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Arrays and Strings
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Open (Edge or Chrome): https://www.onlinegdb.com/online_c_compiler

What is an Array?

* Think of an array as a numbered  * Questions?
list

* How many items are in the list?
* What is the 2" value in the list.
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What is an Array?
* In computer terms an array is:
* Collection of same data type
« intarr[5] = {1,23,34,45,46};
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What is an Array?
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Memory Location 0x100 0x101 0x102 0x103 0x104
Value 1 23 45 46
Index 0 1 > 2 3 4
Access elements using index
Example:
printf("%d", arr[2]); // Outputs 34
[O] - onoversmy o
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Memory Location 0x100 0x101 0x102 0x103 0x104
Value 1 23 34 45 46
Index 0 1 2 3 4

* In our example: int arr[5] = {1,23,34,45,46};
* what is arr (besides the name of the array)?
* It is the ADDRESS of the start of the array (the pointer)
* If 1 do a printf("%x\n",arr);
* the output would be 0x100 (the address of the array)
* If 1 do a printf("%d\n", *arr);
« the output would be 1 (the value at index 0 of the array)

Looping through an Array

int main()
{

inti;

{
}

e

#include <stdio.h>

for(int i=0; i<5; i++)

intarr[5] = {1,23,34,45,46};

printf("%d %d\n",i,arr[i]);

* Output:

01
123
2 34
345
4 46
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Character Arrays

* Character arrays store characters.

* Example:
* char letters[5] = {'H",'e",'I",'','0'};
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Remember Typical Sizes (Bytes)

e char: 1
* short: 2
*int: 4

*long: 4
* float: 4

* So really in the previous slides, char should have been used instead of
int to truly be in consecutive memory locations

Strings in C

* ¢ Array of characters ending with "\0'

* Example:
* char str[] = "Hello";

* Note: when defining an array, [] means make it the size to fit the data
provided.
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Strings in C

* What is the size of the array in our example:
* char str[] = "Hello";

* Answer: 6
* H,e,l,1,0,and the \O character to end the string!
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String Input/Output

* Example:
char name[20];

printf("%s", name);

scanf("%s", name); // Note: NO & is needed since ‘name’ is a PTR
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Finding the Size of an Array in C

* Arrays in C do not store their own length.
* You must calculate the size using sizeof.
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Formula

* int size = sizeof(array) / sizeof(array[0]);
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Example Code

#include <stdio.h>

int main() {
int numbers[] = {10, 20, 30, 40, 50};
int size = sizeof(numbers) / sizeof(numbers[0]);
printf("Array size: %d\n", size);

return 0;
}
VEYES
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Explanation
* sizeof(numbers) - total bytes of array
* sizeof(numbers[0]) - size of one element
* Divide to get number of elements
VEYES
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Important Note

* This method only works in the same scope.
* Arrays decay into pointers when passed to functions.
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Looping through an Array (Better Version)

#include <stdio.h> Why is this better?

int main()
{
inti;
intarr[5] = {1,23,34,45,46};
int size = sizeof(arr) / sizeof(arr[0]);

for(int i=0; i<size; i++)
{

printf("%d %d\n",i,arr[i]);
}
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String Functions
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String Functions

* #finclude <string.h>

* strlen(str) - length
* strcpy(dest, src) - copy

* strcmp(s1, s2) - compare

* strcat(dest, src) - concatenate

19
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In the followi

char ssrzepyls,ct)
enar sstznepy(e,ct,n)

char sstrcatis,ct)
char sstrncat(s,ct,n)

dnt strcmpios )

int stonemplcs,ct.

String Functions - Details

B3. String Functions: <string.h>

There are two groups of suring funciions defined in the header <atring.h». The
first have names beginning with str: the have names beginning with mem.
. the bebavior i undefised if copying takes. place between overlip-
ping abjects. Comparison (uActions \reat arguments as unaigned ha¥ arrays.
bl variadles 5 and € are of type Shar +;
s of iype saze_t:and c i an 1nt

nd ot are of ype
-

copy string et 10 string &, includ

concatcnate sting ct to ead of siring ¥ return .
concatenate ot mast 1 eharacters of siring ot 10 sting
s, terminate 8 with *0”; retun 8.
compare sring ca o sring ot rewwra <0 if cpect. 0
if Gaanct, or 01l carct.

i charactecs

char sstrehrics,)

char sstrrchs(cs,c)

Feturn <0 if 68468, 0 If epsset, or 201f carct.
return poieter to firs occurrence of ¢ in €8 o NULL if
pat present.

return poister 1o last cccurrence of ¢ in cs or NULL if
pat prescai

20

THE UNIVE

size_t strapn(cs,ct)
size_t strespnies,ct)
char satrpbre(cs,ct)
char estrstries,et)

size_t strlen(ce)
char sstrerror(n)

char sstrtokis,ct)

String Functions - Details

rewm leagth of prefix of s consisting of characters in
et

return leagth of prefix of es consisting of characters
not in ct.

return pointer t first oceurrence in string <8 of any
‘character of string o, o NULL if none are present
return poister 1o first occurrence of string ot in c8, o
NULL if not present.

retarn length of ca.

retum poinier to  implementation-defined  siring
‘corresponding to error n.

streok searches g for tokens delimited by characters
from et see below.
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Searching Strings

* Use strstr() or manual search

* Example:
* char *pos = strstr(str, "lo");
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Modifying Strings

« Strings can be modified via indexing

* Example:
e str[0] ='h";
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String Manipulation Example

* #include <string.h>

* char str[20] = "Hello";
* strcat(str, " World");
* printf("%s", str);
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Advanced Example

* #finclude <stdio.h>
* #finclude <string.h>

* int main() {

e charstr[50] = "Embedded";
e strcat(str, " C");

e printf("%s", str);

* return0;
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Memory Management
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malloc and Arrays in C

* Understanding dynamic memory allocation and arrays
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What is malloc?

» malloc allocates memory at runtime
* Returns pointer to memory

* Located in stdlib.h

* Returns NULL if fails
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Static Arrays

* Declared at compile time
* Example: int arr[5];
* Stored on stack

* Cannot resize
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Dynamic Arrays

* Allocated using malloc

* Example:

« int *arr = malloc(5 * sizeof(int));
* Stored on heap

* Can resize
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Memory Concept

* Stack: static arrays
* Heap: dynamic arrays
* malloc uses heap memory
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Example Code

* #include <stdlib.h>
* int *arr = malloc(5 * sizeof(int));
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Using the Array
e arrfi] = *(arr +1)
* Works like normal array indexing
VEYES
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Freeing Memory

* Use free(arr);
* Prevents memory leaks
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Common Mistakes

* Forgetting sizeof
* Not checking NULL
* Forgetting free

(8] 1 viversiry oF

V] MEMPHIS.
35
Resizing with realloc
* arr = realloc(arr, new_size);
* Can grow or shrink memory
VEYES
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