Handout 10 (Characters)

Characters are the alphabets (both lowercase and uppercase), digits (0..9), symbols like % > /  ) { * ( } &  #  etc (all symbols on the keyboard), space, \n, \a, \t, and other non-printable characters. The printable set of the ASCII character set is shown in the attached handout.

NOTE: Whitespace characters are space and non-printable characters like \n, \a, and \t

· The statement cout << '\n';  does not print the character \n. It directs the cursor to jump to the next line.

· The statement cout << '\t';  does not print the character \t. It directs the cursor to jump by a tab.

· The statement cout << '\a';  does not print the character \a. It makes an alert sound.

Question: How to declare a variable of character type?

Answer: There is a data type called char. If you want to declare CH to be a variable of type char, then you do this:

char  CH;

Question: How to declare a constant of type char?

Answer: Suppose that you want to declare CH to be a constant of type char and you want to assign to it the character &, then you do it this way:

const char  CH='&';

Notice that the character should be included in single quotes (not double quotes). 

NOTE: If you want to assign a character, say &, to a variable, say the variable is called T (T is of type char), you do it this way:

T='&';

Notice that you must include the character in single quotes. But, the output of the statement

cout << T;

is

&

not

'&'

Question: What will happen if you include the character & in double quotes instead? I.e. what will happen if you replace the statement above by:

T="&";

Answer: You'll get a compile-time error message.

Question: How to read characters from the keyboard?

Answer: Suppose that you have a variable of type char, say it is called CH,  and suppose you want to read a character from the keyboard and assign the read character to the varaible CH, then you do that:

cin >> CH;

NOTE: Whitespace characters (like space, \n, \t, \a ) cannot be read using the above procedure (I mean using the >> operator). If you want to read whitespace characters from the keyboard, then you do the following (once again assume that we want to read a character which might be a whitespace character from the keyboard and assign that character to a variable of type char called CH ).

cin.get(CH);

Once again notice that when you use >> for reading characters, whitespace characters are ignored. 

In general, a call to this function must be of the form:

cin.get(CharVariable);

NOTE: The above statement must be standing alone (not included in an expression). 

Examples:

1. Suppose that Ch1 and Ch2 are variables of type char and suppose that you have the following statement:

cin >> Ch1 >> Ch2;

And suppose you entered the following input

3 a

Notice that there is one space between 3 and a.

Then Ch1 will store the character 3 and Ch2 will store the character a. 

Notice that the whitespace (space in this case) is skipped and not assigned to any of the variables (i.e. it's ignored).

2. Suppose that Ch1, Ch2, and Ch3 are variables of type char and suppose that you have the following statements:

cin.get(Ch1); 
// Statement 1

cin.get(Ch2);

// Statement 2

cin.get(Ch3);

// Statement 3

And suppose you entered the following input:

3 a

Notice that there is one space between 3 and a.

Then Ch1 will store the character 3, Ch2 will store the space character, and Ch3 will store the character a. 

Notice that the whitespace (it's space in this case) is not skipped and it is assigned to Ch2 (i.e. it's not ignored).

Exercise: Write programs to confirm what I mentioned.

WARNING: Suppose you want to read characters from the keyboard and assign them to variables of type char. When you enter the characters, you do not use quotes. Notice that in the examples above, I haven't included neither 3 nor a in quotes when I entered them.

 Question: What is the output of the following statement:

cout<<char(33);

Answer: 

!

Explanation: if k is an integer between 33 and 126, then 

cout << char(k);

displays the character whose index (position) is k in the ASCII character set.

Example:

cout << char(34);

displays

"  

(This is another way for displaying double quotes. Do you remember the first method?)

Examples: What is the output of the following:
1.

char
  ch;

ch='A';

cout << ch << endl;

Answer:

A

2.

char
  A;

A='A';

cout << A << endl;

Answer:

A

3.

cout << 'A' << endl;

Answer:

A

4.

char ch;

ch = '\n';

cout << "SUNY" << ch << "Fredonia" << endl;

Answer:

SUNY 

Fredonia

Example: What is the output of

#include <iostream>

using namespace std;

int main()

{


char ch='~';


cout << int(ch) << endl;


return 0;

}

Answer: 

126

Example: What is the output of

#include <iostream>

using namespace std;

int main()

{


cout << char(126) << endl;


return 0;

}

Answer:

~

Comparing Characters:

< and > can be used to compare variables or constants of type char and expressions whose values are of type char. For example, suppose that Char1 and Char2 are two variables of type char, then 

Char1 < Char 2

means the value of Char1 comes before the value of Char2 in the ASCII character set.

Similarly,

Char1 > Char2

means the value of Char1 comes after the value of Char2 in the ASCII character set

Note: in the ASCII set, all lowercase letters are in alphabetical order and so are all uppercase letters. But uppercase letters come before lowercase letters.

Example:

Expression
Value

'a' < 'b'

'd' < 'a'

'D' < 'a'

'D' < 'A'
true

false

true

false
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