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When you declare an array, contiguous memory is allocated
on the stack to store the contents of the entire array.

char str[6];
strcpy(str, "apple");

The array variable (e.g. str) is not a pointer; it refers to the
entire array contents. In fact, sizeof returns the size of the
entire array!

size_t arrayBytes = sizeof(str); // 6

STACK

Address Value
[ ox105| '\@’
ox104| '€’
ox103| '1°
ox102| P’
ox101| P’
str— oxlee| 'a’




An array variable refers to an entire block of memory. You cannot reassign an
existing array to be equal to a new array.

int nums[] = {1, 2, 3};
int nums2[] = {4, 5, 6, 7};
nums = nums2; // not allowed!

An array’s size cannot be changed once you create it. You must create another
array instead.



Arrays as Parameters

STACK

When you pass an array as a parameter, C makes a Address  Value
copy of the address of the first array element, and [ ox1f2 | '\@'
passes it (a pointer) to the function. ox1fll 'i
main() | str oxife | 'h"
void myFunc(char *myStr) { -
Oxff
} Oxfe
oxfd
int main(int argc, char *argv[]) { .
char str[3]; myFunc ()
strcpy(str, "hi"); oxro
myFunc(str); éxta
Oxf9
} mystr oxfs




Arrays as Parameters

STACK

This also means we can no longer get the full size of Address Value
the array using sizeof, because now it is just a [ ox1f2 | '\@'
pointer. oxiel |l i
main() | str oxife | 'h"
void myFunc(char *myStr) { -
size t size = sizeof(myStr); // 8 oxff
} oxfe
oxfd
int main(int argc, char *argv[]) { .
char str[3]; myFunc ()
strcpy(str, "hi"); oxth
size t size = sizeof(str); // 3 oxtfa
myFunc(str); Oxf9
mystr oxfs




sizeof returns the size of an array, or 8
for a pointer. Therefore, when we pass

an array as a parameter, we can no
longer use sizeof to get its full size.




Arrays and Pointers

You can also make a pointer equal to an array; it Add res%TAC\}/(alue
will point to the first element in that array. ~ ox1f2] "\o"'
int main(int argc, char *argv[]) { Ox1fl) "1
char str[3]; str_ox1fo| 'h'y
strcpy(str, "hi"); Oxlef
char *ptr = str; main() Oxlee
} o Oxled /
Oxlec
exlebexlfa
Oxlea
Ox1le9
ptr Ox1e8




Arrays and Pointers

You can also make a pointer equal to an array; it will Add res%TAC\}/(alue
point to the first element in that array. B ox1f2| "\o"
int main(int argc, char *argv[]) { 280y
char str[3]; str—_0x1fe| 'h' y
strcpy(str, "hi"); oxlef
* — . .
char *ptr = str; main() Oxlee
// equivalent Oxled /
char *ptr = &str|[0]; @xlec
P Lol Ox1fa
. . Oxleb
// equivalent, but avoid at all costs Oxlea
char *ptr = &str;
.. Ox1le9
} B ptr Ox1e8




Pointer Arithmetic

When you do pointer arithmetic, you are adjusting the

' ' GMENT
pointer by a certain number of places (e.g., characters). DATASE

Address Value

char *str = "apple"; // e.g. Oxffo
oxffs5| "\O'

char *strl = str + 1; // e.g. Oxffl —
har *str3 = str + 3; // e Oxftf3 oxtial e
‘ B ’ 5 oxff3| '1'

(MY ) - /7 1 oxff2| 'p'
pr%n 1C(";s", str); api e oxif1| b
printf("%s", stril); // pple oxifol al
printf("%s", str3); // le




Pointer Arithmetic

Pointer arithmetic does not work in bytes. Instead,
it works in the size of the type it points to.

// nums points to an int array

int *nums = ..

int *numsl =

int *nums3

printf("%d",
printf("%d",
printf("%d",

nums + 1;
nums + 3;

*nums ) ;
*numsl);
*nums3);

// e.g. Oxffo
// e.g. oxff4
// e.g. Oxffc

// 52
// 23
// 34

STACK

Address

Value

0x1004,

16

34

12

23

52

10



Pointer Arithmetic

Pointer arithmetic does not work in bytes. Instead,

it works in the size of the type it points to. STACK

Address Value

// nums points to an int array )
int *nums = .. // e.g. Oxffo ki

ool 16
int *nums3 = nums + 3; // e.g. Oxffc Mtk

. oxffcl 34
int *nums2 = nums3 - 1; // e.g. Oxff8 1

oxfrel 12

. oxffal 23
printf("%d", *nums); // 52 3

oxffo] 22

printf("%d", *nums2); // 12
printf("%d", *nums3); // 34 11




Pointer Arithmetic

When you use bracket notation with a pointer, you are
actually performing pointer arithmetic and dereferencing:

char *str = "apple"; // e.g. Oxffo

// both of these add two places to str,

// and then dereference to get the char there.

// E.g. get memory at Oxff2.
char thirdLetter = str[2]; // 'p’
char thirdLetter2 = *(str + 2); // 'p'

DATA SEGMENT
Address Value
oxff5| "\@'
oxff4| 'e’
oxff3| '1°
oxff2| 'p’
oxff1| 'p'
oxffo| 'a’

12



Pointer Arithmetic

Pointer arithmetic with two pointers does not give the byte

difference. Instead, it gives the number of places they STACK
differ by. Address Value
// nums points to an int array ex10e4] 1
int *nums = .. // e.g. Oxffo ox1600 16
int *nums3 = nums + 3; // e.g. Oxffc @xﬁccz: 34
int diff = nums3 - nums; // 3 oxffe] 12
oxffaf 23
oxifed 52

13



