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. 1. Choose the ‘correct option : 1x6=6

(a) Which of the following is not a property of
weak topology ? '

(i) Let X be a. topological . vector - space
-(with topology t) -whose dual X* -
separates points on X.

(ii) The X* topology is called weak
topology, < of X.
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(iii) < cr

(@iv) X i IS locally convex whose dual is also.

X*
Find the incorrect staitement

(i) In Cc* algebra ifp is non-zero pro_;ectlon
then [jpj| = 1.

@ii) In C* algebra if u is umtary then
Mol =1

- (iii) A C* algebra is a Ba'nch * ;algebra, A

L ©

“such that llaa"‘ll'—"llall2 acA, .

(1v) C* algebra with mdentlty element, e :
< el = 1

Let A be a C* algebra then which of the

following is true :

(1) The set A* is equal to a*a : acA.

<G I 0<a<h then ||a||s||b||

(iii) Ifa, b positive mvertlble elements then
asb=0<bl <4

(iv) All of the above,
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‘Let X#0 be a complex normed space and

T : D(T)—X a linear operator with domain
D(T) © X. Which of the following is the
false statement ?

(@ R(T) exists
(ii) R,(T) bounded

(iii) R,(T) is deﬁned on a set which is not
dense in X.

(iv) The complement .o(T) =C-p(T) is
spectrum of T, where p(T) is resolvent
of T. '

Let T:H—H be a positive, bounded, self-
adjoint operator a complex Hibert space H,
and <is a partial ordering. Then find the

- . incorrect statement :

(@) '(,Tx,x)is not real -

(i) T,ST,ifand only if (T,-x,x)‘s('rzx X)

' (iii) Tis posmve ie,0 ST 1f and only if
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0= (Tx,x)

(i) T, ST, if and only if 0 ST,-T,
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€3) .Which of the following is correct ?

2. Answer the following Questions ;

(@)
(b)

(©
e

ey

a) C .
i ; ex;::l:?tlon —>Contractive —» non —
. 1V€ — Lipschitz continuous

(b) con i '
| e)qﬁﬁltnr&?ctlve —>Contration — non —
SIVe — Lipschitz continuous

(c) Lipschitz continuoys

. —> i
contractive _, e ontration —

— €Xpansive

(d) non - ey, 1
co':in ®Xpansive  _, Lipschitz
n
uous —y Contration —; Contractive

2x5=10

example, _

De |
fine spectrum and resolyent set.

Define contraction
€xample,

Let E be a set

on a topblogical- Space X,
the following properties are

. (i) Eis bounded, -
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(i) If {x,}., is a sequence in E and

{a,}>, is a sequence of scalars in E .
such that x, >0 as n—oo then

anx“—->0'as n—>om.

3. Answer any six of the following questions :

5%x6=30

(@) Let A bea linear functional on a topological

(b)
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vector space X. Assume Axz0 for some
x € X. Then prove that each of the following

four properties implies other three :
(i) A is continuous

(ii) The null space N(A) is closefl
(iii) N(A) is not dense in X.

(iv) A is bounded in some neighbourhood
of V of 0. )

Prove that : “Every locally compact
topological vector space X has finite

dimension”.
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() Let(l-‘I'¢v)and | | ‘ (h) If two bounded self-adjoi t. S: d R
. 1 ¥ $,) be . ljoint operator S an T
- of a C*-algebmaa 2 . two WMHOHS " on a Hilbert space H .are positive and
‘and x, respective} lehth cyclic vectors ¥ - ' commute each other. Then show that their
€Xists a unitary ¥ Then show that there product, ST is positive. -
| that x, = g PTHOF UH,>H, such | o
| for all hca 'f(X,) and ¢(a) = up ()u* - (i) State and prove Banach fixed Point Theorem. .
j ' : <¢2(a) (x,) 'lf a>nd oaly if <¢l(a)(xl):xl> = | | :
| : > X, > for all aep, | 4. Answer any two of the following questions :
- (d) .lShowthat : All cesrep o | 10x2=20
' inear ¢ resenting a given K .
N | dimensio:::ator T:X3X on a finite (2) State and prove Picards’s Existence and
‘ various basesmt)‘;me)g Space X relative t0 ~ Uniqueness Theorem. 8
.5 ' - T ' :

: , Values. have the same eigen (b) Let A be a unital Banach algebra generated
B e IfA ' ~ by 1 and an element a. 1hen prove tAis
f © is a banch g by 1 and an el The that A i
5 2er0 element j mg:em;“ which every non- abelian and the map 4:Q(A)—>o(a),
| o0 e o |
k 13 the complex fielg, c then prove that A t—»>t(a) is homomorphism. Validate this .
I () Show that ; 4 p.. . - result for A = 1}(Z), the set of all complex-
: !’f:H"’I'I 0naHﬂb::: ::cde Illmear operator valued function f on Z such that
| it and only if ps < p _ p S a projectiont lel, = _|f(n)| is finite, and for any

(8) LetAandB be . 100 ' v
two f,g el'(Z) their convolution is f *g:z
: vector space X e::b:e;s of a topological . ES ( ) . | g - C
' e , =¥% ‘
| :1:? d AN = g, 7y p:::lp;lct,a (1;:, h:: such that (f*g)(m) =) _f(m-n)g(n).
PTOveE that
e gthHrhOOstuchmat AVNEHY) 2+8
|
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(t) Wthh of the follomng is “correct ?

o ‘(a) Contratlon—-)» contractlve —non -
expanswe—)Llpschxtz contmuous

) contractive — contration — non —

(u) If {x,}o, is a sequence in E and

{a} llsasequenceofscalarsmE,.
n

such that x, >0 as n—o thep

a,x, >0 as n>o.

: eXpanswe—)Llpschxtz contmuous

3. Answ& any six of the followmg questions :

(e) 'Lipschitz continuous —, contration - 5x6=30

n - - : : ‘
- contractive _y nop - €xpansive (2) Let A bea linear functional on a topological
a

vector space X. Assume Axz0 for some
x € X. Then prove that each of the following

d non — expansxve =>  Lipschitz
contmuous—wonlrat]on—-)contracuve

; | ‘ ther three :
2. Answer the following questions : 2x5=10 | four properties implies o |
i | | us
:‘ " (@) Define topologlcal vector spaces . with () A is continuo l sed
example. _ . " (ii) The null sPa°° N(A) is clo
®) Distinguish betgween Banch Algepry gug G N(A) is ot dense bourhood
C.*- Algebra. ' () ‘A is bounded in some nelgh 0 |
) : . . V of 0.
| (©) Deﬁne spectrum and resolvent set. ' * .0 E lochlly compact
e 4 . . ) * Prove that : “Every
@ ?exampﬁncléconmqn mapping and give an ® topological vector space X has finite
| , : dlmensl()ﬂ”
- (e) LetEbeasetonatopologlcalspaceX
Then prove that the foll0ng Properties are
equivalent : |
() Eis bounded, - 55 63/2 (SEM-4) MAT 402(A,B)  (5) [Turn over
55632 (SEM-4)MAT 402(AB) (4 .




(l)

(i)

- xt-plane given by agte

 Validate the result for £(x)= x4 L _1

- for every mvertnble Xe

=LK x uy)ar.

a unique solutlon u'on [a, b)

(m) Let T: H->H be. a bounded selt‘-acljolllt

operator on a complex Hilbert Space H.

" Then show that A.Gp(t) if and only if

IITAXI|2°IIXI| >0, xeH. rr T-A 10

g 5 Answer any one: of the followmg questxons

l4xl 14
If(plsahnearﬁmctl

onal
Algebra A, such that ? (e o Danact

€)=1and ¢ (x)%0

‘P(x’y) =0(X)o(y) where x, ye s 14

Consnder a Volterra mtegra] eq ti
uation :
Let f is

continuous on the triangulgr region R is the

prove that the Volterra zt:n;; s¥<b. Then

for every L.

K ,t —_
(x.9= ¢ and A== 5 Where, x e [1,2].

10+4
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A, then show that

equatnon has

5x 5°
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* The figures in the ‘margin indicate full marks -

for the questions.

Answer the following questions :

(a) .
- examples of dynamical systems.

'.cb)

©
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Define vdynamical systems. . Give four
1=4=5

Define orbit. If F(x) = x*+1, ﬁnd the first = -
five points on the orbit of 0. 1+4=5

Find an explicit formula for D*(x) and D'(x).
Also write down a general formula of D(x).

10 .
Define tent map. Find an explicit formula
for T2(x) and T3(x). Sketch the graphs.
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2. Answer the following questions :

@

Give graphical analysis for

N
. (1? F)=1-

©)

(i) F(x)= ~2x+1.

2Va+2Y5=5

!’ Discuss the behavior of the resulting orblts

under iterations of d for
(i) X, = 0.3

I .
(11) xO 1 4 - 21/2'*'2[/2:5

‘Write in details about orbit analysis and
10

phase portralt
Or

Consxder F(x)=x*-1.1. Fmd the fixed points
of F. Then use the fact that these points are

~ also solutions of F*(x) = x to find the cycle

(a)

of prime period 2 for. F.

j, Answer the following questions :

What is stability of a fixed point. How to
use T and D for stability analysis of the
fixed point (x*,y*). 5
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Define saddle poin@ saddle node, unstable

' ® node, stable focus and center. 5
' (c) Construct and discuss a phase dlagram for
" the pendulum equation %+asinx=0. 10
Write in deﬁﬂs .‘about Duffing Oscillator.
| B 10
Answer the following questions : '
(a) . Define Saddle-Node Bifurcation. 5
() Write abqut the Koch Snowflake with
- diagram. 5
.(c) Ideﬁﬁf)r the bifurcation for G, (x)=px+ xé,
 op=-LlL | 10
. Or
Define filled Julia Set and Julia Set. Describe
the filled Julia Set for Q,(z) = 22 .
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