Ex/ET/Math/T/123/2017

BACHELOR OF ENGINEERING IN T ELE-COMMUNICATION
ENGINEERING ExAaMINATION, 2017

(st Year, 2nd Semester )
MaTHEMATICS- TG
Time: Threehours Full Marks: 100

(50 marksfor each part )
Use aseparate Answer-Script for each part
(Unexplained Notationsand symbol s havetheir usual meanings)
PART -1

Answer any fivequestions:

1. @ SupposeX isanonempty set and Fisafield. Suppose
Map (X, F) denotesthe set of all mapsfrom X toF

a) Provethat Map (X, F) isavector spaceover Fwherethe
operationsaredefined asfollows:

(f +9)(x) =1 (x)+9(x)
(af )(x) :=af(x) foral f,ge Map(X, F),
fordl xe X, fordl o e F.

b) Suppose X{a,b,c} and F=RR thefield of real numbers.
Provethat {f,.f,.f.} isabasisof thevector space Map
(X,R) wherefor x € X,f, isdefined by

f X >Ff (y)=1ifx=y

=0if x=
y [ Turn over
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¢) Provethat thenorminduced by aninner product satisfies 12. @ InaMarkov chain having state space S={0, 1}, let X
theparalelogram law. 4+3+3 denotethestateof themachineat timen.
a) GiveaBooleanexpression of thecircuit Giventhat P(X, ., =1|X,,=0)=p,
Ai
O‘EjBJA' — O P(Xpq =0[X, =) =q, P(X,=0)=mr,(0).
b) A hdllightiscontrolled by two switchesone upstairsand Find P(Xn = 0) and P(Xn = 1).

onedownstairs. Design acircuitsso that thelight can be b) Write down chapman-Kolmogorov equation, hence

switched on or off from the upstairsor the downstairs. deriveits Forward and Backward equation, 644
c) Consider theBoolean Expression
AV(B'VC)A(AVBVC)... @
i) Definethetruthtableof the Boolean function
f: {03 >x{03 x{0.} >{0.}
wheref isdefined by the Boolean Expression

ii) Find the disjunctive normal form of the Boolean
Expression ®

i) Draw two circuits representing the Boolean
Expresson & 1+1+(2+3+3)

a) DefineaBooleanlattice
Let L beaBoolean lattice.
Prove that i) de Morgan’s laws hold in L,

i) anb =0ifandif a<bforal abel.



5 a)
b)
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Suppose G={a, b, c}.

Provethat any two groupswith G asthe underlying set
areisomorphic

(Hint : Provethat eachisisomorphicto Z;)

Find the elementsain thegroup Z,, such Z,, thatis
generated by a

Suppose X isanonempty set. Definesuitable + (addition)
and - (miltiplication) on P(X), the power set of X suchthat
(P(X), +, -) becomesaring (verify ring axioms).

Show that itisaBooleanring. 3+3+4
Draw the Hasse diaram of thefollowing posets.
i) P={1,2,3,12,18,0} withdivishbility relation,

if) P =theset of subgroups of thegroup 7, x 7, with
set inclusion. Discuss also for each of the above
posetsthe boundedness, lattice structure, distributive
properties, complements, Boolean structure.

b) Why arethegroups 7, x Z, and Z, notisomorphic ?

8+2

b)

b)

a)
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PART -11

Use aseparate Answer-Scripts)
Answer any five questions.

The chancethat adoctor will diagnoseacertain disease
correctly is60%. The chancethat apatient will die under
his teatment after correct diagnosis is 40% and the
chance of death by wrong diagnosisis 70%. A patient of
the doctor who had the disease died. What isthe chance
that hisdiseasewas diagnosed correctly ?

If A, B are two independent events in a random
experiment, show that

) ACandB,

i) A€ and B areindependent. 6+4

A cardisdrawn from afull pack and replaced 260 times.
Find the probability of obtaining queen of hearts4 times.

Find mean and variance of theBinomid (n, p) distribution,
wheren and p denote the number of trial sand probability
of successrespectively. 4+6

Show athat functionf(x) given by

x for 0<x<1
f(X)ek—x for 1<x<2

0 elsewhere
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isaprobability density function for asuitablevaueof the
constant K. Calculate the probability that the random

) ) 1 3
variableliesbetween 2 and >

b) If X is norma (u,c) vriate, prove that

P(a<X<b)=¢(b_uj—¢(a_“j and
(¢} (e}

P(|X —pu > ac) =21-¢(a)] where ¢(x) denotes the
standard normal distribution function. 6+4

A point Pistaken at random on aline segment AB of length
2a. Find the probability that the area of the rectangle

- . . 1
consisting of thesidesAPand PB will exceed Eaz. 10

Supposethat thetravel timefrom your hometo your officeis
normally distributed with mean 40 minutes and standard
deviation 7 minutes. If you want to be 95 percent certain that
youwill not belatefor an office appointment at 1 PM., what
isthe latest time that you should leave home ? Given that
¢ (1-645) = 0-95; where ¢ (x) denotes the area under the
standard normal curveto theleft of x. 10

Derivethe probability for the steady-state distribution that
therearen unitsin the system for the queueing model (Birth
and Death Modd!) : (M/M/1: « [FIFO) 10

[3]
b) If L isafinite Boolean|atticethen what isthe number of
elementof L ?

c) If anelement of adistributivelattice has acomplement
then itis unique —Explain!

d) What conditionsarelacking inthe poset

forittobeaBoolean lattice? 5+1+2+42

a) Suppose Rr3 isequipped with the standard inner product.

Find an orthonormal basisi of the subspace V of R3
spanned by {(1, O, 1), (2, 1, 3}) Also find the best
approximation of (1,2, 3)inV.

b) Defineaninner product <, >on R?2 suchthat <(1, 0),
(0, 1)>=2and verify that it isaninner product.

. 10
c) Prove that the matrices E, = , E,= 01 ,
00 0 0

£,=(2 ©) Ea=[° 7| form abasisof th
3_1 o) 4—0 1 orm abasisof the vector

space M, (R) of all 2x 2real matrices. 5+3+2
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