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Data structure

Grouping of data of the same type

Indicated with brackets containing positive integer constant
or expression following identifier

@ Loops commonly used for manipulation

o Programmer sets size of array explicitly (static structure)
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Syntax

type name[size];

Examples

int bigArray[10];
double a[3];
char grade[10], oneGrade;

Declarations cnt.

@ Declaration of the array allocates memory
char mark[6];

o Declares array of 6 integers named "mark”

o Similar to declaring five variables:

char mark[0], mark[1], mark[2], mark[3], mark[4]

Elements, indexed (subscripted) variables
Arrays are indexed from 0 to size-1!
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Arrays in memory
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Initialization
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Array access
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Pointers
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Be careful!
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Pointers and Arrays
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int numbers [20];
int x p;
p = numbers; /xValidx/
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Bad pointers!
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Pointer Arithmetic

int xip, *xip2;

int a[10];
ip = &a[3];

—

ip2 =ip + 1;

—

in2

ip+=3;

—

Arithmetic con

ip2 = ipl + 3;

ip2 — ipl =3

Notes

Notes

int arrayl[10], array2[10];

int xipl, xip2 =
int xep = arrayl;
for(ipl = arrayl;

*ip24++ = xipl;

array?2;

ipl < ep; ipl++)

Example

Pointer arithmetic — copy arrays

Notes
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Generic pointer

void * is a generic pointer. Any pointer can be cast to void *

and back again without loss of information

Pointer Arithmetic Summary
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Notes

void * (pointer to a void) is the generic pointer (replacing

char *)

Legal: add/sub a pointer and an integer, subtracting and
comparing 2 pointers to members of the same array, and

assigning or comparing to zero.
Illegal add, multiply or divide 2 pointers, or assign one type

to another type except void * without a cast.

Any pointer can be cast to void * and back again without
loss of information (used for pointer argument).

Functions

Notes

Arrays passed to a functions are passed by reference.

The name of the array is a pointer to its first element

strcpy(char dest[], char srcll);
Note that does not copy the array in the function call, just a

reference to it.
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int a[3]={1,2,3}, xip;
ip =a;
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Deep copy vs. Shallow copy
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Pointers int a[3]={1,2,3}, ip[3];
foncions 1P [0] = a[0];
e ip [1] = a[1];
R D [2] = a[2];
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@ Multi-dimensional arrays are array of arrays

o For the previous example, m[0] is a pointer to the first row.

Declaration-+Initialization

int a[][3] = {
{1,2,3},
{4,5,6},
{7.8,9}};

Wrong!!!

int a[][] = {
{1,2,3},
{4,5,6},
{7.8,9}};
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Array of pointers
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Pointer to Whole Array
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Pointers to functions

@ It is possible to assign a pointer to a function.

@ That pointer could be manipulated, assigned, placed on
arrays, or passed/returned to/by functions.

Pointers to functions cnt.
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comp is a function
that has two void* arguments

void x) g
and returns int

Notes

Notes

comp is a pointer to a

%, void x function
that has 2 void * arguments
and returns an int

Difficult Declaration

int (xdaytab)[13]

char («(xx())[]1) ()

char («(xx[3]) () ) [5]
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