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2016
M Sc.- Part-—l Examination

APPLIED MATHEMATICS WITH
OCEANOLOGY AND COMPUTER PROGRAMMING

PAPER—II
Full Marks : 100
Time : 4 Hours
The figures in the margin zndlcate full marks

Candidates are required to give thelr answers in their
own words as far as practicable.

Nlustrate the answers wherever necessary.
‘The symbols have their usual meanings.

Write the ‘answer to questions of each group in
‘Separate answer booklet. '

Gr_oup_—A
(Algebra)
[Marks : 50] -

Answer Q. No. I and any three from the rest.

X

1 Answer any one questlon : ‘ 1%2
(a) Let Z(G) be a center of a group G. If a € Z(G) show .-
that cl(a) {a}. : 2
(b) Define the  following terms : Complete- matchmg,’
Maximum matching. = ' 171

(Turmn Over)v



2. (a)
(b)
(c)

3. (a)
(b).

Define Poset. Show that [P(S), U m] is a lattice,
where P(S) ia power set of S. ' 1+4

Let R be a principal ideal domain. Show that for every
a € R, which is not a unit, can be expressed as a
product of irreducible elements. - ; 6

If O(G) = p? where p is prime number, show that

G is an abehan group. - : S

The inner automorphlsms of any group G form a
normal subgroup of the group of all automorphxsms :

of G. 5

Write an algorlthm to ﬁnd the shortest path from a
source vertex (S) to a destination vertex (D) of a

directed weighted graph. Demonstrate the algorithm

“for the following graph : - o 3+3

©
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Show that a commutative nng with unity has no
proper 1deals if and only if it is a field. sy

(Continued) "

4. (a)

(b)

()

5. (a)

(b)

()

- (b)

(c)
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Show -that any finite cychc group of order n is
1somorphlc to Zn. :5)

State and prove the’ Sylow s first theorem for a finite
group. 6
Define vertex and edge connectivity of a graph. Prove

‘that vertex connectivity of any graph G can never

exceed the edge connectivity of G. ‘ 2+3
Show that G is a dn‘ect product of subgroups H and
) K ‘iff, '

(1) Every x € G can be uniquely expressed asx = hk
forh € H and k € K. -

(i) hk =khforh € Hand k € K. 6

Let R be an Euclidian domain. Show that every ideal
of R is of the form I = Ra for some a € R. S

-Show that any connected graph w1th n vertices and

(n-1) edges is a tree. _ 5
Show that the mapping f : C > My(R) is defined by

flx + iy) = (: _i) is a bomomorphism of rings. Find

Ker(f). L g
Show that e < 3n - 6 holds for a simple connected
planar graph with n vertices and e edges. 5]

State and prove the first isomorphism theorem for -
groups. ; : . e
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- 7. Answer any one : ;

Group—B
{Functional Analysis)
[Marks : 50]

Answer Q. No. 7 and any three from the rest.

2x1

(a) Define Contraction mappir;g with an example. '
(b) 'State with justification, whether the f_ollowmg
statement is true or false :

Let Y be a Proper dense subSpace of a oBanach. s%act:g
X. Then Y is not a Banach space with respec

induced norm.

8. (a) Let x = C3. For x=(x(1),x_(2),x(3))eX,.

tet ] =| (= OF +[x@F 7 +x(3)
Show ?hat |-] is a norm. onx. 6

' ' IfT € B(V, W) and
' t V, W and U be normed spaces.
o Iéee B(W, U), prove that ST € B(V, U) and

sTi<isf Il :

9. (a) Define Hausdorff space. ,
Show that every normed space is a Hausdorff space.

. 6
(b) Show that a subset of a metric space is open if and
only if it is the union of open balls. 4

() Show that for 1 < p(w

the set [P = {x = . Y P oo}
i n=1 : :
is a complete metric ‘spacé w.r.t. the metric ‘d’ defined

; » X l ¢ i

) ' - : _
by d(x,}r):'(Zl]xn—ynlp]p far = yie . 6
. v n=1 ) - :

‘10. (a) Prove the Picard’s th’éorem using Banach fixed point

theorem. : 8

(b) Estimate the error of the nth approximaﬁon in the
Banach fixed point theorem. s

‘(c') Let T:R— R be defined by
T(x)=7—"5’“2, xeR.

Find the fixed point of T using Banach fixed point
theorem as a limit of the iterative sequence. 3

: mum norm i§ 11, (a Sﬁow that a real Banach space is a Hilbert space if
() Check whether C1[0, 1] with the supre ol (a) P pace

a Banach space or not.
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- and only if the Parallelogram law holds. 8.
(b) Let F and G be subspaces of a Hilbert space H. Show
that (F+G)' =F!nG. - 3.
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12 (a)

L

(©

Let M : I! > I' be the linear map defined by
(MX)(?) = Z kijx(i) '
where X= (x(l),x(Z), ...... )el1

Suppose sup{z'lkij‘ tie N} <o
i o ,
Show that M is bounded. g

Let H be a Hilbert space and fix y € H. Define
TiR) = =, y& X H. Find ||T|| : 4

Let H be a’ Hxlbert space and Te BL(H) Then show _
that

o Im=[r];
(i) }TT“_“T“ . e . e

Show that T € BL(H) is normal if and only if

x| =|1°¥] for all x € H. L e
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