
Lecture 17
Arrays I

Daily Puzzle

• A landscape architect has a passion for 
symmetry. The designer decides to place four 
Japanese maples in a park so that each stands 
exactly the same distance from all the others. 
How does the architect position the trees?



Daily Puzzle

Announcements

• ??



arrays ?

Egg box by Anita Vaskó.

A variable An array

arrays ?

MP3 audio file



arrays ?

arrays ?

• Scientific programs very often deal with 
multiple data items possessing common 
characteristics.

 e.g. x1, x2, x3, x4,…

• In such cases, it is often convenient to place 
the data items in question into a structure, so 
that they all share a common name. 



arrays ?

• An array is a consecutive series of variables 
that share one variable name.

arrays ?

• For example, a program to compute the 
average temperature over a 24-hour period 
might store 24 temperature readings in an 
array named temperature.



arrays ?

t1 t2 t3 t4 t5 t6 t7 t8

t9 t10 t11 t12 t13 t14 t15 t16

t17 t18 t19 t20 t21 t22 t23 t24

double

;

Could use 24 separate variables...

... but this is inefficient.

arrays ?

temperature[24]double ;

More efficient to use one “entity” with 24 elements

type “name” size



arrays ?

• The individual data items in an array must all 
be of the same data type.

• Whenever you see “array” in C, think 
“vector”, that is a one-dimensional array of 
something.

arrays ?

These numbers indicate
the value stored in an 
array element

These numbers denote 
the array subscripts or
indices

23

int x[6];

x[0] x[1] x[2] x[3] x[4] x[5]



array terminology

• A value in an array is called an array element.

• The number of elements stored in the array is 
called the array length.

• A subscript is an integer expression enclosed 
in square brackets that, when used in 
combination with the array name, designates 
a particular element in an array.

building arrays

• Arrays are declared in much the same manner 
as ordinary variables, except that each array 
name must be accompanied by a size 
specification (which specifies the number of 
elements). 



building arrays

• For a one-dimensional array, the size is 
specified by a positive integer constant, 
enclosed in square brackets.

type name[size];

building arrays

int j[100];

double x[24];

100 element int array

24 element double array



building arrays

• The following are invalid numbers of 
elements:

a[-24], b[37.5]

dimensionality

• The number of subscripts determines the 
dimensionality of an array. 

• For example, x[i] refers to a one-
dimensional array, x, of length i. 

• Similarly, y[i][j] refers to a two-
dimensional array, y, with i rows and j 
columns.



Arrays start at 0

0 1 2 3 4 5

arrays start at index zero

“zero-based” indexing

tied to pointer arithmetic

Array subscripting

int z[100];
...
x = z[3] + 1;

indices must be non-
negative integer 

expressions index=3
= element 4 of 

the array z

value of indices = 0 to 99



Array subscripting

int z[100];
...
x = z[100] + 1;

try to access an 
element that 
doesn’t exist

“array out of bounds” error

NOTE: C will not 
check to make sure 

array indices are
within bounds.

Array subscripting

int x[8] = {16, 12, 6, 8, 2, 12, 14, -54};

int i=5;

x[4]            has the value 2
x[i]            has the value 12
x[i+1]!! ! ! has the value 14
x[i*2]!! ! ! Invalid! Attempt to access x[10]
x[(int)x[4]];   has the value 6
x[i]=x[i+1];    assigns 14 to x[5]
y = x[i++];     assigns y the value of x[i], then
                assigns 6 to i. 



Array elements

int i, z[100];

for (i=0; i<100; i=i+1)
    z[i] = i;

loop indexes as 
array subscripts 

for loop to process 
elements in an array

each time the value 
of a control variable 
is incremented, the 

next array element is 
selected.

Array elements

• C does not allow subscript ranges when 
accessing array elements.

double try[20];

try[2:7] = 0.0;



Array elements

• Use a loop instead.

double try[20];
int i;

for (i=2; i<=7; i=i+1)
    try[i] = 0.0;

Array initialization

• Arrays can be initialized within a declaration.

int x[4]={1,3,5,7};

declares x to be a 4-element integer 
array whose elements have the 

initial values x[0]=1, x[1]=3, etc.



Array initialization

• A trick to set all values of an array to zero:

int x[4]={};

declares x to be a 4-element integer 
array whose elements have the 

initial values x[0]=1, x[1]=3, etc.

Array initialization

• Initialize *some* elements:

int x[4]={1,2};

initializes the first two elements of 
the array to 1 and 2 respectively - all 

other elements become 0.



Array initialization

• The following two declarations are equivalent:

float j[4] = {1.2, 3.7, 5.4, 7.9};

float j[] = {1.2, 3.7, 5.4, 7.9};

Single operations

• C does not allow single operations on arrays.

int x[4]={1,3,5,7}, z[4];
int y[4]={2,4,6,8};

z = (x + y);



Single operations

• This will also not work:

int x[4]={1,3,5,7}, z[4];
int y[4]={2,4,6,8};

if (x == y)
   ...

Single operations

• ...but can be achieved using a loop.

int x[4]={1,3,5,7}, z[4];
int y[4]={2,4,6,8}, i;

for (i=0; i<4; i=i+1)
    z[i] = x[i] + y[i];



arrays and arithmetic

• Consider the following mathematical 
expression:

arrays and arithmetic

double x[100], y[100], z[100];

for (i=0; i<=99; i=i+1)
    z[i]=sqrt(x[i]*x[i]+y[i]*y[i]);



reading numbers into arrays

double x[100];
int n;

printf(“how many numbers? “);
scanf(“%d”, &n);

for (i=0; i<n; i=i+1)
{
    printf(“%d > “,i+1);
    scanf(“%d”, &x[i]);
}

Variable length arrays

• C99 allows a new breed of array called a 
variable length array (VLA)
e.g.
! ! int n = 5;
! ! float a[n];



Variable length arrays
int sumIt(int n, int a[n])
{
    int i, sum=0;
    for (i=0; i<n; i++)
        sum = sum + a[i];
    return sum;
}

double x[100];
int n, sum;
sum = sumIt(n,x);

int versus char arrays

• Don’t be fooled...

• Numeric arrays work a little differently to 
character arrays.

• Numbers are numbers, and characters are 
words... or rather strings.



int versus char arrays

23 7int x[6]; 119 24 57 371

‘v’ ‘a’char c[6]; ‘d’ ‘e’ ‘r’ ‘\0’

special “end-of-string” character
called a string

Do arrays = pointers?

• There is a strong relationship between 
pointers and arrays.

• But an array is technically, not a pointer... per 
se.



Do arrays = pointers?

char a[9] = “abcdefgh”;
char c;

c = a[i];

the address of a 
is known at 

compile-time.
e.g. 9980

get the contents 
from address

(9980 + i)

Hence why the first 
element has an 
index of zero.

Do arrays = pointers?

a b c d e f g h

9980 9980+4

if i=4
c = a[4]



Do arrays = pointers?

• A pointer is a variable, an array however is 
not.

• An array name is not a variable.

Do arrays = pointers?

• A reference to a[i] can also be written as 
*(a+i).

• When a[i] is evaluated, it is converted to 
*(a+i) immediately.



Typical array errors

• Off-by-one errors

• e.g. an array of items in which items x 
through y are processed. How may items?

• An intuitive answer is y-x...
... but this is off by one, exhibiting a 
fencepost error.

• Real answer is y-x+1

Typical array errors

• Array out-of-bounds

• Similar to off-by-one.

• For an int array with n items, the loop 
goes from 1 to n, instead of 0 to n-1.


