Chapter 11

Bit Operations

A bit is the smallest unit of information. A bit is represented by the values 1 and 0. Other representations can be on/off, true/false, and yes/no. Bit manipulations are used to control the machine at the lowest level. Low-level coding such as writing device drivers or pixel-level graphic programming requires bit operations.

Eight bits together form a byte, represented by the C++ data type char. A biyte might contain the following bits: 01100100

Bit Operators

Bit, or bitwise, operator allow the programmer to work on individual bits. 

Bit operators allow you to set, clear, test and perform other operations on bits. 

The bit operators are listed in table below.

	 Operator
	 Meaning

	      &
	 Bitwise AND

	      |
	 Bitwise OR

	      ^
	 Bitwise exclusive OR

	      ~ 
	 Complement

	      <<
	 Shift left

	      >>
	 Shift right


These operators work on any integer or character-data type.

The AND Operator (&)

The AND operator compares two bits. If they both are 1, the result is 1. the results of the AND operator are defined in Table Below.

	Bit1
	Bit2
	Bit1 & Bit2

	0

0

1

1
	0

1

0

1
	0

0

0

1


When two eight-bit variables (char variables) are “ANDed” together, the AND operator works on each bit independently.

The bitwise AND (&) is similar to the logical AND (&&). In the logical AND if both operands are true (nonzero), the result is true (1). In bitwise AND (&), if the corresponding bits of both operands are true (1s), then the corresponding bits of the result are true (1s). So the bitwise AND (&) works on each bit independently while the logical AND (&&) works on the operands as a whole.

Example below shows the use of & and && operators:

#include <iostream.h>

main()

{

    int i1, i2; // two random integers 

    i1 = 4;

    i2 = 2;     // set values 

    // Nice way of writing the conditional 

    if ((i1 != 0) && (i2 != 0))

        cout << "Both are not zero #1\n";

    // Shorthand way of doing the same thing 

    // Correct C++ code, but rotten style 

    if (i1 && i2)

        cout << "Both are not zero #2\n";

    // Incorrect use of bitwise and resulting in an error 

    if (i1 & i2)

        cout << "Both are not zero #3\n";

    return (0);

}

Bitwise OR ( | )

The inclusive OR operator (also known as just the OR operator) compares its operands. If one or the other bit is a 1, the result is 1. Table below shows the lists the truth table for the OR operator.

	       Bit1


	       Bit2


	     Bit1 | Bit2



	        0  


	         0


	           0

   

	        0
	          1
	           1

	        1
	          0
	           1

	        1
	          1
	           1


The Bitwise Exclusive OR ( ^ )

The exclusive OR (also known as XOR) operator results in a 1 when either of its two operands is a 1, but not both. The truth table for the exclusive OR operator is listed in Table below.

	       Bit1


	       Bit2


	     Bit1 ^ Bit2



	        0  


	         0


	           0

   

	        0
	          1
	           1

	        1
	          0
	           1

	        1
	          1
	           0


The Ones Complement Operator (NOT) (~)

The NOT operator (also called the inverted operator or bit flip) is a unary operator that returns the inverse of its operand, as shown in table below.

	      Bit


	        ~Bit



	       0
	           1

	       1
	            0


The Left and Right Shift Operators ( <<, >> )

The left shift operator moves the data left a specified number of bits. Any bits that are shifted out the left side disappear. New nits coming in from the right are zeros. The right shift does the same thing in the other direction. For example:

	
	C=0x1C


	00011100



	C<<1
	C=0x38
	0011000

	C>>2
	C=0x07
	0000111 


