Chapter 7 Array
dl 1 [ v o dl [~ 1 dl v dl o =
o Iu‘]_I‘VWIN’]HN’]L‘]JTAT]']?I%Q’]MWJLL‘]J?GINLﬂ‘]_lﬂ’]ﬂ\W]VLﬂL‘WENMu\‘imQ TN e
v o o o dl [~3 1 dl % 1 = o
@wmﬁmiwum?mmuﬂumLLﬂ?mmmu‘ﬂmummwimmmm LIVLTEINEAD

wugiiudnanissl (array)

! 1
=

o ANNATINAZIUNIANINAN T gAULaNeINTssTraana TuuniIuNILe
1 dl % 4 o ai [
ausnvAatestanzLuLlainanisuanazuwudn I ludaudsniy
ZJ/ = k% 1 1% a

AZLUUIINYNTATINHNITNIANAZUUIEINT WANINFRINITEFENAZIUWANN
L% o Y& 1 dl = Zj/ :// 1
tealduineaiuisarinldfisaelazunugatiuimun nausazaziuy
arqaziiulumanlsuananniu i gradel, grade2, ..uadldif dnw

= 1 % o 1 lel = 1 o Y dl
L‘].I?TEILIL‘V]EI‘LIV’W LmemﬂmmuuiﬂmmmzmmmlﬁmLLazeﬁueﬁ@uuqﬂ §IN

lunseldl array anxnsadqelé

7.1 n19ilsenndmawils array

o fFauls grades wnuszniAdlunuy array wdfazdnneanngnuAazsia e
Tneld index visasaLaIANVaa 1w grades[0], grade[5]

o AunTnusazFnludaulsaurrn e wlA AT usaulsUnF Faatingy

grades[50];
grades[i];

«Q
Il

A . @ o @
LA | 11 URNUAULANLIAN



o NNFARINTT AR IaNNTNUFAaZAY 1Y array

grades[100] = 95;
grades[i] = g;
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for (1 =0; i <100; ++i )
sum += grades[i];
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int grades[100];

float averages[200];
char varchar[15];
unsigned int temp[28];
int values[10];
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Program 7.1 Working with an Array

#include <stdio.h>
int main (void)

{
int values[10];
int index;
values|[0] = 197;
values[2] = -100;
values[5] = 350;
values[3] = values[0] + values|[5];
values[9] = values[5] /7 10;
--values[2];
for( index = 0; index < 10; ++index )
printf(values[%i] = %i\n", index, values[index]);
return O;
he

values [0] 197
values [1]
values [2] -101
values [3] 547
values [4]
values [5] 350
values [6]
values [7]
values [8]
values [9] 35
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Program 7.2 Demonstrating an Array of Counters

#include <stdio.h>
int main (void)

{

int ratingCounters[11], i, response;

for (1 =1; 1 <= 10; ++i )
ratingCounters[i] = 0;

printf ("Enter your responses\n');

for( 1 = 1; 1 <= 20; ++i )
{
scanf ("'%i', &response);
if ( response < 1 || response > 10 )
printf ("'Bad response: %i\n'', response);
else
++ratingCounters|response];

}

printf ("\n\nRating Number of Responses\n™);
printf ("---———- ——————————— \n");

for (1 =1; 1 <= 10; ++i )
printf (""%4i%14i\n", i, ratingCounters[i]);
return O;




Enter your responses

a1

ad response: 15

LOOOCDU'IU'IBA\IHU‘IU‘ICDI-‘\IU‘ICD@OJOOU‘ICD

Rating Number of Responses

POO~NOUITA,WNE
RPNNNWORFREFLPOPR

o dunmingld array NHaNNTn 11 fa wetiuarwinaziukinanain 1-10
dl v a a QI XK a dd”
[Wagannsdnsdaninly array  aziFnaingullaundy uazlunsmi

ANNEN array fausnyisa ratingCounter[0] azlaignldanu



Aaating N19aunsu Fibonacci tneld array

E,=F, +F,, laF,=0F =1

Program 7.3 Generating Fibonacci Numbers

// Program to generate the fTirst 15 Fibonacci numbers
#include <stdio.h>
int main (void)

{
int Fibonacci[15], i;

Fibonacci[0]
Fibonacci[1]

0; // by definition
1; // ditto

for (1 =2; i < 15; ++i )
Fibonacci[1] = Fibonacci[i-2] + Fibonacci[i-1];

for (1 =0; 1 < 15; ++1 )
printf ("'%1 ', Fibonacci[i]);

return O;

011235813 21 34 55 89 144 233 377




Fnasinen19 1l array WaWIRIUIUDNIL

dl % o U % o =K
o lULNNLAIINNIRANUILRNIZLR X 1ag I TN19UNTAL AT 2 D9 X-1 1IN
1 % A 1 o dJ adl o 1 ds/ 1l a Aa
MslaIfaznadn x Wuauauenie nasanaa luilsz@nsnn
HB4ANNATFDIRTIAABLIFINITYN AN
1 o | o A 1 s v o
e NM1IMTIRADLINANUINLTUANUIRNZYTD blanaa 1 E3 511928911491
% dl OI 1 dl dl 1 1 ©
NIzFaNAINgT Wesainaalailildduanienizazainnsanszateen
IAfunanmuaasa uBanIe (a1 20 a1xnsanszansiiunanniaed
2, 2, 5) A9UNINUIIA28NUIRNIZ WAL I AR NAr a1 1LT1
ANUILLBNIZAE
[ % 21/ Y dl < 1 o dl v v dl Y
o matlgnald array WaiuAIawKenziun el e ldnaada
AUILANIZFE A L

v

o uananiEauaula R NldduInENIT 811190MNIAIFIRIIANUIANIET

1 = 1

LANANINVTAVNTUINNN GRG0 1LLA



Program 7.4 Revising the Program to Generate Prime Numbers

#include <stdio.h>
#include <stdbool.h>
// Modified program to generate prime numbers
int main (void)
{
int p, 1, primes[50], primelndex = 2;
bool isPrime;

2;
3;

primes[0]
primes[1]

for(p=5; p<=50; p=p+2)
{

isPrime = true;

for( 1 = 1; isPrime && p >= primes[i]*primes[i]; ++i )
if (p % primes[i] == 0 )
is

Prime = false;

iT ( isPrime == true )

{
primes[primelndex] = p;
++primelndex;

}

for (1 = 0; 1 < primelndex; ++i )
printf ("'%1 ', primes[i]);

printf (C'\n");
return O;

2357 11 13 17 19 23 29 31 37 41 43 47
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ALK

int counters[5] {0, 0, 0, 0, 0};

int integers[5] = { 0, 1, 2, 3, 4 };

char letters[5] { "a*, "b*, "c*, "d", "e" };

float sample data[500] = { 100.0, 300.0, 500.5 };
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char word[] = { "H", "e", "I1", "I", "0", "1™ };
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float sample_data[500] ={[2] = 500.5, [1] = 300.0, [0] = 100.0}%};

int x = 1233;
int a[10] = { [9] = x + 1, [2] = 3, [1]

2, [0] =1 };

float sample data[] = { [0] = 1.0, [49] 100.0, [99] = 200.0 };
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Program 7.5 Initializing Arrays

#include <stdio.h>
int main (void)

{
int array values[10] = { 0, 1, 4, 9, 16 };
int i1;
for (1 =5; 1 < 10; ++1 )
array values[i] =1 * 1;
for (1 =0; 1 < 10; ++i1 )
printf (Tarray_values[%i] = %i\n", i, array_values[i]);
return O;
by
array_values[0] = 0O
array values[1l] = 1
array values[2] = 4
array values[3] = 9
array values[4] = 16
array_ values[5] = 25
array values[6] = 36
array_values[7] = 49
array_values[8] = 64
array_values[9] = 81
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Program 7.6 Introducing Character Arrays

#include <stdio.h>
int main (void)

{
char word[] = { "H", "e", "I1%, "1%, "o0", "!" };
int i;
for (1 =0; 1 < 6; ++1 )
printf ("'%c', word[i]);
printf (C'\n");
return O;
bs
Hello!
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Program 7.7 Converting a Positive Integer to Another Base

// Program to convert a positive integer to another base
#include <stdio.h>
int main (void)
{
const char baseDigits[16] = {
'O.’ .1., .2', .3'1 .4.1 -5.’ -6.’ .7.1
8", 9%, "A", *B", "C*, *D", “E", “F" };

int convertedNumber[64];
long int numberToConvert;
int nextDigit, base, index = 0;

// get the number and the base
printf ("'Number to be converted? ');
scant ("'%01d", &numberToConvert);
printf ('Base? ");

scanft (""%i1", &base);

// convert to the indicated base

do {
convertedNumber[index] = numberToConvert % base;
++index;
numberToConvert = numberToConvert / base;

while ( numberToConvert 1= 0 );

// display the results In reverse order

printf (“'Converted number = ");

for (--index; index >= 0; --index ) {
nextDigit = convertedNumber|[index];
printf (""%c', baseDigits[nextDigit]);

by

printf ('\n");
return O;

3

Number to be converted? 10
Base? 2
Converted number = 1010

Number to be converted? 128362
Base? 16
Converted number = 1F56A
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2 32 20 1 0 14
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int M[4][5];

int M[4][5] = {
{ 10, 5, -3, 17, 82 },
{9,0, 0, 8, -7},
{32, 20, 1, 0, 14 },
{0,0,8,7, 6%}

int M[4][5] = { 10, 5, -3, 17, 82, 9, 0, 0, 8, -7, 32,20, 1, O,
14, 0, 0, 8, 7, 6 };

int matrix[4]1[5]1 = { [O1[0] = 1, [11[1] =5, [2][2] = 9 };
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Program 7.8 Generating Fibonacci Numbers Using Variable-Length
Arrays

// Generate Fibonacci numbers using variable length arrays
#include <stdio.h>
int main (void)

{
int i, numFibs;
printf ("'How many Fibonacci numbers do you want? ');
scanf ("'%i1", &numFibs);
ifT (numFibs < 1 || numFibs > 75) {
printf ("'Bad number, sorry!\n');
return 1;
be
unsigned long long int Fibonacci[numFibs];
Fibonacci[0] = 0; // by definition
Fibonacci[1l] = 1; // ditto
for (1 = 2; 1 < numFibs; ++i )
Fibonacci[i1] = Fibonacci[i-2] + Fibonacci[i-1];
for (1 = 0; 1 < numFibs; ++1 )
printf ("%llu ", Fibonacci[i]);
printf (C'\n");
return O;
b5

How many Fibonacci numbers do you want (between 1 and 75)? 50
011235813 21 34 55 89 144 233 377 610 987 1597 2584

4181 6765 10946 17711 28657 46368 75025 121393 196418 317811
514229 832040 1346269 2178309 3524578 5702887 9227465 14930352
24157817 39088169 63245986 102334155 165580141 267914296
433494437 701408733 1134903170 1836311903 2971215073 4807526976
7778742049




