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Handout 18

One Dimensional Arrays

Arrays (Part I)
Remark: When I say array/arrays in this handout, I mean one-dimensional array/arrays.

Why arrays?

· Suppose you want to read 100 numbers and then to sort them. Then using the data structures we learned so far, you'll have to declare 100 variables and your program will be very long.

· Suppose you want to pass 50 numbers to a function to perform calculations on them, then your function must have at least 50 parameters. 

What is a one-dimensional array?

How to declare arrays?

Example1: Suppose you want to declare an array with the following properties: 

· Name of the array: A.

· Elements of the array are of type float.

· The array has 5 elements. I.e. the size of the array is 5.

Then this is the way to do it:

float A[5];

Array A has 5 elements of type float. The first element of the array is A[0], the second is A[1], the third is A[2], the fourth is A[3], and the fifth is A[4].

Example2: Suppose you want to declare an array with the following properties: 

· Name of the array: ABC.

· Elements of the array are of type string.

· The array has 4 elements. I.e. the size of the array is 4.

Then this is the way to do it:

string ABC[4];

Array ABC has 4 elements of type string. The first element of the array is ABC[0], the second is ABC[1], the third is ABC[2], and the fourth is ABC[3].

Here is the general procedure of declaring arrays:

DataType  ArrayName[ArraySize];

Remarks:

1. The above style of arrays is called C_style arrays. It's inherited from the parent language C.

2. You have to specify the size of the array in declaration. The size must be an integer value (usually of type int). With this style of arrays, you can't change the size of the array during execution. For this reason, some people call these arrays fixed-size arrays. Even you can't do the following

int N = 7;

float A[N];

But, you can do this:

const int N=7;

Float A[N]; 

3. The first element is at position 0 and the last is at position ArraySize-1. The first element is ArrayName[0] and the last is ArrayName[ArraySize-1]. The element at index (subscript) K is ArrayName[K]. Notice that K has to be greater than or equal to zero and less than or equal to ArraySize-1.

4. The index can be an integer constant, and integer variable, or an expression of integer value.

5. The type of the array is the type of the elements of the array, which is DataType. 

6. The above remark means that all elements of the array must be of the same type.

7. Declaration of arrays similar to that of variables. The only deference is that you have to include the size of the array within brackets when you declare it.

Example 1: Declare an array of size 100 of type char and whose name is C.

char  C[100];

Example 2: Suppose that A is an array of type float and of size 27 and suppose that A[19]=2.5, A[20]=-3.7, A[21]=-100, what is the output of the following?

int N = 144, M = 4;

cout << A[int(8+sqrt(N))] << endl;

cout << A[M*M + 5] << endl;

A[20] = A[23-M] + 7;

cout << A[20] << endl;

cout << pow(A[19],2) << endl;

Answer:

-3.7

-100

9.5

6.25

Question: Notice that I used int(8+sqrt(N)) in the previous example. Is it ok to replace it by 8+sqrt(N)? The answer is no, because the value returned by the sqrt function is of type float and the indices should evaluate to integer values. Notice the value returned by sqrt, pow, fabs, cos, sin, tan, etc is of type float. So, if you use anyone of these functions as a part of an index expression, then you must take the integer part of that exactly as I did in the previous example.

Example 3: Declare an array of size 100, of name A, and type int. The first element of the array should be 5, the second 6, the third 7, and so on.

Solution:

int A[100]; 

for (int K=0; K<= 99; K++)


A[K] = 5 + K;

Example 4: Suppose A is an array of size 50. Write a code to display the elements of the array.

Solution:

for (int K=0; K<= 49; K++)


cout << A[K] << " ";

Example 5: Suppose A is an array of size 50. Write a code to display the elements of the array five elements on a line.

Solution:

for (int K=0; K<= 49; K++)

{


cout << A[K] << " ";


if (((K+1) % 5) == 0) cout << endl;

}

Example 6: Write a code to declare an array of name B, of type float, and of size 150 and to read the elements of the array from the keyboard.

Solution:

float B[150];

for (int K=0; K<= 194; K++)


cin >> B[K];

Example 7: Suppose A is an array of type float and of size 100, write a code to find out whether 2.5 is an element of the array. If not, then display "2.5 is not an element of the array.". If yes, then display the number of times 2.5 appears in the array.

Solution:

int Count = 0;

for (int K=0; K<=99; K++)


if (A[K]==2.5) Count++;

if (Count==0)


cout << "2.5 is not an element of the array." << endl;

else


cout << "2.5 appears " << Count << " times in the array." << endl;

Example 8: Suppose A is an array of type int and of size 100, write a code to find the average of the elements of the array and the maximum and minimum elements.

Solution:

int Max = A[0], Min = A[0];

float Average=A[0];

for (int K=1; K<= 99; K++)

{


Average = Average + A[K];


if (A[K] > Max) 

Max = A[K];


if  (A[K] < Min)



Min = A[K];

}

Average = Average/100;

How to initialize arrays during declaration?

Suppose you want to declare A to be an array of type string and of size 3, and suppose you want the first element of the array to be Alpha, the second Beta, and the third Gamma, then how to do that?

Answer:

string A[3] = {"Alpha", "Beta", "Gamma"};

Or you can do it as follows:

string A[ ] = {"Alpha", "Beta", "Gamma"};

Example 9: Suppose you want to declare A to be an array of type int and of size 4, suppose that N is a variable of type int, and N=5, and suppose you want the first element of the array to be 2N+1, the second N4, the third 7, and the fourth equal to the second minus 15, then how to do that?

Answer:

int  A[4]={2*N+1 , pow(N,4) , 7 , A[1]-15};

Example 10: Declare A to be an array of type int and of size 1000, and set all elements of the array equal to 0.

Solution:

int A[1000]={0};

Example 11: What is the output of the following?

int A[5]={-1,-2,A[1]+9}; A[3]=A[1]*A[1];   

for (int i=0; i<= 4; i++)


cout << A[i] << " ";

cout <<"\n";

Answer:

-1 -2 7 4 0

Example 12: Suppose N is a variable of type int and N = 100, and suppose A is an array of type float and of size 200. Write a code to add 3 to each one of the first N elements of the array.  

Solution:

for (int K=0; K<= N-1; K++)


A[K] = A[K] + 3;

Example 13: Let A and B be arrays of type float and of size 100. Create a new array C and set the ith element of C to be the sum of the ith element of A and the ith element of B.

Solution:

int C[100];

for (int K=0; K<= 99; K++)


C[K] = A[K] + B[K];

Example 14: What is the output of the following?

int A[5] = {3,2,3,5,2};

A[4] = A[A[2]]++;


cout << A[4] << endl;

cout << A[3] << endl;

Answer:

5

6

1
1

