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MA 908 - APPLIED MATHEMATICS FOR
ELECTRONICS ENGINEERS

APPLIED ELECTRONICS
(Common‘zo VLSI Design)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks) "

1. Give examples of some tautologies frequently used as
inference rules.-

2. Define the set of truth values of an n — valued logic.
3. Define Toeplitz matrix;:

4. Find the least;squareé solution to the following system of
equations
2x+3y=8
3x-y=5
x+y=6.
5. Let X be a continuous RV with pdf

S+kifosxs3

x)= . Evaluate k.
7 { 0, elsewhere
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If X is a normal RV with mean zero and variances?,
the pdfof ¥ = e¥.

State the characteristics of Dynamic Program
Applications.

What is meant by problem of dimensionality?
Find L, for a self service queue.
Prove that inter arrival time of a Poisson process h:
exponential distributien.
PART-B (5x16=80 marks)
(@) Classify fuzzy propositions and discuss them
with relevant canonical forms.
Or

() (i) - Discuss \ fuzzy propositions with
quantifiers of the second kind.

(i) Define the following:
(a) ‘Quasi tautology.
(b} Quasi contradiction.
(c) Existential quantification.

(d) Universal quantification.



[image: image3.png]12. (@) () Determine LU factorization of (8)

2 4 —
A=l6 8 1J
4 -8 -3

(i) Construct a QR decomposition for 8)

101
X=[1 10
01 1

“ or

(b) Define singular value decomposition of a (18)
matrix. Give an algorithm for constructing
such decomposition. Find the. singular value
decomposition of

2% -1
A= [»—2 1 ]
4 -2
13. @ () . Assume that the length of phone calls 8)
made at a particular telephone booth is
exponentially distributed with a mean of
3 minutes. If you arrive at the telephone

booth just as Chris was about to make a
call, find the following:

(@) The probability that you will wait
more than 5 minutes before Chrig’
is done with the call

(b) The probability that Chris’ call
will last between 2 minutes and 6
minutes,




[image: image4.png](i) A coin is tossed 10 times. Find the
probability of getting between 4 and 7
heads inclusive using (a) the binomial
distribution and (b) the normal
approximation to the binomial
distribution.

Or,
/

() (@ A test engmeer‘ discovered that the CDF
of the lifetimé ot An eq\upment. in years is
given by

0, x<0
x
-e5x, . 0Sx<w

F)r(x)={1

(a) What IS the expected lifetime of
s the equipment?

(b)) What is the' variance of the
hfetl.me of the equipment?

(i) The (‘DF‘ Qf the random variable Y is
deﬁng&by H
w ,_ o y<o

B =1 ey 20

(a) For what value of K is the function
avalid CDF?

(b) With the above value of K, what is
Fr(3)?

(c) With the above value of K, what is
P2<Y<dw]?
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[image: image5.png]14. (a) Solve the following problem by dynamic
programming:

Min. Zy7 8. t. y1.¥2. Y300 Yu = bi Y1, V200V 20

Or

(b) Acme Manufacturing produces two products.
The daily capacity of ithe manufacturing
process is 430 minutes, Product 1 requires 2
minutes per unit; and préduct 2 requires 1
minute per unif. There, is'no limit on the
amount produced “of product 1, but the
maximum daily demand for product 2 is 230
units. The unit- profit of product.1 is $2 and
that of product 2 is $5.

Find the optimal solution by DP.

/ 15. (a) ()

(i)

Trains arrive .at the yard every 15
minutes and the gervice time is 33
minutes:If the line capacity of the yard is

. limited to 4 trains find

’(,3) The probability that the yard is
empty.

(b) The average number of trains in
the system.

A super market has two girls serving at
the counters. The customers arrive in a
Poisson fashion at the rate of 12 per hour.
The service time for each customer is
exponential with mean 6 minutes. Find

(a) The probability that an arriving
customer has to wait,
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[image: image6.png](b) The average number of customer
in the system,

{©) The average time spent by
customer in the Supermarket,

Or

) @) Obtain Fiand Py for the machine servicing
model,

@) Arrivaj rate of 'telephone calls at 4
telephone hoot is according to Poisson
distribgpion, with an average time of 9

(a) L\éterm«ine ‘the Probability that a
berson arriving ¢ the booth wil]
have to wajt,

(b) Find the average quene length
" that forms from time to time

(¢) The : telephone Company wi]j
install 5 second  booth when
convinced that gy arrival would
eXpect to have to wait at leagt 4
minutes for the phone, Find the
increase in flow of arrivals which
will justify o second booth.

(d) Find the fraction of 5 day that the
Phone wili be in use.
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