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11 = 1 + 2 + 8 = 20 + 21 + 23
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𝟐𝟑 𝟐𝟐 𝟐𝟏 𝟐𝟎

Presented? YES NO YES YES

Binary 1 0 1 1

𝒂𝒏 ⋅ 𝟐
𝒏 + …+𝒂𝟏⋅ 𝟐

𝟏 + 𝒂𝟎 ⋅ 𝟐
𝟎
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(11)10 1 0 1 1

7 10 0 1 1 1

(11)10+ 7 10 1 0 0 1 0

(11)10 + (7)10 = 𝟏𝟖 = (10010)2
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A B C S

1 1 1 0

1 0 0 1

0 1 0 1

0 0 0 0

(1)10 0 1

3 10 1 1

(1)10+ 3 10 1 0 0
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AND

XOR
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A B Cin S Cout

0 0 0 0 0

0 0 1 1 0

0 1 0 1 0

0 1 1 0 1

1 0 0 1 0

1 0 1 0 1

1 1 0 0 1

1 1 1 1 1
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https://softwarehub.imperial.ac.uk/login
https://www.imperial.ac.uk/admin-services/ict/self-service/connect-communicate/remote-access/virtual-private-network-vpn/
https://www.imperial.ac.uk/admin-services/ict/self-service/connect-communicate/remote-access/remotely-access-my-college-computer/remote-desktop-access-for-students/


11



A B C S

1 1 1 0

1 0 0 1

0 1 0 1

0 0 0 0
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𝐴

𝐵
𝑆 = 𝐴⨁𝐵

𝐶 = 𝐴 ⋅ 𝐵
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• Q1 – One day, when you are having your beef jagga at JCR, a post-doc at EEE 

comes to you and says that he wants to build some adders. You know he has 

some real troubles as he was graduated from UCL. As a smart Bioeng student, 

can you help him to identify which of the following statement(s) regarding adders 

is/are NOT true?

a) A half adder is constructed with a XOR gate and an OR gate

b) A full adder is better than half adder as it has a carry out output

c) A full adder can do multi bit binary addition

d) A full adder is a combinational logic circuit
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• Q2 – The next week, the post-doc brings you a 4-bit addition circuit which is 

assembled by himself.  However, the circuit does not work at all. You decide to 

help him debug. First, you compile a check-list. Which of the following 

statement(s) from the check-list should be true about a 4-bit addition machine?

a) It requires 4 full adders

b) It requires 5 full adders

c) The carry in of the full adder corresponding to the most significant bit is 

connected to the carry out of the full adder corresponding to the second most 

significant bit

d) The carry out of the full adder corresponding to the most significant bit is 

connected to the carry in of the full adder corresponding to the second most 

significant bit

e) None of the above is true
16


