ¥NazLyy code NATLYINNL 100 @1 @1 index NEINITD b

Twn138198992LSuaILe 0 D9 99

problem
for (index=0; index index++) {
codes[index] = index*5 + temp;

}
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A simple example

? score[4]
#include <stdio.h> /1161
main() { ? score[3]
inti,score[5],total =0; ? score[2]
for (i=0;i<5;i++){
_ _ ? score[1]
printf( “Enter score %d” , i );
scanf ( “%d” , &score[i]); 7 score[0]
}
for(i=0;i<5;i++){
total = total + score[i]; 11 scoref4]

) _ 99 score[3]
printf ( “The average score is %d” , total / 5);

33 score[2]
J 22 score[1]
84 score[0]
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Example : Find Minimum

#include <stdio.h> 1162

main()

{
int array [] ={ 42, 23, 74, 11, 65, 58, 94, 36, 99, 87 } ;
int 1, min;
min = 100;

for (i=0;i<10;i++) {
if (min>array[i]) {
min = array([i] ;
}

printf("Minimum number = %d~", min);

}
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Example : Selection Sort

#include <stdio.h> /163
main()

{
int array [] ={ 42, 23, 74, 11, 65, 58, 94, 36, 99, 87 } ;

int i, j, temp;

for(i=0;1<10;i++){
for (j=1;]<10;j++){
if (array[i] >array[j] ) {
temp = array|j] ;
arrayl[j] = array[i];
array[i] = temp;
}
}
printf("%d ", array[i]);
}
}

11 23 36 42 58 65 74 87 94 99
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Selection Sort

< o Aa K 6 1 A o R
® Judanadnuauuudig 9 lumaseesiau
® 3Tm3kgnisunia Selection Sort LasnnAM Ut 9 Auluns
selecting * ANvaaNgaNiniaag ko
® NIINH

& SUAUIINEILAUILINULAZEILAWIN G MWTLRROVDIDZLIETNIRNG LN

mﬁﬁfaﬂﬁq@
¢ N UFIUAUAILRUILIN
& Vs nuanlusuriene e lwezisd Induniengas U

ALLIALDS q@ﬁﬁﬂ
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Selection Sort

;2‘23‘74‘11‘65‘58‘94‘36‘99‘87‘

Sort-element smallest
mz‘es‘sa‘%hs‘gg‘m‘
Swap

‘11‘23‘74‘42‘65‘58‘94‘36‘99‘87‘
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Pictorial representation of Selection Sort

‘11‘23‘74‘42‘65‘58‘94‘36‘99‘87‘

/ f smallest

Sort-element

‘11‘23‘74‘42‘65‘58‘94‘36‘99‘87‘

smallest

Sort-element

— N

‘11‘23‘36‘42‘65‘58‘94‘74‘99‘87‘

Swap
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Pictorial representation of Selection Sort

‘11‘23‘36‘42‘65‘58‘94‘74‘99‘87‘

/'

Sort-element

smallest

‘11‘23‘36‘42‘65‘58‘94‘74‘99‘87‘

Sort-element smallest

‘11‘23‘36‘42‘58‘65‘94‘74‘99‘87‘

Swap
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Pictorial representation of Selection Sort

‘11‘23‘36‘42‘58‘65‘94‘74‘99‘87‘

Sort-element smallest

‘11‘23‘36‘42‘58‘65‘94‘74‘99‘87‘

Sort-element smallest

/\
|11]23| 364258 [65[74[04]09]87]
Swap
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Pictorial representation of Selection Sort

‘11‘23‘36‘42‘58‘65‘74‘94‘99‘87‘

Sort-element L smallest

2\

‘11‘23‘36‘42‘58‘65‘74‘87‘99‘94‘

Swap
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Pictorial representation of Selection Sort

‘11‘23‘36‘42‘58‘65‘74‘87‘99‘94‘

Sort-element L smallest

P

‘11‘23‘36‘42‘58‘65‘74‘87‘94‘99‘

Swap

‘11‘23‘36‘42‘58‘65‘74‘87‘94‘99‘
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