Lecture 19 – Character Representation
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• All that computers ‘understand’ is electrical current down wires:
no flow = off = 0 flow = on = 1 

• Sequence of wires allow representation of more than 1 bit 
– We have used this to represent numbers 
– Computer has circuits that perform ‘addition’, ‘multiplication’ and ‘logic’ on binary numbers 

• Therefore numbers are the basic building blocks of everything known to the computer 
– Yet we know that computers handle letters, words, paragraphs, etc. in text editors and word processors 
– How? All letter, punctuation, etc. are all NUMBERS 

• In fact to Java they are all integer of size int 
– Although println() converts them to size short 

• Each number is treated as if it were a letter 
– When displayed to the screen the number is converted to pixels in the shape of the letter it represents 
– When checking a dictionary the ‘letters’ in the ‘word’ are numerically compared to the ‘letters’ of a word in a dictionary etc

• The number to letter pairing is called a ‘code’ 

• Of course more than letters have to be represented 
– Punctuation 
– Symbols such as @ # $ % & + etc. 
– The space in between words! 
– Numerical digits (0 1 2 3 4 5 6 7 8 9) 
– and of course letters, both UPPER and lower case 

• All of the above are called Characters 

• Their numerical representation is called a Character Code
• There have been many character codes created over the years 
– EPCIDIC (developed by IBM) 
– ASCII (developed by ANSI) 

• American National Standard Code for Information Interchange 
– UNICODE (developed by ISO) 

• an extension of ASCII to international alphabets 

• ASCII and UNICODE now almost universal
[image: image1.png]Character method Responsiblity

isLetter

Returns true if ¢ is a letter (upper or lower case)

Returns true if ¢ is a digit

Returns true if ¢ is a letter or digit

Returns true if ¢ is a lower-case letter

Returns true if ¢ is a whitespace character

Returns true if ¢ is an upper-case leter

Returns the lower-case representation of ¢

Returns the upper-case representation of ¢

Returns the numerical value of the digit (-1 if not a digit)
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Lecture 20 – ASCII in Java
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• ASCII character ‘numbers’ are stored in a data type called char 
– char is an integer data type the same size as int 

• Variables of type char can be treated like an integer 
– They can be added, subtracted, multiplied, etc. 
– The only difference is in the behaviour of System.println() 

• Let x be of type int, and c be of type char 

• println(x)takes x and converts the number into a sequence of ASCII values that represents the number 
– 239 is converted to 2 3 9 and then to 50 51 56 and those numbers are sent to the output
– 52.8 is converted to 5 2 . 8 which is 53 50 46 56 and those numbers are sent to the output 

• println(c)takes c and just prints its number as is 
– 66, which represent B, is sent to the output as 66 

• DOS or TextPad or Notepad assumes the numbers given to it are ASCII and displays them as such (they always do that)

Character Literals 

• Just as int has corresponding literals, so too does char 

• Character literals is the character between single quotes 
– 'A', '6', '?', '&', 'c' are character literals 
– 65, 54, 3, 38, 99 are really what they are
• You can do arithmetic using character literals 
– They get converted to type int so you have to cast to (char) 
– 'A' + 5 produces (int) 70 not (char) 70 
– (char) ('A' + 5) produces (char) 70, i.e. 'F' 

• See ASCII_As_Numbers.java
Converting ASCII Digits to Numbers 


Just subtract the character '0' from the character digit to get the actual integer number. 

See DigitToNumber.java
The Character Class 

• The class Character is just like the classes Integer and Double…
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 • See CharacterClassExample.java 

Lecture 21 – Simple Keyboard Input 
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• Java has various methods for getting characters from the keyboard 

• Simplest type takes in a single character at a time:
System.in.read();
• Looks similar to System.out.print(); 

Similarities:

– Both deal with characters 

– Both are a part of the System class


Differences: 

– print() prints multiple characters 

– read() reads only 1 character 

– print() converts numbers to strings; 

– read() reads only 1 character (no conversion done) 

– print() takes \n and prints out CR LF 

– i.e. (char) 13 (char) 10 

– read() reads only 1 character 

– The first Execution gets the CR, the next gets the LF

Details: 
• receive int ASCII values of individual characters 
– must cast to char (char) 

• receive only one int per execution of System.in.read(); 

• no characters read until 'Enter Key' pressed 
– 'Enter Key' adds all characters on the line onto the 'input buffer' all at once 
– This includes the CR LF characters 
– System.in.read() looks at each character in the buffer one at a time 

• When System.in.read() is executed, the system will not continue the program until the 'Enter Key' is pressed. See ReadExample.java
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public class ReadExanple

¢
public static void main (String[] args) throus I0Exception
<
char ¢ = * '3
Final char LF = (char) 105
Final char CR = (char) 13;
For (int i = 8; i < 35 i++)
<
System.out.print(“Type in line: *)
while((c - (char)System.in.read()) t= LF)
<
if (c t= OR)
Systen.out.print(c);
>
Systen.out.println();
>
>




The ASCII Character Set (Bottom Byte)








