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Arrays that grow as needed

* Dynamic arrays are arrays that get bigger as
you need more space.

— They are not part of C, but are relatively easy to
implement.
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Interface

#tdefine TRUE 1

* dynamic_array.h #define FALSE 0
. typedef struct da {
d dynamlc aI‘I'ay int *values;
__ int size;
— SIZC } dynamic_array;
dynamic_array new_dynamic_array();
— Values int get(dynamic_array da, int index);
void set(dynamic_array da, int index, int value);

* Methods voLd' print dynanic arroy(dynamic_array da);
Create new array: Nnew_dynamic array();
— Access array: get(dynamic_array d, int index);
— Add to array: set(dynamic_array d, int index)
— Expand array: expand(dynamic_array d);
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Calls to Interface

New

— S1ze == 1
Expand

— Si1ze == 2
Set

Expand again

— Size ==

Week 12

#include <stdio.h>
ftinclude "dynamic_array.h"

int main()
dynamic_array da;
hda = new_dynamic_array();

»set(da, 0, 5);
printf("%d\n", get(da,0));

P expand(&da);
set(da, 1, 10);
print_dynamic_array(da);

set(da, 2,

set(da, 3,
print_dynamic_array(da);
return 0;




Results

#include <stdio.h>
#include "dynamic_array.h"

int main()
dynamic_array da;

da = new_dynamic_array();
set(da, 0, 5);
printf("%d\n", get(da,0));
expand(&da);

set(da, 1, 10);
print_dynamic_array(da);
expand(&da);

set(da, 2, 12);

set(da, 3, 13);
print_dynamic_array(da);
return 0;
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Create new array

Pointer to new array

NeW array Created to put iIl dynamic_array new_dynamic_array()

pointer

Size initialized to 1

{

dynamic_array *da;

da = malloc(sizeof(dynamic_array));

da->size = 1;
da->values = malloc(sizeof(int));

Array initialized to one int [EGEEIGICEE

Return the object
— Return *da
— Not the address da
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New syntax (X->Y)

* Expression X->Y is the same as (*X).V.

— If X 1s a pointer to a structure X->Y is the Y field
of the structure pointed to.

— For example:

dynamic_array *da;

da->size == (*da).size;
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int get(dynamic_array da, int index)

* Check for error ;
if (da.size < index) {

* Retum the Value from printf("Get error: index %d bigger

return -1;

array }

return da.values[index];

}
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Set

* Check for error

* Set array index to value provided

void set(dynamic_array da, int index, int value)

{

i1f (da.size < index) {
printf("Get error: index %d bigger than arra

}

da.values[index] = value;

}

Week 12

10



Expand

Pass in pOlIltCI’ to array int expand(dynamic_array *da)

_ ' : {
We n.eed to manipulate the calling |
function's array. int *new_values;

Double size
new_values = malloc(new_size);

Request new memory for (int 1 = 0; 1 < da->size; i++) {

new values[i] = da->values[i];

Copy old contents into new }

memory free(da->values);
da->values = new_values;

Free old memory da->size = new_size;

return TRUE;

Set array to new size and
memory
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Print Dynamic Array

* Print each value from the beginning to the
s1ze.

— Will print uninitialized values

void print_dynamic_array(dynamic_array da)
{
printf("{");
for (int 1 = 0; 1 < da.size; 1++) {
printf("%d%s", da.values[i], (i == da.size-1 2 "}\n" : ", "));
}

}
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