C++ Labs (Notes no. 3)
Arrays:
 One dimensional arrays:
  Some times you wish to make a list. List of variables, numbers or characters that the members of the list are related to each other. It’s just  like when you go to a market, you make a list of things to buy and you divide these things into groups, each group have a name and all its members are of the same kind (food, clothes, toys…etc). You can consider each group as a list of things related to each other and have a common name. In programming languages you can do the same, you can group some variables or constants together with a common name. However, in C++ it’s common and wide use to do lists (arrays). In fact an array in programming language is a Data Type just like int, char, float…etc. All Data Type rules are applied to the arrays. 
You must specify the type of your array, all the array members must be of the same type, also you need to give your array a valid name, and to specify the size of your array. The size of an array is the number or members the array can contain.

The basic form of creating an array is:

Data_type   valid_name [size] ;  
Example:

int    list[5] ;

float   numbers[20] ;

We now get a closer look to the memory:

                                                                                                                 List (array)           int              
The compiler holds a location in the memory for 
	 

	

	

	

	


the array. It holds sequent locations for all array members                         0

and of the same type. It gives this location the name you specified.                                     

Also it gives each member of the array an index (number) so you              1

can deal with any member of the array separately, these indexes  
starts with zero (0) and ends with (size-1) so the index of the first             2

member is always zero (0) and the index of the last member is always

(size-1). However the size of the array must be a specified constant          3

inside the code you cant use another variable as the size of the array 

even if you assigned a value for this variable before you use it as the        4

size of the array (this will give a compile error) but you still can do

this using the pointers technique.  
Note: You must distinguish between the member index and the                index
            the value stored in this member location.                                        
-Powered by OctoSoft Enterprises-
Notes:

1) You can deal with any member of the array separately by specifying its index as follows:

                              array_name [index]

      and use this with any statement but you cant use the array as a unit except for array of (char) as we will see later in this notes.

//this code is WRONG
                                                 array_name=10;     X
2) To fill an array members with values you must fill it one by one. However use any of:

a) fill only one member by using a simple assignment statement:

                                  array_name[index]=value;

b) fill some of the members or all of them using a loop (for loop is preferred)

          Example:

                                         for(int i=0;i<5;i++)

                                         {

                                                cin>>list[i];

                                          }
c) fill the whole array at the declaration statement, you can also leave the size part empty and the compiler will calculate it:
                data_type  array_name [size]={ , , , , …… ,} ;

                data_type  array_name []={, , , , ……, };
d) fill the whole array at the declaration statement with the same value:

                                  data_type  array_name [size]={value} ;
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3) To display an array on the screen you need to use a loop to display all or some of the    array members or use single statement to display only one member.

Example:

for(i=0;i<5;i++)

{

     cout<<list[i] ;

}
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    4)  Your program will be destroyed if you tried to assign values to or use members don’t        exist in the array (using indexes greater than the size of the array). However this won’t cause a compile error you must check it yourself. 
Strings:

     A string is an array of characters. Though it’s an array it has some different rules but it’s still created and declared using the same way:

                    char  array_name [size] ;  
      A very important difference is that the string always ends with a null byte (‘\0’). A null byte is a byte that stores nothing but not zero it’s just stores nothing. The reason that string ends with a null byte is when you declare a string the compiler holds a location for the string
in the memory. That location was holding something before (noise) and this noise is also a character so for the compiler to differentiate between the last character of the string and the noise the string always ends with null byte. Then you must ensure counting the null byte when you evaluate the string size, for example if your string is 5 characters make the size 6.
Example:

   char name[6]=”Ahmed”;

                                                                                                                                                                                                                               
                                                                             name               0                                                       
                                                                                           1

                                                                                           2

                                                                                           3

                                                                                           4

                                                                                           5

                                                                                                                                      null byte
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As we said string is an array of characters, then we deal with characters therefore we use the following rules to fill a string:

1) You can fill a string as a whole unit without using any loop:

                 char name[6] ;
                 name=”Ahmed” ;
           but note that we put our value between double quotes  ( “ ).

2) You can also fill or deal with any member of the string separately by specifying the   member index just like arrays. But you must put the member value between single quotes ( ‘ ) because it’s a character.

                       name[2]=’y’ ;

3) You can fill the string with the same value (character) at the declaration statement, also you can leave the size part empty and the compiler will calculate the size and will also count the null byte as follows:

                    char  name[6]={ ‘ A ’ } ;

                    char  phone_no[]= ”5555555”;
   Note: You can use the string as a whole unit by its name unlike the arrays, and you still can deal with any member of the string separately by specifying its index.
cin>>name;

cout<<name;

Multi dimensional arrays:

    Tow dimensional arrays:

       Some times you wish to create a table. It’s allowable in C++ to do as follows:

    data_type   valid_name [no of rows][no of coulmns] ;   
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However it’s also an array called 2 dimensional array and it has the same rules of the arrays

exactly.

Notes:

1) When you fill this array at the declaration statement you use as follows:

               int  table [3] [2]={ { 1 , 2 },{ 3 , 4 },{ 5 , 6 } } ;

2) To fill the array using loops, use 2 nested for loops:

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

                 for(int j=0;j<columns;j++)

                         cin>>array_name[i][j] ;
 Array of strings:

   It’s the most common use of the 2 dimensional array technique. It means to make a list of strings (names for example).

         char names [5][10];

         for(int i=0;i<5;i++)

            cin>>name[i];    
However you can make multi dimensional array not only 2. It depends on how you can imagine this array. The rules of any is the same as the one dimensional array.  
Note: We will know some useful functions that deal with strings in the notes of functions.
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