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® Array
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Call by Value vs. Call by Reference

® Call by Value:
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® Call by Reference:
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Passing Arrays to Functions
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Passing Arrays to Functions
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#include <stdio.h>

void test (int);

main ()
{
int X =5;

printf ("In main x: %d\n", x);
test (x); Output:
printf ("In main x: %d\n", Xx);

} In main x: 5

In Test x: 15

void test (int x) { In main x: 5

X += 10;

printf ("In Test x: %d\n", x);
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Array : Pass by Values

! 6 o v A A o o )
® udaz element VadazisdAzyRINNITBALINUAILY TN § |1

® siudamunInsudn lSawsriduldiazdnlugiaas arguments

int calc_square(int num);

main () { N
:2: ir]ljsrgl?z::'[S]; Q‘%’ . int cal_square(int num) {
for (i=0; i<5; i++) OO \ return num * num;

{

numbers|i] =i * 10;

square = cal_squar
printf("%d squared iS el _nuRPErs|i], square);
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Array : Pass by Values

#include <stdio.h>
int change_value (int);

main () 1164
{
intarrf 1 = { 88, 2, 33, 99,
11 }; arr
inti;
for(i=0;i<5;i++) { 8 2 o 2 L
arr[i] = change_value(arrl[i]);
printf(" %d ", arr[i]); ’ «
}
}
int change_value( intx) \ J
{
return (x +2) ; X | 88
}

Qutput: 90 4 35 101 13
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Array : Pass by Reference

® myua lugiwNsnTulayltezisdauisavinlalagnistinuaPrototypes
laassialu:

L 2 mﬂ*ﬁwmﬁmaﬂugﬂmaaamﬁ%ﬁaﬁzq brackets [ ] A28LEND

& "l,ajf{i'nﬂuﬁaﬁ:qmumvlﬂu brackets

#include <stdio.h>
void funcName (int []);

main () {
int temp[4] = {75, 65, 89, 72};
funcName(temp);

}

void funcName (int tempArray|[]) {

}
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Arrays & Functions
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® STEP 1: YsemeawInawnaasnis :

void printArray( int arr[ ], int size); /*prototype*/

\ EMPTY

/ orackeisl)
[* definition */

void printArray( int arr[ ], int size) {

inti;

for(i=0; i<size; i++)
printf(“%d\n”, arr[i] );

Structured Programming in C



Arrays & Functions

® STEP 2: L%'ﬂﬂl"ﬁﬂﬂﬁ‘fﬂ@ﬂﬂﬁmﬁmﬁﬁ’aquﬁﬁlﬂu%maoaznﬁ

main() {
int numbers[SIZE];
inti;
for(i=0; i<SIZE; i++)
numbers[i] =i+10;
printArray(numbers, SIZE);

Array name ONLY--No

brackets at all!
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Arrays & Functions

® nsHuANaz s W HINIATURNTDINRUAHTY prototype baadaa bl :

void printArray( int arr[ ], int size);

® Recall: MIUszmeaNsngTuaziinarinlialuwtsann argument list nanetduwuy
Local

® Recall: Wertungnisunldazdnue argument 1N parameter NfAua LY
® AILb:

@ int size BUBDININTY printArray Usznauaisaanls int N%e size

@ int ar[ ] BNN8DIWIRTY printArray Ae2uUsazi38NT8 arr
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Structured Programming in C



Arrays & Functions
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Arrays & Functions

arr nums
void cleanArray(int[], int); /165 \
void printArray(int[], int); 4269

an

main() {
int nums[5] = {5,4,3,2,1}; 4270

4271
cleanArray(nums,5); 4272 numsJ1]
<<

nums|[O0]

5

printArray(nums, 5);

4273 .
} 4974 3 nums(2]
void cleanArray( int arr[ |, int size 4275
inti: 3 L] ) 2 nums|3]
; 4276
for (i=0; i<size; i++) 4977
arr(i] =0; 1 nums[4]
} 4278 J)
void printArray( int arr[ ], int size) {

int i,
for(i=0; i<size; i++)
printf(“%d\n”, arr[i] );
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Arrays & Functions

void cleanArray ( int arr[ ], int size);

main() {
int nums[5] ={5,4,3,2,1};

cleanArray( nums, 5);
printArray( nums, 5);

J o o v o 4
® 1an%U cleanArray() duvweaase l1daaalsossd arr

& 1 A 9 ~ ~ o 1 A v o 4
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Y
TNHUA

Structured Programming in C



Call by Reference

= gnaregialusunsvasdwnsserwALUY: Call by Reference:
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Call by Reference

#include <stdio.h>
void find_max(int[]); 1166
main() {
int pr1={88, 2, 33,99, 11 };
inti;
printfrAddress of array in main =%p\n-, &p[0]);
for(i=0;i1<5;i++)
printf(“%d”, p[i]); Output: Address of array in main = FFFC
88 2 33 99 11

Address of array in function = FFFC

} - | Maximum number is 101
void find_max(int x[]) {

int i=0, max=0;
printf(“\nAddress of array in function = %p\n”, &x[0]);
for (1i=0;i<5;i++) {
if (max < x[i])
max =X[i];

find_max(p);

}

printf(.”Maximum number is %d\n”, max ),
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Example Using Arrays

® Problem: WALRRY (average) maaﬂmuuaauLLazﬁhmmaa@l@ﬁﬂm A’s, B’s,

C’s, D’s, Laz F's enu8aU

® Design:

Main

Print User
Instructions
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“Clean” Example Using Arrays

0  #include <stdio.h>

0 #define SIZE 35 [* number of tests */
0 #define GRADES 5 [* number of different grades: A, B, C, D, F*/
0  void printinstructions () ;

0 doublefindAverage (double sum, int quantity) ;

O  main ()

O

O inti; /* loop counter */

O int total ; /* total of all scores */

O int score [SIZE] ; [* student scores */

O int gradeCount [GRADES] ; [* count of A’s, B’s, C’s, D’s, F’s */

O double average ; [* average score */

O /* Print the instructions for the user */

O printinstructions () ;
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“Clean” Example Using Arrays

/* Initialize grade counts to zero */

for (i =0: i < GRADES:; i++)

{
gradeCount[i]=0;

[* Fill score array with scores */
Eor (1=0;i<SIZE; i++)
printf 2“Enter next score: ”) ;
scanf (“%d “, &score[i]);
while (score[i]<0]|| (score[i]>100)
{
printf (“Scores must be between”) ;
printf (“ %d and %d\n”, 0, 100) ;
printf (“Enter next score: ”);
scanf (“%d “, &score[i]);

[* Calculate score total and count
number of each grade */

for (i =0; 1 <SIZE; i++)

{

total +=score[i];

switch (score[i]/10)

{

case 10:

case 9: gradeCount [4]++; Dbreak;
case 8: gradeCount [3]++; break;
case 7: gradeCount [2]++; break;
case 6: gradeCount[1]++; break;
default : gradeCount [0]++;
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“Clean” Example Using Arrays

/* Calculate the average score */

average = findAverage (total, SIZE) ;

printf (“The class average is %.2f\n”, average ) ;
printf (“There were %2d As\n”, gradeCount [4] ) ;
printf (“ %2d Bs\n”, gradeCount [3]) ;
printf (“ %2d Cs\n”, gradeCount [2] ) ;
printf (“ %2d Ds\n”, gradeCount [1] ) ;
printf (“ %2d Fs\n”, gradeCount [0] ) ;

}

/*****************************************************************

** printinstructions - prints the user instructions
** Inputs: None
** Outputs: None

/*****************************************************************

void printinstructions ()

{
printf (“This program calculates the average score\n”) ;
printf (“for a class of 39 students. It also reports the\n”) ;
printf (“number of A’s, B’s, C’s, D’s, and F’s. You will\n”) ;
printf (“be asked to enter the individual scores.\n”) ;

}
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“Clean” Example Using Arrays

/************************************************ﬁj*************

** findAverage - calculates an average
** Inputs: sum - the sum of all values
*x num - the number of values
** Qutputs: the computed average

****************************************************************/

double findAverage (double sum, int num)

double average ; /* computed average */

if (num !'=0){
average =sum/num ;
}
else {
average =0 ;
}

return average ;

}
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Grades Program Using Pass by Reference

QI =Y dl v o Q U &/
® ONUUULNULANLN Bl‘lﬁ /1 M'Wiﬂ'].l’]?;\‘iiﬂ']&ﬂvlz@{i'] U

Main
Print User Initialize Grade Read Process Print
Instructions Counts To Zero Grades the Grades the Results

Calculate
Average Score
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“Clean” Grades Program (cont.)

#include <stdio.h>

#define SIZE 35
#define GRADES 5
#define A 4
#define B 3
#define C 2
#define D 1
#define F 0
#define MAX 100
#define MIN 0

void  printinstructions () ;
void initArray (int anArray[ ], int size) ;
o void fillArray (int anArray] ], int size) ;

[ [ I |

I |

0 double processGrades (int score[ ], int size, int gradeCount[ ] ) ;
0 doublefindAverage (double sum, int num) ;
0 void printResults (double average, int gradeCount[]) ;

Structured Programming in C



“Clean” Grades Program (cont.)

main ()

{
int score [SIZE]; [* student scores */
int gradeCount [GRADES] ; [* count of A’s, B’s, C’s, D’s, F’'s */
double average; [* average score */

printinstructions () ;

initArray (gradeCount, GRADES) ;

fillArray (score, SIZE) ;

average = processGrades (score, SIZE, gradeCount ) ;
printResults (average, gradeCount) ;

| | | | | | R | Y I |

/*****************************************************************

** printinstructions - prints the user instructions
/*****************************************************************

void printinstructions ()

{
printf (“This program calculates the average score\n”) ;
printf (“for a class of 39 students. It also reports the\n”) ;
printf (“number of A’s, B’s, C’s, D’s, and F’s. You will\n”) ;
printf (“be asked to enter the individual scores.\n”) ;
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“Clean” Grades Program (cont.)

/*******************************************************************

[* initArray - initializes an integer array to all zeros

/******************************************************************/

void initArray (int anArray [ ], int size)

for (i=0;i<size;i++) {
anArray [1]=0;
}

}

/***************************************************************

** findAverage - calculates an average
****************************************************************/
double findAverage (double sum, int num) {
double average ; /* computed average */
if (num !'=0) {
average =sum/num ;

}
else {

average =0
}

return average ;
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“Clean” Grades Program (cont.)

O /****************************************************************************************
o **fillArray - fills an integer array with valid values that are entered by the user.
o Assures the values are between MIN and MAX.

0 **Inputs: anArray - array to fill

0 **Qutputs: size - size of the array

o ** Side Effect - MIN and MAX must be #defined in this file

0 ****************************************************************************************/
o void fillArray (int anArray [ ], int size)

oA

u! inti;

u! for (i=0;i<size;i++){

u! printf (“Enter next value : ) ;

u! scanf (“%d “, &anArray [i1]);

O while ((@anArray [ 1] <MIN) || (anArray [i] > MAX) ){

O printf (“Values must be between %d and %d\n ”, MIN, MAX) ;

O printf (“Enter next value : ) ;

O scanf (“%d “, &anArray[i]);

0 }

0 }

o}
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“Clean” Grades Program (cont.)

0 /********************************************************************************
o ** processGrades counts the nunpher of A’s, B’s, C’s, D’s, and F’s, and
O computes the average score
0 kkkkkkkkkkkkkkkhkkkkkkkhkkkkkkkhhkhkkkkkhkkhhkhkkkkkhkhhhkkkkkhkhhhkkkkkhhkhhkkkkkhkkhkkkkkkhkkkkkkkkkkk /
0 double ProcessGrades (int score [ ], int size, int gradeCount [ ])
O
O int total = O; /* total of all scores */
O double average; /* average score */
O for (i=0;i<size,; |++){
O total += score [
O switch (score[i] 1 10) {
O case 10:
O case 9: gradeCount[A]++ ; Dbreak;
case 8: gradeCount [B]++; break ;
O case 7: gradeCount [C]++; break ;
O case 6: gradeCount [D]++ break ;
0 case 5:
O case 4:
0 case 3:
O case 2:
0 case 1:
O case 0 :gradeCount [F]++; break ;
O default : printf (“Error in score.\n”) ;
0 }
0 }
O average = findAverage (total, size) ;
O return average ;
1) Structured Programming in C



“Clean” Grades Program (cont.)

/***********************************************************************************

** printResults - prints the class average and the grade distribution for
** the class.

/***********************************************************************************/

[ Y B

void printResults (double average, int gradeCount [ ])

{
printf (“The class average is %.2f\n”, average ) ;
printf (“There were %2d As\n”, gradeCount [A] ) ;
printf (“ %?2d Bs\n”, gradeCount [B] ) ;
printf (“ %?2d Cs\n”, gradeCount [C] ) ;
printf (“ %?2d Ds\n”, gradeCount [D] ) ;
printf (“ %2d Fs\n”, gradeCount [F] ) ;

[ I [ Y Y Y R (|
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