
Digital Logic Gates      

Quiz 04 :::: Boolean Gates – Canonical forms – Karnaugh map – Don't care -  Design 
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1. For the circuit below: 

 
 

Which one of these is equivalent to the 

logic diagram above? 

(a) 𝑓 = 𝑎𝑏 + 𝑎̅𝑏̅ + 𝑏𝑐 

(b) 𝑓 = (𝑎⨁𝑏)(𝑏𝑐̅̅ ̅) 
(c) 𝑓 = 𝑎⨁𝑏⨁𝑐 

(d) 𝑓 = 0 

(e) None of the above 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Draw the minimum cost AND-OR implementation for F 

𝐹(𝐴, 𝐵, 𝐶, 𝐷) = ∑(1,3,6,7,11,14,15)  𝑑(𝐴, 𝐵, 𝐶, 𝐷) = ∑(5,9,11)  
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3. Give the Product-of-Sum (POS) of the following function 

𝐹 = 𝑎𝑏 + 𝑎̅𝑏𝑐̅ + 𝑎̅𝑐 

 

 

 

 

 

 

 

 

 

 

4. Draw the minimum NAND-NAND implementation for F 

𝐹(𝐴, 𝐵, 𝐶, 𝐷) = ∑(1,5,8,13,14,15) 𝑑(𝐴, 𝐵, 𝐶, 𝐷) = ∑(3,10,12) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                    Page 3 

Dr. Mostafa Elhosseini 
 

5. Draw the minimum NOR-NOR implementation for the F  

𝐹(𝐴, 𝐵, 𝐶, 𝐷) = ∑(1,5,8,13,14,15) 𝑑(𝐴, 𝐵, 𝐶, 𝐷) = ∑(3,10,12) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Design a 4-bit signed number decoder using 8-segment display 
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7. Minimize F 

𝐹(𝑋, 𝑌, 𝑍) = ∑(2,6,7) 𝑑(𝑋, 𝑌, 𝑍) = ∑(1,3,4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. For the combinational circuit logic circuit shown below: 

(a) Obtain the logic equation directly from 

the schematic 

 
(b) Obtain the truth table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Obtain the SOP formula 

 



  f = a b +   a -   b - + b c


  f = ( a ⨁ b ) (   b c - )


  f = ( a ⨁ b ) (   b c - )


  f = a ⨁ b ⨁ c


  f = a ⨁ b ⨁ c


  f = 0


  f = 0


  F  ( A , B , C , D ) =  ∑  ( 1 , 3 , 6 , 7 , 11 , 14 , 15 )


  d  ( A , B , C , D ) =  ∑  ( 5 , 9 , 11 )


  F = a b +   a - b   c - +   a - c


  F  ( A , B , C , D ) =  ∑  ( 1 , 5 , 8 , 13 , 14 , 15 )


  d  ( A , B , C , D ) =  ∑  ( 3 , 10 , 12 )


  F  ( A , B , C , D ) =  ∑  ( 1 , 5 , 8 , 13 , 14 , 15 )


  d  ( A , B , C , D ) =  ∑  ( 3 , 10 , 12 )


  F  ( X , Y , Z ) =  ∑  ( 2 , 6 , 7 )


  d  ( X , Y , Z ) =  ∑  ( 1 , 3 , 4 )

