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Binary Logic

 Definition of Binary Logic
* Binary logic consists of binary variables and a set of logical operations.
* The variables are designated by letters of the alphabet, such as A, B, C, x, y,

z, etc, with each variable having two and only two distinct possible values: 1
and O,

* Three basic logical operations: AND, OR, and NOT.

1.

AND: This operation is represented by a dot or by the absence of an operator. For
example, x - y =z or xy = z is read “x AND y is equal to z,” The logical operation
AND is interpreted to mean that z =1 if only x = 1 and y = 1; otherwise z = 0.
(Remember that x, y, and z are binary variables and can be equal either to 1 or O,
and nothing else.)

OR: This operation is represented by a plus sign. For example, x + y = z is read “x
OR y1s equal to z,” meaning thatz=11fx=1lory=1orifbothx=1andy=1.
If bothx=0and y =0, thenz = 0.

NOT: This operation is represented by a prime (sometimes by an overbar). For
example, X' =z (or X =z)isread “not x 1s equal to z,” meaning that z i1s what z 1s
not. In other words, 1if x = 1, then z = 0, but if x = 0, then z = 1, The NOT operation
1s also referred to as the complement operation, since it changes a 1 to 0 and a 0 to
1.
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(a) Three-input AND gate  (b) Four-input OR gate
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Summary
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(A+B)(A+B)=AB+AB
(A+B)+ (A+B) =AA+ AB +AB+BB
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= AB +AB
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Conversion of Boolean Function

Truth table
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0+0=0 Sum = 0, carry out =0
0+1=1 Sum = 1, carry out =0
1+0=1 Sum =1, carry out =0
1+1=10 Sum = (, carry out =1

s bl 8 AR L) Al e carry in =1 ) S Ladis

1+0+0=01 Sum =1, carry out =0
1+0+1=10 Sum = (, carry out =1
1+1+0=10 Sum = (, carry out =1

1+1+1=11 Sum =1, carry out =1
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0 for +
1 for -
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