1a)  W(A,B,C) =
A’BC’ + A’BC + AB’C’ + AB’C



A’B(C’+C) + AB’(C’+C)



A’B + AB’



A XOR B

1b)  X(A,B,C) =
A’B’C’ + A’BC + AB’C’ + ABC



(A’ + A)B’C’ + (A’ + A)BC



B’C’ + BC

1c) Y(A,B,C,D)=
A’B’C’D’ + A’B’C’D + A’B’CD’ + A’B’CD + AB’C’D’ + AB’CD’



A’B’C’(D’ + D) + A’B’C(D’ + D) + AB’D’(C + C’)



A’B’C’ + A’B’C + AB’D’



A’B’(C’ + C) + A B’D’



A’B’ + B’D’
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2)  1a:
1b:



2a) W = A’B + AB’



2a) X = B’C’ + BC



2b) W = (A + B)(A’ + B’)



2b) X = (C + B’)(C’ + B)



2c) W’ = A’B’ + AB



2c) X’ = BC’ + B’C



2d) W’ = (B’ + A)(A’ + B)


2d) X’ = (B’ + C’)(B + C)
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1c:   


2a) Y = A’B’ + B’D’


2b) Y = B’(A’ + D’)


2c) Y’ = B + AB’D


2d) Y’ = (A + B)(B + D)

3)
i)

[image: image4.png]—

A—T
L
e

NAND2B1

NANDZ
NAND2B2

— S I

NANDZ
NAND2B2




3a) 
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3b)

3c) F = ABD + ABE + CD + CE + A’D’

3d) F = (A’ + D + E)(A’ + B + C)(A + C + D’)

3e) The NOR circuit is the simplest, with 6 gates and 3 inverters.

ii)

[image: image6.png]



3a)
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3b) 

3c) H = A’D + DB’ + CD

3d) H = D(A’ + C + B’)


3e) The Product of Sums circuit is the simplest, with three gates and 2 inverters.
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