1. Complete the truth table for a half adder

Input A Input B Sum (S) Carry (C)

0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1
Explanation:

A Half Adder performs binary addition of two bits.

e Sum=A®DB
e Carry=A"B

2. What is the main difference between a half adder and a full
adder?

e Half Adder: Adds two input bits (A and B). It cannot handle carry
input from a previous addition.
e Full Adder: Adds three bits — A, B, and a carry input (Cin) — and
produces a Sum and Carry output.
o Formula:
= Sum=A @B Cin
= Carry=(A - B)+(Cin - (A @ B))

A full adder includes the carry input; a half adder does not.

3. Using the full 4-bit adder in the slide, draw the full 2-bit adder.
Then, add the following binary numbers:

Let’s perform both additions step by step.

(a) 01 + 11

Result: 100 (3 + 1 =4 in decimal)

(b) 10 + 11



Result: 101 (2 + 3 =5 in decimal)

4. Using the full 4-bit subtractor, draw the logic circuit of a 2-bit
subtractor. Label the inputs and outputs. Then compute:

Subtraction uses the formula:
A —-B=A +(2’s complement of B)
That means:

1. Invert each bit of B
2. Add 1 to the least significant bit (LSB)

(a) 10 — 01

10

Result: 01 (2 -1 =1 in decimal)

(b) 11-10

11

Result: 01 (3 —2 =1 in decimal)

Operation Result (Binary) Result (Decimal)
01+11 100 4
10+ 11 101 5
10-01 01 1
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