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1.10(a) 1.10(b)
1305.375, Thus, the hesadecimal equivalent of |11 i 6F SATAEL, |
16 ] 1305 0373 Convert SFSATAEL, o o binary equivalent.
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1.17(c)

1.37(a)
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2.12(a)

2.12(b)

Write the expression for Boolean equation,
F={X+YZ)s{X +¥Z)

Consider the law of complementarity.

A+ A=

gr A =:__Jr+r2}l

Apply the law of complementanty to the Boolean eguation,

=X+ YE)+ (X + YY)
=Ad+ A
m|

Thus, the simplified expression for

(X+vz)e(x+vz) i

‘e the expressan for Boolean eguation.
f o[ X F = Z) ][+ K[ ¥ 22}
Cengider the Unitng thearem,
[deBA+B)=d

Lat,

A=X'[¥+2)
B=W

Apply the Uniting theerem 1o the Bociean eguabon,

f =W e X [Fe2)|[F e (Fe2)]
=[A+B)[4+ )
=4
=X(F+2)

Thus, the wmplified expression for [w' .1:"1!'43']]_'"4 virez)] ] bl

2.12(c)

2.12(d)

Write the expresson for Boolgan equation.
F=(PWLUX ] (UX Y+ 24V W)

“(FW AL [(¥ 4 Z)e(rwox)]
Consider the Elimination thecrem,

(A4+B)E = AB

Let,

A=({¥+Z)

B=(FW+UX]

Apply the Elimanation theorem to the Boslean equation,

F=(Fwsuxf[(r+2)+(rw+x)]
=H{d+F)
= AR
=¥ Z){Fw L)

Thus, the armplified exprestion for (P + LK) (LN +¥ 42 4FW) I8,

(v +Z)rwetxy

Write the expression for Bookean equation,
[l Y HUF" + W +VE)
Cansider the Absontion thearem.

.-f[.l*ﬂ]:.d

Let,

A=L¥+IFY
8=

Apgly the Absonprion shearem 1o the Boolesn equation,

[P WX HUF WY + 12
=4[A+ 8]
=4
=UF IRy

Thius, the simplified expression for (U + WXV + WX 412} i L-'i-"+1-I'J|’|I




2.12(e)

2.12(f)

Witk the expeestan for Boclsan squation,
Fa(W e X FaZ )i s XY (142
Coriger the Uriting thearem,

AB+ AR = 4

LEf,

An(¥+I)

B=(W'sX]

Apply the Urating theorem to the Boolean eguation,

F =W+ XN +T1+(0+ .I'Jrﬂl'rﬂ'f
= AB e AN
=4
<(r+2)

Thus, the smpliied exprassion for [+ ENF$E)HIFe L) (T2 (rZy

‘Write the expressicn for Boolean eguation.

falFelis H'|:|I'+ K)4Tq L'.?"': (W X )l s P;
Lengiger the Abjorption theorem,

A+ AB= 4

e,

A=[(W e Xtz 1]

| )

Be(F 40+ )
Agply the Absorption thieorem 10 the Dociean equatan.

F=(F+U W (W +X)+ Y+ L2 o[ X ol o ¥]
« A4 A8
=4
SILEF RNl

Thic e ol scnion ol I X ¥ ol ] [ (W4 X )+ L2 Y] »

2.26(a)

tag =g e

Examing the cicuit diagram.

Thus, Boolean exgression of the ot disgram i, [2C+d




2.26(b)

2.26(c)

Examine the circust ciagram.

[ (oo BN Jal} |
[={A=C) (A« (B

(B m{A=F) [(CaBjdsN)=4C-48-58C
. T

T O

Tha outpwt Boolean exprassion i,

Gajde Cp{ds B (Be )L
= AC O P AC & BO){BC 4+ £0)
= AC [ B} AL &)
“ ABC) [ AT« FE)
= dBC

Thus, Boolean expression of the orouit disgram is, E'. r__-IB_'{j_

Examine the crntu diagram,

[Pl T =FTT«OXT

HafFIT «WIT )|
wil a LT s I5

The output Boolean swprestion becomes;

H=(WXY ey
=W+ X+ V)W e X +2)
a4 BN W Y & V4 0 I+ KV« B2
sW(leXaZe XeF)a X{le g4 02
=04 X+ 02

TR T |
Thus, Baciean exprsstion of the circuit diagram i, =R e X212

3.13(a)

3.13(b)

Consider the following Boclean expression:

W= KLMN'+ KL MN + MV

Simphify expression by using Boolean algebraic theorems:

W= MN'(KL+1)+ KMV
= MV'(1)+ KT'MV
=M(N'+KL'N)
= M(N'+ KL')(N'+ N) (Since A+ BC =(4+B){4+C))

=M(N+KT)1)  (Since A4 A'=1)
= MN'+ K'L'M

Henge, the simplified Boolean expression is MY+ KL M]

(Since 1+ 4=4)

Consider the following Boolean exprassion;

X=KUM'+ MV + LMN

Simiplify expression by using Boolean algebraic thearems:

X=KUM +N'(M+LM)
=KUM'+N'(M+L)(M+ M) (Since A+ BC=(4+B)(4+C))
=KUMN'(M+L)1))  (Sinced+A'=])

= KL'M + MV + LN

Hence, the simpiified Boglean expression is (MM + AV + LV




3.13(c)

3.13(d)

Lonsider the fellowing Boolean expression:

FafK+ L)K=L+ ¥ L+ M+ N)

Simplify expression by usng Boolean algebraic theonems:
Fa(l e KL +(K + NJ{L'+ M+ N7

Azsume, A=l BeKand Cuk'+ N

Full'+ K[K'+ NJ{L'+ M+ N} (Since [A+B){d+C)= 4+ BC)
=1L'+NA"+K.‘IF}[I.'- M+N')
=(L'+ KN)IL +( M+ N)}

Assume, A= L' B=KNand C=M+N'

Y={L'+KN(M+N))
= L'+ KMV + KNN'
= L'+ KMV + K (0)
= L'+ KMN

Hence, the simplshed Boolean exprestion -s.

(Since (A+ B){4+C)= A+ BC)

[Since £4'=0)

Consider the followsng Boolean expression:
E={K L+ M+ N)K' + W'+ N+ R} K '+ M+ N + B} KM
Simplify expression by using Soolean algebraic theorems:
ZollK MY (L NIK M)+ N+ B E + M)+ (N + W KM
Assume, A=K+ A" B=L+Ngng C=N+E
Za (K e M o (Lo NN « RY WK » 3 ) [ N+ B) KA

(Simce (d+ B){Ad+C)= 4+ BC)
Aspume, A=K+ M" B=(L+ N"N*x};m C=aN+R
Zm (K e MY o (Lo NN« R} N+ R) KA

[Since (A= B[4+ C)= d+BC)
Assumg, A=N B=lang C=R
Eom (K WY (N v LR N+ B KA [Since | A+ B} A+ C)= A+ BC)
Azsume, A=N B=[Rand C=R/

Zal(K + My N+ LRE)) KA
= K My (N s L{O))) KM
= KT Ay NN

[(Since (A+ B A+C)= A+ BC)
[Semce Ad" =0

=K M W) KM

= KK 5 KM 4 KM
(YA + K (0) s KhaY
- KNEN

| Simoe AA" = ()

Hence, the smplified Boolean expressson u.—'_.'-‘g'-r*'.




3.19(a)

1.10(b)

Given ¥+ y=x@® r@axy

Consider RH.S T8y
The Equivalence of exclusive-0R =

aBh=a'bs ol

=[a'y + 0 ) D xy

=(a'v+ l_'l"!"l‘_\']f:xll'fn""ﬂ'lr

Using DeMorgan's law,

= () (o) (o) + (Fy s o ) 2Lt B “‘"”E

amma,

= (xe ¥)(5 s ) s w's s iyt | 100) =0 ‘”J

['.'u-u-:u ; ]
sy r)m)r o+ n’ | ad'=0
(o v+ pr s e dy+ ot

= v+ ¥ Y aov)+ v+ i [‘:a-u'-‘-ﬂ]

= (nay+ 'y )+ 1y +

TaE-a=gs
—:-_.r!t-x'r-l-:_!_" wa=0

= xlr+y)exl

=" ';4_1.:11 ['-'d #+d'= |I

Consigder o= X

b=x

Using distributive law,
=[x+ x+¥) [‘.‘a¢b¢--l_arhl{a+r|] Saey [rata =l
= LHS

Thus, LHS=RHS

Hence proved

Gnen I+ =& sy

Cortader RH.5 ¥R =
The Equivalence af sxclusive-0F &

ambe b gl

=+ )em

=ty W)+ [+ J'J"II-IIle }I
Using DaMargan’s b, we got
=y + Y Warp+ Lo (3] [+ )

:-'-‘im:.]‘,..,--r-'-_qm'r.ru-‘:

Sy M LN ) [l =8
=+ Dy W h+ (43 Yx ) [ =a]

=y + ey e e fhs Kre )

[ra-a=a,]
=fw)e(dy+pr) | a-a=0 J

S
e "

= ylrer ey

= ¥+ I'—' aval "1]

Conglder =Y

b=y

cax

Ussrg distributive law, we get

s{rerllyes) [varbealosbfase]] =1dp+s) [Fara =1]
=2I+y

=LHS

Thus, LH.S = RHS

Hence proved




3.29

&

The expressianfar ¥ 5

Cutaiut gt exprassion of fire half sdder iz

C= AR

20Ny [ A= BeY]
Dutout put expressien of second haf adders

= A
S04 [rd=5:8=0)
2| X BI)C [ 5= XY
SC=(XY o IV)C, [ca@b=d"b+a ]
L €= X 4 AV

Corss the sum of s of both the hall adoer arcuits which are carnected by an OF gare,

{

Thiss, the simpfied sum-of-products expressions Sar the orcuit outpat ™" as

€l il
=0, = AV ) 9 « XY
T =XV + X0+ 37T

SUM=58 8

SUM=(X@Y)@ac, [+§=X@r]

SUM = (XY + X1 )BC [a@b=uo-b+a-¥]

SUM = (XY + XY'JC, + (XY + X¥)C] [va@b=d-b+a-V]
Using DeMorgan's law,

SUM = (XY (2rY e+ Xvr s e [-:1-:-!-]'-«’-#]

SUM =[(X + F)( X"+ ¥)]C, + X100+ XY [ {ah) =a’ +b'1
SUM =[ XX+ XY + YA+ F¥]C, + XV + X¥C!

SUM = [ XY + FX'|C, + X¥C! + XY [caa = 0]

“SUM = X1C,+ XY, + X7 + 0|

SUM Co
xriGixe) yenec| At X%y reng
oo 0 0 0
o ofi fo 1 0 e
onlop 1 0 o
opp it 0 1 t
1 oot 1 0 b
1 -:01 1 o 1 1
1 1 D |0 0 0 1
1pfo 1 0 1




3.31(a)

3.31(b)

VALID:

LHS=(X"+ ¥ X@ 2D+ (X + h(Xe 2)

= (X VY2 XD+ (X + V(X2 + X2
X7+ XHT + XY'Z+ XY+ XZ'+ X7

=XZ' + (XY + XA NZ+ XL
=2+ AX P N=2"+(XP)=RHS

LHS =00 6§ 0 Y& 4 B0 e 3o 2= g0 o 0 B3 (00 4 (04 B34 2

1 TR TR o 7 T T R W A S

CASETISNT TS, -Illr
WL I Y Irjl'-'.':-f-H"I'-RT-IF‘J‘!-H‘:'R-H?i'w{
W WG+ VT2 = PR+ X+ WL+

3.31(c)

LHS = 8+ ACTY 00 = 400 = A0 S s 2008 = 14 DR O 4 008 4

#0050+ B+ WA 00 B D=0 DY+ B4 CHA"+ ) {4+ 0
A o

o R4 )

(4+M I'fi"nl FOVBHCE D= A DA = OV 7 D)= RS




