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BACHELOR OF ELECTRONICS & TELE-COMMUNICATION

ENGINEERING ExaMINATION, 2018
(1st Year, 2ndSemester )

MaTHEMATICS- I G

Time: Threehours Full Marks: 100

(50 marksfor each part )
Use aseparate Answer-Script for each part

Unexpla ned notations symbolshavether usual meanings.

PART -1

1. Justify anyfive of thefollowingwith proper reasoning.

b)

205=10
) Z,xZ4 hasanelement of order 4.
i) Z,xZ, isnotacyclicgroup.
I) Sgisacyclicgroup.
i) P={234,-,10} withdivishilityrdationisalattice.
) x%+x?+1isanirreduciblepolynomia in Z,(x).
i) Thequotientring Zz[n]/<x3 +x2 +1> isinfinite.
For any group G its set of all subgroups sub(G) can be

made into a latticve with HvK=HUK and
HAK=HNK.

One can define morethan onenorm on R2.
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f) 1) TheBooleanpolynomia expressingthecircuit.

a b is a+b.

i) The projection of (1, 2, 3)e R® on the subspace
spanned by { (1,0,0), (0,0,1)} is(1, 2, 0).
g Aninfinitegroup can haveaproper subgroup withfinite
number of cosets.

Answer any two : 502=10

a) i) Suppose f:G, » G, is agroup homomorphism
such that |G, |=10. Prove that there cannot exist
x € G, suchthat f(x) has4 elements.

ii) Give aconcrete example (with explanation) of K
lien’s 4-group 3+2

b) i) findanormal subgroup of Ss.
i) Giveanexampleof aninfinite semigroup having an
infinite proper sub semi group whichisalso agroup.
3+2
C) i) SupposeX isanoempty set. Specify the operations
soasto make p(X) intoaring. Verifyif itisaBoolean

ring.

i) Giveanexample(with explanation) of afield with4
elements. 2+3

9.

10.

11

[7]

Find the probability of meeting between A and B, if their
arrival timesareindependent and occur at random withinthe
agreedtimeinterval.

A letter isknown to have comeeithefrom TATANAGAR or
KOLKATA. Ontheenvelop, only two consecutive | etter TA
arevisible. What isthe probability that theletter hascome
from (i) KOLKATA, (ii) TATANAGAR ?

Define aMarkov chain. What are transient and recurrent
stateinaMarkov chain ? Defineirreducibility inaMarkov
chainand explanwhenaMarkov chainiscdledirreducible?

Consider a Markov chain on states S={1,2,3,4} and its
trangtionmatrix is

11,
2 2
11
ZZo00
P=12 2 .
0o L3
4 4
0 0 0 1]

Determine (with explanation) which statesarerecurrent and
which are transient. Check whether the Markov chain is
irreducibleor not and why ?



d) i)

i)

[4]
Describethe procedure of making aBooleanringinto
aBooleanAlgebraand vice-versa.

Every chain isa lattice but not the converse — Explain.
3+3

4. Answer anytwo: 602=12

a i)

Find an orthogonal basis of R (with the standard
inner product) which contains(1, 2, 3).

Can the norm || (x,,X,) ||=|%, | +]X, | beinduced

by aninner product on R?? Answer with reasons.

i) Write the formula (no proof is required) for the

b) i)

standardinner product on C? (C denotesthefield of

complex numbers). 3+2+1
1 3
Let A=| 2 4|eMy,(R). Provethat AX =6
3 -2
4
has no solution where b=|6|. Find the best
0

approximation bsuchthat AX = b hasasolution.
(Theinner product under consideration) isassumed
to bethe standard one). Explain every step properly.

i)

c i)

[5]

If possiblefind aninner product <, >on R? suchthat
<(1,0), (0,2) = 0.

Itisknown that Maps (X, F) isavector space over F
with point wise operation where X isanonempty set
& Fisafield. Provethat thevector space M, ;(R)

over R isof theform Maps(X,F).

It isknown that alattice L need not bedistributive,
but an(bUc)>(anb)v(aNc) is true for all
a,b,ceL. Use this to prove that for any three
subspacesV1, V5, V3 of avector space

V,VIN(Vo +V3) 2 (ViNVL) + (VN V).
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PART - 11
Answer any five questions 05=50

5. Adieistossed thrice. A successisgetting 1 or 6 on atoss.

Find the distribution of the number of success. Alsofind the
mean and the variance of the number of successes.

There are threeidentical urns containing white and black
balls. Thefirst urn contains 2 white and 3 black balls, the
second urn 3whiteand 5 black ballsand thethird urn 5white
and 2 black balls. An urnischosen at random and aball is
drawn from it. If the ball drawn is white, what is the
probability that the second urnischosen ?

Inanormal distribution, 10.03% of theitemsare under 25
kilograms weight and 89.97% of the items are under 70
kilograms weight. What are the mean and the standard
deviation of thedistribution ?

(Given that P(0<Z<1-28)=0-3997, where Z is the
standard normal variate). Draw a rough norma curve
indicating the gppropriate point.

Two personsA and B agreeto meet at agiven place between
12 noon and 1 p.m. with the understanding that thefirst to
arriveshall wait for 20 minutesfor the other and then leave.

[3]

3. Answer anytwo: 603=18

a) Does there exist a nondistributive lattice with (i) 6
elements, (ii) infinite number of e ements? Justify your
answer in each case.

b) LetP=[0,1].Define V,A,' onPasfollows:
av b:=max{a,b},arb=min{a b},
a'=1-aforal a,beP.

Provethat it isabounded distributivelatticeand that it is
not aBoolean Algebra.

Are De Morgan’s laws true here ? Justify your answer.
2+4
c) 1) A committee of three persons A, B, C decide any
proposa by amgjority of votes.

A hasvotingweight 3, B hasvotingweight 2and C
hasvoting weight 1. Design asimplecircuit by the
BooleanAlgebrai ctechnique so that thelight will glow
when a mgjority of votes is cast in favour of a
proposal.

i) Simplify thefollowing switchingcircuit.

a a a a'
—|=b—-|-|-b=|—|=b'=|-|=b—-|- 343
c c' c (o
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