Digital engineering 1nd report

solutions

T EFA
1.3(1) 1.3(2)
Convert IBAZ5, 1o base &
First convert IBAZS,, ta a decimial number.
IBA2S, =(3=147 )+ (B=14' )+ [A=14")o( 22147 ) (52147
=301 )4 (11 14" )+ (102147 ) + (214 'II #(5ld )
F=01683% F=00098 F, =00588 F =03528
=588+ 154+ 10+ 0. 1428 + 0.0255 g .
= 7521683, =6 =6 %6 b
miel o
1.0098 0.0588 0.3528 21168
6/752 (a,=1)  (ay=0)  (a;=0) (a,=2)
ﬁ ;I'zs rEHL:?_qz—{ﬁH]zS}:z =ﬂl.'l The base-& number of fractioral part is
6 /20 rem = 125-(6x20)=5=a, 0168, =fa 0 0 ),
= J0a3,
6/3 rem= 20-(6x3) =2=q, R
S : Thus, the base-6 of TEAZR, o i.ﬂi:.lm:,_.
0 rem.=  3-(6x0) =3=gq
The base-& number of integer part is,
52, = | anar, |
= 1252,
1.11(1) 1.11(2)
Convert 5724.5, to decimal number,
STHS, = SuB 4 T 4 IuE + duf” + 558"
- Z
01 111 010 100 . 101 = 2560 + 448 + 16+ 4 + (L6253
s 7 1 4 5§ =3028,625,,
, " 57245 28.62
Thus, the octal equivalent of PR IARRR 10, & 2N Hence the decimal equivalent of 3143, 3!]._3_15-5,:1
L [ 1
B D 4 R Convert BP4AW 5 decimal number.
Tarma 2 1 = i 1 o =l
Thus, the hexadecimal equivalent of 101111010100,101, ;. {BD4A, | BD4A, =B=16" + Dxl6 +4=16" + Ax16
=11= 16" +13x16' +4= 16" +10x 16"
= 2816+ 208+ 4 +0.625
=3028.625,,
=
Hence the decimal equivalent of BD4A, ;5 Ll f

1.11(3)

1.11(4)

100 001 0L N1L . 010
4 | 5 7 2

s 41573 ]
Thiss, the actal eguivaient af 1oooo1ion Lo, [—_‘l




JLLLE 1o
e
#

L]

Thus, the hexadecimal equivalent of

'I.'

al

——

4

100001 10111101, , [86F4,]

4157.2

Convert ¥ 1o decimal number.

4157.2, =dxB 4 1xB 58 + Txg" + 2xB"
=248+ 64+ 40+ T+0.25
=2159.25,

2159.25
Hence the decomal eguivalent of 41572, Is ! Hi,

B6F.4

Convert " o decimal number.

BOF.4, =8x167 +6x16' + Fx16° + 4x16"
=Bx16" +Hx 16 +15x16" +4x16"
=248 +96+15+0.25

=2159.25,,
21592
Hence the decimal equivalent of 86F.4,, ;¢ 2139.25, .
1.38 (a)
Addition using 1's complement
for negative numbers

1’s complement : 00110

Addition using 2's complement
for negative numbers

(1) 0 0 1 1 0

2’s complement : 00110

no overflow




1.38 (b)

1.38 (c)

Addition using 1's complement
for negative numbers

0 1 0 1 1
0 0 1 1 1

Addition using 1's complement
for negative numbers

1 0 0 0 1
3 1 0 1 0 1

1 0 0 1 0

1's complement : 01110

Addition using 2's complement
for negative numbers

a o o 1 1 0

” \~4
+ 1

2’s complement : 10011

an overflow

0 0 1 1 1

1’s complement : 00111

Addition using 2's complement
for negative numbers

a o o 1 1 1

2’s complement : 01111
an overflow

1.38 (d)

2.4 (a)

Addition using 1's complement
for negative numbers

1 0 1 0 1
0 0 1 0 1

1 1 0 1 0

1's complement : 11010

Addition using 1's complement
for negative numbers

F=(A+E)+(BCD)
= 4+ E+BCD

Cesign & simpler circuitt having the same output




2’s complement : 11011

no overflow

2.4 (b)

2.6 (a)

Y=8B+4
=A+8

Design a simpler circuit having the same output.

A

P Y

ial
Convert the expression into product-of -sums form,

AR+ D
= (AR} {C)( D)

ADply Drestributive Law 1o the expressian.

=2 (AB+C ) AR+ V)

Apply Distributive Law to the expression.

= (A BN A D) B 1)

Thus, the product-of-sums farm i,

[AB+ O = (A+C) B+ TN A+ D) B+ )|

[since X + ¥Z = (X + F){ X + Z])

{since X+ ¥ = (X + ¥} X + 2))

2.6 (b)

2.6 (¢)

Corwvert the expression into product-of-sums form.
WX + WYX + Z¥X

= WX (1+Y')+ ZYX

Apply Operations with 0 and 1 to the expression.
= WX (1)+ZYX (since 1+ A=1)

Apply Operations with 0 and 1 to the expression.

= WX + Z¥X
= X (W +2Y)

(since L.4d=A)

Apply Distributive Law 10 the expression.
S X(W+T)W+2) [sincc.»lv.ﬂ'{_‘=[.ﬁhﬂj{.-l +C))

Thus, the product-of-sums form is,

WX + WYX+ ZYX = X (W + Y )(W +Z)|

Correart the sxpeessson intg product-of -sums fosm
A'RC + EF « DHF

=+ ABC+E(F+DF)

Apply Distributive Law to the expression.

=3 FBC s E[Fa D[ FaF) [since X o ¥ o [« ¥ X +2Z)]
Apply Laws of complementarity 1o the expression

= A8« E(F+ D)) simce X+ X ml)

Apply Qperations with 0 and 110 the sepression.
= ABC | EWF « D) {amce 1.4 = )
Apply Distribitive Law bo the sxpression

= [ EN LB« Fa ) [simce X+ FZ =[N = ¥)[X = Z}}

Apply Distributive Law to the expression.

= (A v EWBe EWC = E) & « F+ D) #=F+ D)C+F s D)
[simce X'« ¥2 = (X « F]{ X = Z})

Thigs, the product-ef-sums form is,

[FBC e EF « DEF a (£« EWB v ENC o EY A+ Fa D) B Fa )T o F

T

2.6 (d)

2.6 (e)l




Convert the expression inte product-of-sums farm,

XYZ+WE+ XOZ

= Z (XY « "+ X{F)

= Z(W'+ XY+ X7F)
=Z(W+X(Y+Q))

Apply Distributive Law to the expression.
= Z(W+ X)W Y ) [since A+ BC = A+ B)| A n-f_'}]

Thus, the product-of-sums farm is,

\XYZ + WZ + XOZ = Z(W' + X)W+ ¥ + ()|

Corwvert the expression into product-of-sums form.
AC + Ol + AT

S[ACHC )X+ AC

Apply Distnbutive Law to the expression,

S(A+CHCHC)D+ £C (since X 43 = [ X+ V)X +Z))

Apply Laws of complementanty 10 Tne expresgion,
=(A+CY )0+ 4C (simce X + X" =1)
Apply Operations with 0 and 1 to the expression.
2[A+ )+ AT {mamee X =X}
Apply Distributive Law to the expression,

= [A+ T+ 4T )| DF+ £C) [since X + ¥E =X + Y)[X = Z))
Apply Dastributive Law to the expression,

2(A+C e YA+ CY D+ ) D 4C)
(since X « YZ = (X + ¥){X « Z))

2.6 (e)2

2.6 (f)

Further simplification as follows.

=[A+ A+ CYA+C+ OO+ L) D+ C)

Apply Laws of complementarity to the expression.
=1+ C) A+ 1) D'+ L) D+ C) (sinee X + X" =1)
Apply Operations with 0 and 1 to the expression.
=D+ )N +C) (since 1+ X =1)
Apply Operations with O and 1 1o the expression.

=+ L) D'+ C) (since 1.4 = X)

Thus, the product-of-sums form is,

[ACD'+CD'+ AC = (D' + 4) (D' +C)|

Convert the expression into product-of-sums form,
A+ BC + INE

= A+ BC)+ DE

Apply Distnbutive Law 1o the expressson,

= {4+ B)(A+C)+ DE [since X+ ¥Z=(X « ¥ )[ X + Z))
Apply Distributive Law to the expression,

=(d+84+DE (A« C+DE ) [since X + Y2 =X +¥)( ¥ +2))

Apply Distributive Law 10 the expression.

=(A+ B+ DA+ BeEYA+C+ DY A+C+ E)
[simee X« ¥Z ={ X+ ¥ )( X + Z))

This, the product-of-sums form s,

A+BC+DE=(A+B+D){ A4+ B+ E)A+C+ D) A+C+E)




2.8(a) 2.8(b)
!'zAB({C}+Dl F=dA(B+CD)
= AB(C+D') = A'B + ACD'
= ABC + ABD'
2.8(c) 2.14(a)
ABCF = ACEF = ACDF
F=(AB+C)(0+BCA)
=ACF(B+E~D)
=(AB+C)(BCA)
= 3:[‘ A__+ BC'A (Since, XX = X) » o~ wo
= A'BC'(1+1) —
A ACF(B+E+D)
= A'BC"  (Since, 1+1=1) c _v—
F

2.14(b)

2.20(a)

WeWeY=Z](U=W=Y =2 WrX=Y =7
Using X = ¥) X + Z} = X = ¥ [Distributive law]

=W+ Y+ 2+ UVX)

F=D(A'+B)C+DAC

U — F
VW o .
X L F=D[{A’+B’}C+AC']
W
Y
F A
2.20(b) 2.20(c)

F=D[(A4+B)C+AC]
=D[A'C+B'C+AC)
=A'CD+B'CD+ ACD

FaD[(A+F)+ A][(4+E)+C][C+A)[C+C)
=04+ ds B[4+ B4 [T+ A][1]
= D1+ B[4+ 8+ C+ A][1)

(simce X + X"=1)

= B[i][ 4"+ &+ C][€ + A][1]

= D[4+ H+C)[4+C) (since X.1=.X)




2.27

2.30

F=(WVeW+X)(V+X=Y)[V+2)
S(V+X+WIV+=X+Y)(V+2)

Using (A ~ B) (& = C) = A~ BC [Distributive law 8D
=(V+ X+ WY [V+2)

=[V+ K+ WY)-Z]

SV (X +WY)Z

F=[(X+r)Z]+ xv2
=(XZ+¥Z)+ X¥L

GulX s M ZPN 2 Z) ¥ 2)
AN S VAT EN e AE S YT+ TEWT+Z)
w[e A+ XN+ AL TE+ORY + T} ingg Ad =0
= YFN 4 N+ P8« IVE + IV N+ 8N+ INE + ZVE )

il FEX « X2 4 le ZVX" 404 ENE 2!’?[
e X2+ NVE + XYL+ XE+ VT

= XV ¢ NZ[F s V(A" +1)

- X2 A2 {0+ VR

Singe Ad' =
Smor dd = 4

Simce (A==l

Ga XV« X2+ FE [pa)




