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APPLIED MATHEMATICS WITH OCEANOCLOGY AND
COMPUTER PROGRAMMING

[P.G.]
(M.Sc. Second Semester End Examination-2022)
PAPER-MTM 203

Full Marks: 50 Time: 02 Hrs
The figures in the right hand margin indicate marks
Cundidates are required to give their answers in their own words as
Jar as practicable
Hlustrate the answers wherever necessary

UNIT -1
Marks - 25
|Abstract Algebra)

Attempt Question No. 1 and any two from rest:

I, Attempt any two questions: 2x2=4
a)  Show that the symmetric group Sy has trivial centre.,
b) Show that the abelian group of order 1515 eyelic,

¢) Prove that it |(r'| -2007 | than ¢/ is not simple

d)y Give an example of an infinite quotient group.

t2

a) Let . K be a finite extension of F and 1., a (inile extension of
A Then show that £is o (inite extention of 1 and

[0 L RNEN )



1. Attempt any two questions:

(2)

b) Let, (- be a group and () 108. Show that there exists a
normal subgroup of order 27 or 9. 4+4
a) Find the number of elements of order 5 in the group #,. x 7,
b) Let, G be a group. Then show that Inn (G) is a normal

subgroup of Aut ((r). d4+4
a) suppose (7 be a group of order pg where p and g are primes
with p<q . If p does not divide (¢-7). then show that (- is cyclic
and is isomorphic toZ , .
b) It G is an abelian group living subgroups Hi, H...., H; such

that |H,(\H,i:1 for all i# ;. then K = fh [h . Il is a

|71,|x|H,

subgroup  of G of order ><...><|H,{ and

K=H << .x/ 513

[Internal Assssment-5)

UNIT -1
Marks - 25
|Lincar Algebra

Attempt Question No. | and any two from rest:

2x2=4

a) Let, W obe the subplace of 1 spanned by (1.1.0) and (0.1.1) .

Find a basis of the annihilator ot W,

b) Find the minimal polynomial of the matnix | | 42

b)

(3)
c) If {a,a,a} is a basis of R’ ., where
o, =(L-13),a, =(0.,-1),; =(0,3,-2) Then find its dual
basis.
a) prove that a nccessary and sufticient condition that an nxn
matrix A over F be diagonalizable 1s that A as n liuncarly
independent eigen vectors in Vi, (F).

Let, P2 be a family of polynomials of 2 ailmost. Define an inner
|

product on P> as (f(x)/g(x)) = J._f’(x)g(x)cbc Let {l.x,.\*z} be a
0

hasis of the inner product space /2. Find out an orthonormal
basis from the basis. 44
a) Consider the vector space Py of real polynomials in x of

degree less than or equal to n. Define  7:/ >/ by
('!,'/‘)(.\-):j_i'(t)dtff"(.r) . Then obtain the matrix represent
n

tation of T with respect to the bases ff= {Lx.,\""| and
/)” : -}I,,\',.\"'..\"}

by Let, T be a vector space ol dimention 6 over X and 7 be a
lincar operator whose minimal polynomial s
2(v) T 2v ey ) Then explain all the possible
canonical forms

a) Alincar operator on R is delined by 7(x, v} (x + 2y v)
Find the adjoint, e 7% 00 the inner product is standard one. 11

e (13 lind 7% {er)



(4)
b) Suppose 7 is a linear operator on an inner product space.

Then T is normal if and only if its real and imaginary parts

commute.
c) Give an example of two self-adjoint transformations
whose product is not self-adjoint. 3+3+2

[Internal Assssment-5]
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