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3.11 Simplify algebraically to a minimum sum of products (five terms):
A+ B+ C+ENA+B + D+ ENB +C+ D+ E)

3.26 Simphify to a sum of three terms:
a) A'C'D"+ AC" + BCD + A'CD"' + A'BC + AB'C”
(b) A'B'C'+ ABD + A'C + A'CD' + AC'D + AB'C”

3.22 Which of the followmng statements are always true? Justify your answers.
(a) HA+ B=CthenAD' + BD' =CDY
ib) [AB+AC=AD.then B+ C=D
(c) TA+B=C,thenA+B+D=C+ 0D
(d) A+ B+C=C+ D thenA+B=0D

4.8 A swilching circuil has four inputs as shown. A and B represent the first and second
bits of a binary number &, C and D represent the first and second bats of a binary
number .. The output 1 to be 1 only if the product NV % N; 18 less than or equal to 2.
(a) Find the minterm expansion for F.

(b) Find the maxterm expansion [or F.
Express your answers in both decimal notaton and algebraie form.
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4.13 A combinational logic crcut has four mpuis (A, 8. C, and 1) and one output £
The output is 1 iff the input has three consecutive 0's or three consecutive 1's. For
example,if A=1LB=0C=0and D=0then Z=1Lbumtif A=08=1.C=10,
and £ =0, then £ = (0. Design the circuil using one four-input OR gate and four
three-input AND gates.




5.8 Find the minimum sum of products and the mimmum product of sums for cach
function:
(a) fla.b.c.d) =11 M(0.1.6.8,11,12) - IT D(3.7.14.15)
(b) fla.b.c.d) =Zm(1.3,4,11) + Ed(2,7,8,12.14.15)

5.22 Find all prime implicants and all minimum sum-of-products expressions {or each of
the following functions.
(a) flA.B.C,D)=Zm(4,11.12.13, 14) + £d(5.6.7.8,9, 10)

(b) AA.B,C.D)=Xm(3,11,12,13,14) + £ d(5.6.7.8,9, 10)
(€) AA.B.C,D)=Xm(l1,2.4,13,14) + £d(5,6.7.8.9,10)
(d) {A.B.C.D)=Xm(4.15) + £d(5.6,7.8.9,10)

(¢) A, B.C,D)=Xm(3,4, 11,15) + Zd(5.6,7.8 9, 10)

(f) flA.B.C.D) =X m(4) + X d(5, 6,7.8.9,10,11,12, 13, 14)
(2) (A, B.C.D)=Xm(4,15) + T d(0,1,2.56,7.8,9,10)

538 Fla.b,c,d e)=Em(0,1,4,5,9,10,11,12, 14, 18, 20,21, 22 25,26, 28)

{a) Find the essential prime implicants using a Karnaugh map, and indicaiec why
cach one of the chosen prime implicants is essential (there are four essential
prime implicanis).

(b) Find all of the prime implicants by using the Karmaugh map (there are 13 in all).



