Chapter 6: Arrays

* Arrays are data structures consisting of related data itens of the
sanme type

* Arrays are "static" entities in that they remanin the sane size

t hr oughout program execution (they nay be of automatic storage

cl ass).

Arrays
* An array is a group of nenory l|locations related by the fact that
they all have the same nanme and the sane type.
* To refer to a particular location or elenent in the array, we
speci fy:

1. the nanme of the array

2. the position nunber of the particul ar el ement
* E g.
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* The first elenent in every array is the zeroth elenment; i.e.,
"C[ O] "_
* |n general, the ith element of array "c" is referred to as

"cl[i-1]".
* The position nunber (nust be an integer or an integer expression)
contai ned within square brackets is nore formally called a subscript,
or index.
* E.g. a=5, b=6

c[a+b] += 2;
adds 2 to array element c[11].

Decl ari ng Arrays
* The programrer specifies the types of each el enent and the nunber
of elements required by each array.
* The conputer reserve the appropriate anount of nenory.
* E g.

int c[12];
is used to tell the conputer to reserve 12 elenments for integer array
"c".
* E g.

int b[100], x[27];
char str[50];
fl oat readi ng[200];
*E g
#i ncl ude <stdio. h>
mai n()
{
int n[10], i;
for (1=0; i<=9; i++)
nfi] = 0;
printf("%%3s\n", "El enent", "Value");
for (i=0; i<10; i++)
printf("%dwd3d\n", i, n[i]);
return O,



* The el enents of an array can also be initialized in the array
declaration by followi ng the declaration with an equals sign and a
conma-separated list (enclosed in braces) of initializers.
* E g.

#i ncl ude <stdio. h>

mai n()
{
int i, n[10] = {32, 27, 64, 18, 95, 14, 90, 70, 60, 37};
printf("%%3s\n", "El enent", "Value");
for (i=0; i<10; i++)
printf("%dwd3d\n", i, n[i]);
return O,
}

* |f there are fewer initializers than elenents in the array, the
remai ning el enents are automatically initialized to zero
* |t is inportant to renenber that arrays are not autommatically
initialized to zero, just |like other variables.
* |f the array size is omitted froma declaration with an initializer
list, the nunmber of elenents in the array will be the nunber of
elenents in the initializer |ist.
* E.g. five-elenent array

int n[] = {1, 2, 3, 4, 5};

#i ncl ude <stdi o. h>
#define SIZE 10
mai n()
{
int s[SIZE], j;

for (j=0; j <= SIZE - 1; | ++)
s[ji] =2+ 2* ],
printf("%%3s\n", "El enent", "Value");
for (j=0; j<SIZE; j++)
printf("%dowd3d\n", j, s[j]);
return O,

}
* The |ine "#define SIZE 10" defines a synbolic constant "SIZE" whose
represents "10".
* A synbolic constant is an identifier that is replaced with
repl acenent text by the C preprocessor before the programis
conpi | ed.
* Using synbolic constants to specify array size nakes prograns nore
scal abl e.

* E g.
#i ncl ude <stdio. h>
#define SIZE 12
mai n()
{
int a[SIzg] = {1, 3, 5, 4, 7, 2, 99, 16, 45, 67, 89, 45},
i, total = 0;
for (i=0; i<SIZE; i++)
total += af[i];
printf("Total of array elenent values is %\n", total);
return O,



}

* A string such as "hello" is really an array of individua
characters in C
* E g.

char stringl[] = "first";
* |t is inportant to note that the string "first" contains five
characters plus a special string term nation character called the
null character ('\0').
* Thus, array "stringl" actually contains six elenents.
* All strings in Cend with the null character
* A character array representing a string should al ways be decl ared
| arge enough to hold the nunber of characters in the string and the
term nating null character
* E.g. stringl[0] is the character 'f' and stringl[3] is the
character '

S .

* W also can input a string directly into a character array fromthe
keyboard using "scanf" and the conversion specification "%".
* E g.

char string2[20];

scanf ("9%", string2);
* The name of the array is passed to "scanf" wi thout the preceding
"&" used with other variables.
* "scanf" can wite beyond the end of the array.
* A character array representing a string can be output with "printf"
and the "9%" conversion specifier
* E g.

printf("%\n",string2);
* The characters of the string are printed until a term nating nul
character is encountered.

* E g.
#i ncl ude <stdi o. h>
mai n()
{
char stringl[20], string2[] = "string literal"
int i;

printf("Enter a string: ");

scanf ("9%", stringl);

printf("stringl is: %\nstring2 is: %\n"
"stringl with spaces between characters is:\n",
stringl, string2);

for (1=0; stringl[i] != "\0"; i++)
printf("% ", stringl[i]);

printf("\n");

return O,

}

* |n functions that contain autonatic arrays where the function is in
and out of scope frequently, make the array "static" so it is not
created each tine the function is called

Passing Arrays to Functions
* To pass an array argunent to a function, specify the nane of the
array wi thout any brackets.
* E g.
i nt hourl yTenp[ 24] ;



nodi f yArray(hourl yTenp, 24) ;

* When passing an array to function, the array size is often passed
so the function can process the specific nunber of elenments in the
array.

* The nanme of the array is actually the address of the first el ement
of the array.

* Because the starting address of the array is passed, the called
function knows precisely where the array is stored

* Therefore, when the called function nodifies array elenents inits
function body, it is nodifying the actual elenents of the array in
their original nenory |ocations.

* E g.
#i ncl ude <stdi o. h>
mai n()
{

char array[5];
printf("array = %\n&array[0] = %\n", array, &array[0]);
return O;
}
* Although entire arrays are passed sinulated call by address,
i ndi vidual array elenents can be passed call by val ues exactly as
sinple variables are.

* E g.
#i ncl ude <stdio. h>
mai n()
{
char str[]="hello";
f oobar (str[3]);
}
* For a function to receive an array through a function call, the
function's paraneter list nmust specify that an array will be
received.
* E g.
void nodifyArray(int b[], int size)
{ . .
int j;
for (j=0; j<size; j++)
b[j] *= 2;
}
* The size of the array is not required between the array brackets.
If it is included, the conpiler will ignore it.

* When an array paranmeter is preceded by the "const" qualifier, the
el ements of the array becone constant in the function body, and any
attenpt to nodify an elenment of the array in the function body
results in a conpiler time error
* E g.
#i ncl ude <stdio. h>
void tryToModi fyArray(const int []);
mai n()
{
int a[] = {10, 20, 30};
tryToModi fyArray(a);
printf("%l % %\n", a[0], a[l1l], a[2]);
return O,



void tryToModi fiyArray(const int b[])

{
b[0] /=2 [* error */
b[1] /=2 [* error */
b[2] /=2 [* error */
}

Mul ti pl e- Subscripted Arrays

* A common use of multiple-subscripted arrays is to represent tables
of values (in rows and col ums).

* Tables or arrays that require two subscripts (indexes) to identify
a particular elenent are called doubl e-subscripted (two-dinmensional)
arrays.

* Every elenent in array "a" is identified by a name of form
"a[i][j]": "a" is the name of the array, and "i" and "j" are the
i ndexes that uniquely identify each elenent in "a"
* A nultiple-dinensional array can be initialized:
int b[2][3] = {{1,2,3}, {4,5,6}};
* E g.
#i ncl ude <stdio. h>
void printArray(int [][3]);
mai n()
{
int arrayl[2][3]
array2[ 2] [ 3]
array3[ 2] [ 3]

{{1,2,3},{4,5 6}},
{1,2,3, 4,5},
{{1, 2}, {4};

printf("Values in arrayl by row are:\n");
printArray(arrayl);

printf("Values in array2 by row are:\n");
printArray(array2);

printf("Values in array3 by row are:\n");
printArray(array3);

return O,
}
void printArray(int a[][3])
{
int i,j;
for (i=0;i<2;i++)
{
for (j=0;j<3;j++)
printf("o%d ", al[ill[jl);
printf("\n");
}
}

* Execrise

Forty students were asked to rate the quality of the food in the
student cafeteria on a scale of 1 to 10. Place the forty responses in
an integer array and summari ze the result of the poll (by values and
hi st ogran).



