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1. (a) Simplify the given Boolean function using theorems,
postulates and De Morgan’s theorems.

(b) Express the simplified function of (a) in canonical form.

A’+B
A’(B+B’)(C+C’)+(A+A’)B(C+C’)
A’(BC+BC’+B’C+B’C’)+B(AC+AC’+A’C+A’C’)
(A’BC+A’BC’+A’B’C+A’B’C’)+(ABC+ABC’+A’BC+A’BC’)
f(A,B,C)=∑m(0,1,2,3,6,7)

10 CO1 BL3

2. Using K-maps simplify the Boolean function
F = ∏M(4,6,9,11,12,14) + d(8, 10) and sketch the
minimized expression with NOR gates only.

10 CO1 BL3



3. (a) List the error in the followingcodeandrewrite the error free
code in gate level to act as a 2x1 multiplexer.
Module m21-str(Y, D0, D1, S); //line 1
inputs D0, D1, S //line 2
Output Y, S; //line 3
wires T1, T2, Sbar //line 4
and A1(T1; D1; S); //line 5
and A2(T2 D0 Sbar) //line 6
not (Sbar S) //line 7
OR (Y T1 T2) //line 8
EndModule //line 9

module m21_str(Y,S,D0,D1); //line 1
input D0, D1, S; //line 2
output Y; //line 3
wire T1, T2, Sbar; //line 4
and A1(T1,D1, S); //line 5
and A2(T2,D0,Sbar); //line 6
not (Sbar,S); //line 7
or (Y,T1,T2); //line 8
endmodule //line 9

10 CO2 BL3

(b) Execute the following statements and display the output
values.
(i) &X, where X=4’b1010.
Ans. 0

(ii) (A && B), where A=4’b0010 and B=4’b0100.

Ans. 1

(iii)A?B:C where A = 3’b101, B=3’b110 and C=3’b01

Ans B=3’b110

(iv) {X,2{Y}}, where X=4’b1011 and Y= 4’b1100.



Ans 8'b11001100

(v) (X = = =Y), where X=4’b1010 and Y= 4’b10x0.

Ans 0000

4. Design a 3-bit combinational circuit whose output is ‘1’ if
the input variables have more 0’s than 1’s. The output is ‘0’
otherwise. Write a Verilog gate-level model of the circuit
along with its testbench code.

A B C Y
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 0

=∑m(0,1,2,4)

F=A’B’C’+A’B’C+A’BC’+AB’C’

module minterm_logic_gate_level ( input A, B, C, output
F );
// Intermediate signals
wire A_not, B_not, C_not;
wire term1, term2, term3, term4;
// Generate negations
not (A_not, A);
not (B_not, B);
not (C_not, C);
// Implement each product term
and (term1, A_not, B_not, C_not); // A'B'C'
and (term2, A_not, B_not, C); // A'B'C
and (term3, A_not, B, C_not); // A'BC'
and (term4, A, B_not, C_not); // AB'C’
// Combine terms with OR gate
or (F, term1, term2, term3, term4);
endmodule

10 CO3 BL3

5. (a) Design a 3-bit EVEN Parity Generator Circuit using 4x1
multiplexer

10 CO3 BL3



(b) Implement a full subtractor circuit using 2 to 4 decoders




