Lecture 5 

(Manipulating char arrays)

Can I directly assign a value to the entire char array?

If one wishes to put a value into a char array, the temptation would be to do something like this:

   char name[10];

name = "Mary";

This unfortunately would NOT work. The assignment operator ( = ) has NOT been overloaded to work with char arrays in the same manner as the insertion and extraction characters. There is a good reason for this. We can create another char array thusly:

                         char *ptr;

We can then point "ptr" to the char array:

                 ptr = name;

Note that we use the assignment operator to assign the value of one pointer to another. Therefore, we could not very well overload it to also accept the assignment of a string. 

In order to work with char arrays, C++ provides a header file called STRING.H. This header file contains a number of functions that do very useful things with char arrays. There are a number of these functions, but we shall focus our attentions on only four (4) of these:

· strcpy()

· strlen()

· strcat()

· strcmp()

strcpy()

strcpy() (pronounced: string copy), allows the programmer to copy the contents of one array into another. Suppose we have two char arrays  as depicted below:

aName

	C
	O
	N
	S
	T
	A
	N
	T
	I
	N
	E
	\0


stName

	J
	A
	M
	E
	S
	\0
	 
	 
	 
	 
	 
	 


One array is named “aName” and contains the string “CONSTANTINE”

The other is called “stName” and contains the string “JAMES”. We wish to copy the contents of the char array stName into the char array aName. In other words, we want both arrays to contain the string “JAMES”

We have already established that we cannot do simple assignment. The statement

             aName = stName;

Will not work.

For this task we use strcpy().

strcpy() is used thusly:

             pointer to

            source array


strcpy(s1  , s2);


  pointer to

   destination array

In other words, strcpy() needs two pointers. Not a problem, since, as we know, our arrays have pointers attached. Since the aName array is the destination array (the array being copied in to) we place its’ pointer in the first position and the source array’s pointer (the array being copied from) is placed in the second position, thusly:

      strcpy(aName, stName);

After this statement has executed, the situation in the ‘aName” array would be:

   aName

	J
	A
	M
	E
	S
	\0
	N
	T
	I
	N
	E
	\0


The contents of the source array “stName” would remain unchanged.

With strcpy() we can also do something like this:

strcpy(stName, "Mary Jones");

This would copy the string "Mary Jones" into the stName array and place a null terminator after it.

strcmp()

strcmp() (pronounced: string compare), is the function that allows us to compare the contents of two char arrays. This comparison is based on the ASCII value of the characters in the strings.

Let us examine two strings.

   str1

	A
	P
	P
	L
	E
	\0
	N
	T
	I
	N
	E
	\0


str2

	A
	P
	E
	L
	L
	\0
	N
	T
	I
	N
	E
	\0


The strcmp() function will examine the first element of each string str1[0], & str2[0] and find them equal. It would then move to the second element and again find them equal. When the comparison of the third elements was made, it would be discovered that str1[2] was greater that str2[2 because it has a higher ASCII value]. Therefore, the string in str1 would be deemed to be greater than the string in str2. 

Indeed, if these represented two files that you were filing alphabetically in a file cabinet, APELL would come before APPLE because it is "smaller." 

The function is used thusly:

                  strcmp(s1, s2);

s1 & s2 represent pointers to the two arrays to be compared, so if we were to compare the str1 array to the str2 array, we would write:

                                 strcmp(str1, str2);

The function can signal one of three conditions: 

· If it returns a positive number, it means that the string in the first array (s1 or str1 in our example) is larger than the second string (str2 in our example).

· If it returns a negative number, this indicates that the second string is greater than the first.

· If it returns zero (0), this indicates that there is zero difference between the two strings. In other words, the strings are identical.

An example of using this function would be:

                            int temp = strcmp(str1, str2);

                            if(temp == 0)

                                   cout << "\nThe strings are identical.";

                            else if (temp > 0)

                                    cout << "\nThe first string is bigger.";

                            else

                                     cout << "\nThe second string is bigger.";

A more usual way of using this function would be:

                             if(strcmp(str1, str2) == 0)

                                cout << "\nStrings are identical.";

                            else

                                 cout << "\nThe strings are not the same.";

In the test condition, we test for (== 0) because strcmp() will return 0 if the strings are equal which C++ will interpret as false.

strcat()

The strcat() (pronounced string cat) is short for string concatenation. This function allows us to "add" two strings together. For example, we have two arrays as depicted below:

fName

	J
	A
	M
	E
	S
	\0
	
	
	
	
	
	


   lName

	B
	R
	O
	W
	N
	\0
	
	
	
	
	
	


We wish to concatenate them into JAMESBROWN.

We write the following:

 strcat(fName, lName);

The strcat() function  has the form:

  strcat(s1, s2);

Where s1 represents the a pointer to the destination array and s2 represents a pointer to the source array.

strcat() will add the contents of the source array to the contents of the destination array making the string in the fName array:

     fName

	J
	A
	M
	E
	S
	B
	R
	O
	W
	N
	\0
	 


strlen()

This function will return the number of characters in the string occupying an array. In other words, it measures the length of the string in an array. It accepts one parameter, a pointer to the array under consideration. For example, if we were to measure thefname array we depicted earlier, we would write:

                              int temp = strlen(fName);

After execution of this statement, the variable "temp" would have in it an integer value equivalent to the number of characters in the string. strlen() works by counting every character until it encounters the null terminator. It does not count the null terminator so in our example, the value of "temp" would be ten (10).

Can we initialize an array at the point of creation?
Yes we can. Remember that we can initialize an int array this way?

               int num[10] = {12, 45, 67, 45, 34, 55};

Well we can do much the same thing with a char array. We can say:

                   char name[10] = "James";

This will put the string "James" followed by a null terminator into the array. The remaining four (4) elements will be left with garbage values.

The statement :   

                    char name[ ] = "James";

Will also work. The  index operator is left blank allowing the system to decide the length of the array. Here an array just long enough to hold the string will be created; six (6) elements long in this case because a null terminator will be placed at the end of the string.

The statement:

               char name[ ] = {'J', 'a', 'm', 'e', 's'};

Will work as well. Again, an array just long to hold the string will be created. In this example, however, only five (5) elements will be allotted to the array since no null terminator will be placed.

How do I pass a char array to a function?

Funny, you should ask. I was just thinking that I should have covered this topic in my original arrays lecture. No matter, lets' do it now.

This is actually two questions:

1. How do I denote an array in the parameter list of the function

2. How do I pass an array to that parameter

Denoting an array in the parameter list

There are actually two ways of doing this:

· We explicitly tell the parameter list to expect an array, thusly:

              int sumArray(int arr[ ], int size);

Above we have the declaration of a function that accepts two parameters. The first is an array. We can tell that it is an array because the parameter name is followed by the index operator. 

You will observe that the index operator does not have a value. This is because typically, when we write a function, we have no idea of the size of the arrays that will be passed in to the function. 

You may recall that arrays CANNOT be passed by value. the parameter will always represent the original array passed from the calling statement. This means that the function always has the ability to change the original array.

· We tell the parameter list to expect a pointer.

Observe this function declaration:

                     void maxValue(int *arr, int size);

This function declaration shows two parameters. The first indicates a "pointer to int". 

Remember that when we create an array, we also get a pointer to that array. What we are doing is passing the array pointer to the function.

To be perfectly truthful, that is what we are doing in both cases, we are just using different ways of denoting that situation.


To pass an array to a function, we simply send the pointer to the array as the argument.

In the next lecture, we shall begin our in-depth study of pointers.

