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CSE 4205: Digital Logic Design
Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions u'ith

corresponding COs and I’Os in parentheses.

• Fl(a, c, b, d) = M(5, 6, 9, 11, 12, 14) . D(0, 1, 2, 4, 8)

• F2(a, c, b, d, e) = m(0, 1, 2, 5, 7, 9, 11, 19, 21, 22, 23, 25, 29) + d(4, 10, 13, 17, 24, 30, 31)

a) Simplify the above mentioned Boolean expressions into POS format using K-map.

b) Draw the logic diagrams of the simplified expressIons from Question 1.a.

c) Find the compliments of the above-mentioned Boolean expressio
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2. a) Analyze the logic circuit shown in Fjgure 1 and explain its operation.

Figure 1: A logic circuit for Question 2.a

b) Can the same functionality be achieved using lesser amount of gates? Justify your answer. 6.5
(C02)
(PC)2)

c) Design a combinational circuit following proper steps that takes two 4-bit BCD numbers,X 12
and Y, as input and performs BCD addition. (cos)

(POI)
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rems for each step.

7 + -/-'

(COI)
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i. A(CB + BD) + AB

ii. cc + (DB + BOB
b) with proper explanation design a combinational circuit that takes two 4-bit binarY numbers'

A and B) and can perform both addition and subtraction
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c) Differentiate between:
i. Canonical form and Standard form of Boolean function

ii. Minterm and Maxterm

2 + 2
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/ Appendix - A

PMr/PDF) expected values and variance of known Random Variables

Fammds ol
Distribution I PMF or PDF ExpectatIon Variance

p(1 – P)Bernoulli
X - Be,(p) P X ( X ) = { # : ( 1 P ) 1 x ) : [ [e R & S e H

P

[
GeometrIC

X - Geom(p) : Ill+ 8 )( 1 P ) x 1 ) : t :e t : : b :

PX(,) = { S)P'(1 – p)"–*' It;e=i;;: ' "

,*'*,= iS::”*'’–’*–*’ ==:==:=

1 (1–p)
P2P

npBinomial
X - Bi„(„, p)

npCl – P)

Pascal/-ve Binomial
X -, pascal(k , p)

k

P

IT

k(1–p)

P2

IT
Poisson X -
Poisson(1) P x ( x ) = i = )

x = 0
otherwise.

~'„={:Hyper Geometrrc
X - A(;em(r , g, „)

x = O) 1, ... , min(r, n) B) (1–r=–1)
otherwise.

Uniform (discrete)
X -, unif (a,b) : = { F ) = t ie ::=s : n 1 ) • p • I b

fx(x) = { iF–A*’ it Regwise.

a+b

2

1

A

(b–a)(b–a+2)

12

Exponential
X - exp(1)

1

12

a2
Gaussian

X - NCp,a=)
/,(X) -– DO < X < +OO

otherwise.
A

Uniform
(Continuous)

X N, unif Ca,b) == 1 & ) : t i ne:b= S :
a+b

2

(b–a)2

12

Gamma
X -, gant(r, A) T’ x > 0 r

A

r

22

otherwise.

'rl);1 ... PPt Xi = 0, ... ,n,Og i $ r,E:=oXi = nXI .Xr

0, otherwise.
Multinomial P,I... „(X,, ... , X,) =

a== O 1 ... , min(,, ,)
("' T T=')\Xl + ' -+xr ’

0,
Multivariate

Hyper geornetrrc
P,(X) =

otherwise.


