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Midterm Review

Logic Design – BBM231
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Q1 

1’s complement: flip 
2’s complement: flip + 1
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Q1 

a)  truth table
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Q1 

a) truth table
b) K-map
c) solve K-map
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Q2 

Construct a 4-bit BCD adder–subtractor circuit. Use the BCD adder and the 9’s 
complementer. Use block diagrams for the components.



9’s complement subtraction
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Q2 

Construct a 4-bit BCD adder–subtractor circuit. Use the BCD adder and the 9’s 
complementer. Use block diagrams for the components.

?????
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Q2 

Construct a 4-bit BCD adder–subtractor circuit. Use the BCD adder and the 9’s 
complementer. Use block diagrams for the components.
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Q3 

Design a combinational circuit that compares two 4-bit numbers to 
check if they are equal. The circuit output is equal to 1 if the two 
numbers are equal and 0 otherwise.
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Q3 

Design a combinational circuit that compares two 4-bit numbers to 
check if they are equal. The circuit output is equal to 1 if the two 
numbers are equal and 0 otherwise.

Do we know a logic gate that outputs 1 
only if its both inputs are the same?
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Q3 

Design a combinational circuit that compares two 4-bit numbers to 
check if they are equal. The circuit output is equal to 1 if the two 
numbers are equal and 0 otherwise.

Remember XOR is the Odd Function?
What is an Odd Function?
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Q3 

Design a combinational circuit that compares two 4-bit numbers to 
check if they are equal. The circuit output is equal to 1 if the two 
numbers are equal and 0 otherwise.

Then how about XNOR?
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Q3 

Design a combinational circuit that compares two 4-bit numbers to 
check if they are equal. The circuit output is equal to 1 if the two 
numbers are equal and 0 otherwise.
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Q4 

Construct a 5-to-32-line decoder with enable using four 3-to-8-line 
decoders with enable and a 2-to-4-line decoder with enable. Use block 
diagrams for the components.
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Q4 Construct a 5-to-32-line decoder with enable using four 3-to-8-
line decoders with enable and a 2-to-4-line decoder with enable. 
Use block diagrams for the components.
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Q5 Construct a 4-to-16-line decoder with enable using five 2-to-4-
line decoders with enable.



23

Q5 Construct a 4-to-16-line decoder with enable using five 2-to-4-
line decoders with enable.
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Q6 

Implement the circuit with a decoder and NAND gates connected to the decoder 
outputs. Use a block diagram for the decoder. Minimize the number of inputs in the 
external gates.
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Q6 
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Q6 

( NAND )
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Q6 
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Q7 

Implement the functions with one decoder and OR gates
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Q7 
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Q9 Construct a 16x1 multiplexer with two 8x1 and one 2x1 
multiplexers. Use block diagrams.
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Q9 Construct a 16x1 multiplexer with two 8x1 and one 2x1 
multiplexers. Use block diagrams.

a)How many inputs?
b)How many selection lines?
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Q9 Construct a 16x1 multiplexer with two 8x1 and one 2x1 
multiplexers. Use block diagrams.
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Q10 
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Q10 
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Q10 
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Q10 
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Q10 
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Q11 Implement the following Boolean function with a 4x1 multiplexer and 
external gates.
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Q11 Implement the following Boolean function with a 4x1 multiplexer and 
external gates.
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Q11 Implement the following Boolean function with a 4x1 multiplexer and 
external gates.
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Q11 Implement the following Boolean function with a 4x1 multiplexer and 
external gates.
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Q11 Implement the following Boolean function with a 4x1 multiplexer and 
external gates.
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Q12 
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Q12 



Q1
3

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



Q1
3

x y z input F F
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.

Q1
3

x y z input F F
0 0 0

00 0 1
0 1 0

10 1 1
1 0 0

21 0 1
1 1 0

31 1 1



Q1
3

x y z input F F
0 0 0

0 z0 0 1
0 1 0

1 z’0 1 1
1 0 0

2 01 0 1
1 1 0

3 11 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



Q1
3

x y z input F F
0 0 0

0 z 0
0 0 1 1
0 1 0

1 z’ 1
0 1 1 0
1 0 0

2 0 0
1 0 1 0
1 1 0

3 1
1

1 1 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



z

z’

0

1

0

1

2

3

MSB LSB
x y

f

0

1

2

3

MSB LSB
y z

f

Q1
3

x y z input F F
0 0 0

0 z
0

0 0 1 1
0 1 0

1 z’
1

0 1 1 0
1 0 0

2 0 0
1 0 1 0
1 1 0

3 1 1
1 1 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



Q1
3

y z x input F F
0 0 0

00 0 1
0 1 0

10 1 1
1 0 0

21 0 1
1 1 0

31 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



z

z’

0

1

0

1

2

3

MSB LSB
x y

f

0

1

2

3

MSB LSB
y z

f

Q1
3

y z x input F F
0 0 0

0
0

0 0 1 0
0 1 0

1
1

0 1 1 0
1 0 0

2 1
1 0 1 1
1 1 0

3 0
1 1 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



z

z’

0

1

0

1

2

3

MSB LSB
x y

f

0

1

2

3

MSB LSB
y z

f

Q1
3

y z x input F F
0 0 0

0 0 0
0 0 1 0
0 1 0

1 x’ 1
0 1 1 0
1 0 0

2 1 1
1 0 1 1
1 1 0

3 x 0
1 1 1 1

Find the Boolean functions that need to be applied to the inputs of the 
circuit on the right in order to obtain the same function in terms of x, y, and 
z at the output of the circuit shown on the left.



Implement a full adder using two 4to1 
multiplexers. 

Q1
4



A B C Carry
0 0 0 0

0
0 0 1 0
0 1 0 0

C
0 1 1 1
1 0 0 0

C
1 0 1 1
1 1 0 1

1
1 1 1 1

Q1
4



a b c Sum
0 0 0 0

C
0 0 1 1
0 1 0 1

C’
0 1 1 0
1 0 0 1

C’
1 0 1 0
1 1 0 0

C
1 1 1 1

Q1
4
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