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Homework #7 — Solution

The following solutions are reproduced from the Katz textbook’ s solutions manual .

2.7
a) (X+Y) |:}l{+?] X
=X+Y)(X+Y)
=XXN+ XV +XY+YY
=X+X(¥Y+Y)+0
=X+ X(1)
=X

b.) KiX+Y)=X
=X (X +Y)
=XX+XY
=X+ XY
=X(1+Y)
= X(1)
=X

g}l A+ =XY
= XY +¥YY
=XY +0
=XY

d)  (X+VX+D=XZ+XY
=XX+XZ+XY+YZ
=0+XZ+XY+Y2Z
=XZ+XY+YZ(1) _
=XZ+XY+YZ(X+X)
=XZ+XY+XYZ+XYZ
=(XZ+XY +m?+x 7
=XZ(1+Y)+ +7)
-lﬂﬂ:lﬂﬂ
=XZ+XY
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b.)

d.)

XY +YZ+X2Z

[=ABC+B({C+D)
i=ABC+BC+D)

f=ABCaB(C+D)
T=(E+B+C)(B+(C+D))
iz(E+B+«C)(BE+CD)

¥+¥
Xa¥

-

f=X+¥Y2
T=X+YZ
T=X(YZ)
i=X(V+2

k)

g

feX(Y+ZW+VS)
T=X(Y+ZW+V5)
i:i+[TIWTﬁE]
1=X+Y@ZW)(Vs)
I=X+Y(Z+W)(V+5)

f=[A+BCD][AD +B(C + A)]
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b)

d)

F=T=lTa :[I- T1_:|I ['fl- T1}=IT|+T T1
=X+Y)Ty=(X+VeX¥

=X+ V) K+ D =p X XT+ Y0¥

=XY+YX

Y} =XY+ XY

=X(¥ +Y) Distributive Law

=Xe1 Theoram of Complemantarity
=X Operations with 0 and 1

Cne literal

X, Y) = (X+Y) (X +T)
=XX+XY+YX+YY Distributive Law
=XX+XY+¥YX+0 Thecram of Complamantarity

=XX+XYV+YX Operations with 0 and 1
=X+XY+YX Idempotent Theoram
=X+ XY+ XY Commutative Law

=X Simplification Theoram
Onae litaral

(Y, D =YZ+XYZ+XY2Z

=YL+ (X+X)YZ Distributive Law
=YZ+(N)YZ Theorem of Complementarity
=YZ+YZ Operations with 0 and 1
=Y(Z+2) Distributive Law

= Y(1) Theoram of Complamantarity
=Y Operations with 0 and 1

COno [Heral

XY, Z) = §I+"|"] ff+"|"+2}{?+"ﬂ'+z]

= {I + ) Simplification Thecrem
Slmplification Theoram

ﬂ'ni Iitarsal
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a.)
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b.)

Minimum sum of products form and its complement;

11
10

F=BC+BD+BCD

Y7 =YV.x¥
Four Iterals

HW, X, Y, Z)=Z+X¥
Thres literals



YZ
V=0
-l
VWY D=VY+VZ+WZ+WY
\rz 'va?
Elevan literals
V=1
d)
o AB
0o 04 11 10
00 ojo
o1 |ojololo #{A,B,C.D)=AD
niojojojo Two Iiterals
W1 1le]o
| 1
a}
B
CD A
1 10
00 1\l o

f{A,B,C,D)=AC+BC
Four litarals

=
Y

= E=-T EN
L=]

=1 = =




BC
DE
oo 01 11 10
o[ 1]1]0| 0
A=0 O LO ulu 0
11| o0jojlo| o
1 lojlo|lo]o
B f{A,B,C,D,E)=ABD+ABEDE+ABDE
DE Eleven literals
o0 01 11 10
G0 jojofo)o
A=1 01| 0] D¢
1'IH 1 1.: ol 0
101 jju 0
2.24
AB
cD
00 01 11 10
S
00 | of111] 0 #{A,B,C,D)=ABD+ABC+BCD
01 og| o
OR
11 _ 0| 0 Ty e
10[olololo f(A,B,C,D)=ABD+ACD+BCD
215

a)  Canonical minterm form: ——
ABCD+ABCD+ABCD+ABCD+ABCD+ABCD+ABcD+ABCD

b.) Canonical maxterm form:

T1M(3, 4, 5, 6, 11, 12,13, 14) _ _
= (A+B+C+D)e(A+B+C+D)e(A+B+C+D)a(A+BE+C+D)s(E+B+T+D)
s(A+B+C+D)u(A+B+C+D)es(A+B+C+D)

c.) Complement of fin Titthe m" nofation and as a canonical minterm expression:
t=m(3,4,586 11,12,13,19) L
=ABCD+ABCD+ABCD+ABCD+ABCD+ABCD+ABED+ABCD

d.) Complement of fim “big M notation as a canonical maxtermm expression:

f=1M{0,1,2,7,8,9,10,15)  _
= {A.-rE+¢+D}:[A:_B+GLD}+[A+B-I-ELD}_- (A+B+C+D)je(h+ B+C+DO)
s(A+B+C+D)e(A+B+C+D)e(A+B+T+D)
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a.)

1—‘-“ (=T W =] rlol-lo|laljlolo|l=||cofr=]o -lololalo
Lol £= Lol B= |l |~ ||~ || |=]o|~= S|l |Q |-
1

Ll =] - | o == lO | O]l |0 |=|]o|o (=T =T =]
(=1 B Ll B=! ol |||o|loo|ljlo]~|+— olojlo|o |~
L= = i= B — == || =0O || |O]|S | === =]
(=N B=] (=18 B=] o lojo|lao|lo|olr~|~]| ||+~ = ===
L T—E g B el e et B o el B = e A el
e




b.)

c)

d.)

DE

A=0

29

H;

3

=20 = B =

F=Im(3,5,86,9, 10,12, 17, 18, 20, 24)

ITM(0, 1,2, 4,7, 8,11, 13, 14, 15,17, 19, 21, 22, 23, 25, 26, 27, 28, 29, 30 31)

BC
00 01 11 10
o0 lojlol1]o0
o1 Jof1]o|1
i1 | 11 0(0| O
Wleol1lo)1
F=ABCDE+ABCDE+ABCDE+ABCDE+
BC ABCDOE+ABCDE+ABCDE+ABCDE.
ABCDE+ABCTDE
00 01 11 10 *
oo lol1]o]|1
o1 |1|lololo
11 oyajo| o
Wl 3lololo
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a)

Co
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c 1 Ug
00 01 11 10
oo | X|X|x|x
ot Jojojlo]o
De=0 11 | olojo] 1
10 lojofolo

AB

ch

00 01 11 10
o0 | x| x[x|x
D=1 o1 |o|lofo|o
1M|ol1]|olo
W |ololol|o
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Rg=DyCy+ 0,0, DyCy+D; D, 0,C,
+D:E1 ﬁn'c-|cn



