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1 (a)  Define a) literal b) canonical SOP c) PrimeImplicants& Essential Prime Implicants d) Maxterm e) Combinational circuit.Give 

examples for each. 

[5] CO1 L1 

1 (b) Design a combinational circuit to output 2s complement of BCD number. Show the circuit can be implemented using EX-OR 

gates? 

[05] CO1 L2 

2 (a) Express the following functions into canonical form: 

i) f = ab’+bc                 ii) f=(a+b’)(b’+c) 

[05] CO1 L3 

2 (b) Transform each of the following canonical expression into other canonical 

form in decimal notation: 

f(x,y,z) = Σm(0,1,3,4,6,7) 

f(w,x,y,z) = π(0,1,2,3,4,6,12) 

[05] CO1 L1,L2 

3(a) Identify all PIs and EPIs of the following using kmap. [05] CO1 L2 



f(a,b,c,d)= Σm(0,2,4,5,6,7,8,10,13,15) 

3(b) Simplify the following expression using Kmap. Implement the simplified expression using NAND gates only. f 

=Σm(0,1,2,5,6,7,8,9,10,13,14,15). 

[05] CO1 L2 

4 Simplify the following using QM method. 

f(a,b,c,d) = Σm(7,9,12,13,14,15)+dc(4,11) 

[10] CO1 L1,L2 

  

5 Explain the working principle of 4 bit Carry Look Ahead adder with relevant 

equations & block diagram. 

[10] CO2 L2 

6 Explain a BCD to Seven Segment Display with relevant equations and block 

diagram. 

[10] CO2 L2 

7 What is magnitude comparator? Design and implement 4-bit magnitude 

comparator using suitable logic gates.  

[10] CO2 L2 

8 Implement f(a,b,c,d)=∑m(1,4,5,7,9,12,13) using 4:1 mux. Describe how a 

Demux will work as a Decoder using suitable block diagrams & truth table. 

[10] CO2 L2 

 

 

 

SOLUTION FOR IAT 1 

1a) Define a) literal b) canonical SOP c) PrimeImplicants& Essential Prime Implicants d) 

Maxterm e) Combinational circuit.Give examples for each. 

A group of square or rectangle made up of bunch of adjacent minterms which is allowed by 

definition of K-Map are called prime implicants(PI) i.e. all possible groups formed in K-Map. 

 

Essential Prime Implicants – 

These are those subcubes(groups) which cover atleast one minterm that can’t be covered by 

any other prime implicant. Essential prime implicants(EPI) are those prime implicants which 

always appear in final solution. 



 

Canonical SoP form 

Canonical SoP form means Canonical Sum of Products form. In this form, each product term 

contains all literals. So, these product terms are nothing but the min terms. Hence, canonical 

SoP form is also called as sum of min terms form. 

Therefore, the Boolean function of output is, f = p’qr + pq’r + pqr’ + pqr. This is the canonical 

SoP form of output, f. We can also represent this function in following two notations. 

 

1b) Design a combinational circuit to output 2s complement of BCD number. Show the circuit 

can be implemented using EX-OR gates? 

 



 

 

 

2a) Express the following functions into canonical form: 

i) f = ab’+bc                 ii) f=(a+b’)(b’+c)  

1) f= a’bc+ab’c’+ab’c+abc   ii) f= (a+b’+c)(a+b’+c’)(a’+b’+c) 

2b) Transform each of the following canonical expression into other canonical 

form in decimal notation: 

f(x,y,z) = Σm(0,1,3,4,6,7) 

f= ∏(2,5) 

f(w,x,y,z) = π(0,1,2,3,4,6,12) 

f= Σ(5,7,8,9,10,11,13,14,15) 

 

3a)Identify all PIs and EPIs of the following using kmap. 

f(a,b,c,d)= Σm(0,2,4,5,6,7,8,10,13,15) 



 

Simplify the following expression using Kmap. Implement the simplified expression using 

NAND gates only. f =Σm(0,1,2,5,6,7,8,9,10,13,14,15). 

 

 

 

Simplify the following using QM method. 

f(a,b,c,d) = Σm(7,9,12,13,14,15)+dc(4,11) 



 

 



 



Q5 Explain the working principle of 4 bit Carry Look Ahead adder with relevant equations & block diagram 



 

 



 

 



 

 

 



 

 

            

 

 



 

Q7 What is magnitude comparator? Design and implement 4-bit magnitude comparator using suitable logic gates. 



 


