Q1)
a) //////////////// 2 INPUT AND GATE
module andgate (a, b, c);
input a, b;
output c;
assign c = a & b;
endmodule
////////////////
//////////////// TESTBENCH
module andgate_tb;
wire t_c;
reg t_a, t_b;
andgate my_gate( .a(t_a), .b(t_b), .c(t_c) );

initial
begin
$monitor(t_a, t_b, t_c);
t_a = 1'b0;
t_b = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
#5 
t_a = 1'b1;
t_b = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
end
endmodule
/////////////////////
 

b) ////////////////// 3 INPUT OR GATE
module orgate(a,b,c,d);
    output d;
    input a,b,c;
    assign d = (a | b | c);
endmodule
//////////////////

/////////////////// TESTBENCH
module orgate_tb;
wire t_d;
reg t_a, t_b, t_c;
orgate my_gate( .a(t_a), .b(t_b), .c(t_c), .d(t_d) );

initial
begin
$monitor(t_a, t_b, t_c, t_d);
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b1;
#5 
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b1;
end
endmodule
/////////////////////










c) ////////////////// 2 INPUT NAND GATE
module nandgate(a,b,c);
    output c;
    input a,b;
    assign c = ~(a & b);
endmodule
//////////////////
/////////////////// TESTBENCH
module nandgate_tb;
wire t_c;
reg t_a, t_b;
nandgate my_gate( .a(t_a), .b(t_b), .c(t_c) );

initial
begin
$monitor(t_a, t_b, t_c);
t_a = 1'b0;
t_b = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
#5 
t_a = 1'b1;
t_b = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
end
endmodule
/////////////////////

d) ////////////////// 2 INPUT NOR GATE
module norgate(a,b,c);
    output c;
    input a,b;
    assign c = ~(a | b);
endmodule
//////////////////
/////////////////// TESTBENCH
module norgate_tb;
wire t_c;
reg t_a, t_b;
norgate my_gate( .a(t_a), .b(t_b), .c(t_c) );

initial
begin
$monitor(t_a, t_b, t_c);
t_a = 1'b0;
t_b = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
#5 
t_a = 1'b1;
t_b = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
end
endmodule
/////////////////////

e) ////////////////// 2 INPUT XOR GATE
module xorgate(a,b,c);
    output c;
    input a,b;
    assign c = (a ^ b);
endmodule
//////////////////
/////////////////// TESTBENCH
module xorgate_tb;
wire t_c;
reg t_a, t_b;
xorgate my_gate( .a(t_a), .b(t_b), .c(t_c) );

initial
begin
$monitor(t_a, t_b, t_c);
t_a = 1'b0;
t_b = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
#5 
t_a = 1'b1;
t_b = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
end
endmodule
/////////////////////

Q2)
a) /////////////////// F=A’BC’+AB’C’+ABC’
module fxn(a,b,c,f);
    output f; 
    input a,b,c;
    wire p,q,r,x,y,z;
    assign p = ~a;
    assign q = ~b;   
    assign r = ~c;
    assign x = p & b & r;   // X=A’BC’
    assign y = a & q & r;   // Y=AB’C’
[bookmark: _GoBack]    assign z = a & b & r;   // Z=ABC’
    assign f = x | y | z;
endmodule
//////////////////

/////////////////// TESTBENCH
module fxn_tb;
wire t_f;
reg t_a, t_b, t_c;
fxn my_fxn( .a(t_a), .b(t_b), .c(t_c), .f(t_f) );

initial
begin
$monitor(t_a, t_b, t_c, t_f);
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b1;
#5 
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b1;
end
endmodule
/////////////////////



b) //////////////////// reduced F = BC’+AB’C’ = AC’+A’BC’
module redfxn(a,b,c,fr);
    output fr; 
    input a,b,c;
    wire p,q,r,x,y;
    assign p = ~a;
    assign q = ~b;   
    assign r = ~c;
    assign x = b & r;            // x=BC’
    assign y = a & q & r;    // y=AB’C’
    assign fr = x | y;
endmodule
//////////////////

/////////////////// TESTBENCH
module redfxn_tb;
wire t_fr;
reg t_a, t_b, t_c;
redfxn my_redfxn( .a(t_a), .b(t_b), .c(t_c), .fr(t_fr) );

initial
begin
$monitor(t_a, t_b, t_c, t_fr);
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b0;
t_c = 1'b1;
#5 
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b0;
t_b = 1'b1;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b0;
t_c = 1'b1;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b0;
#5
t_a = 1'b1;
t_b = 1'b1;
t_c = 1'b1;
end
endmodule
/////////////////////


