1.
(a) True.
Let h(v, x1, ..., Xn) = =f(V, X1, ..., Xn).
(=f)v=hy
=h(1, x1, ..., Xn)
=-f(1, X, ..., Xn)
=-[f(1, x4, ..., Xn)]
=-(fy)
(b) True.
Let h(v, X1, ..., Xn) = f(v, X1, ..., Xn) A &(V, X1, ..., Xn).
(fAgl=hy
= h(1, x1, ..., Xn)
=f(1, x1, ..., Xn) A g(1, X1, ..., Xn)
= (fv) A (gv)
2.
(a) True.
vx. [f(x, y) A g(x, 2)] = [f(0, y) A g(0, 2)] A [f(1, y) Ag(1, 2)]
= [f(0, y) A (1, y)] A [8(0, 2) A g(1, 2)]
= [Vx. f(x, y)] A [Vx. g(x, z)]
(b) False.
Counter example:
Let f(0,y)=0,f(1,y)=1,g(0,2) =1, g(1,z) =0.
3x. [f(x, y) A glx, 2)] = [f(0, y) A g(0, 2)] V [f(1,y) Ag(1, 2)]
=[0A1]V[1AOQ]
=0VvoO
=0
[3x. f(x, y)I A [3x. g(x, 2)] = [f(0, y) V (1, y)] A [8(0, z) V g(1, 2)]
=[0V1]A[1VvO]
=1A1
=1
(c) True.
Let h(x, y) = =f(x, y)
~[Vx. f(x, y)] = -[f(0, y) A f(1, y)]
= [-f(0, y)] V [-f(1, y)]
=h(0,y) Vh(1,y)
=3x. h(x, y)
= 3x. -f(x, y)
(d) False.



Counter example:

Let f(0, 0) =f(1,1) =1, f(0, 1) =f(1, 0) = 0.

vx, Ay. f(x, y) = [f(0, 0) v f(0, 1)] A [f(1, 0) Vv f(1, 1)]
=[1vO]A[OV1]
=1A1
=1

Ay, Vx. f(x, y) = [f(O, 0) A f(1, O)] Vv [f(O, 1) A f(1, 1)]
=[1A0]V[OA1]
=0VvO
=0

3.

Onset: d(x, y, 1) A -=d(x, y, 0)

Offset: —d(x, y, 1) A d(x, y, 0)

Don’t-care set: ¢(x, y, 1) <> ¢(x, y, 0)

(a) (b)




