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Q. 1 Write the question number and cmrect option number only for each question. - [8]
-(a) The algebra _____ with convolution multiplication does not have identity.

(1) ‘El(Z) - {ii) LHR) (iii) £(Z4) . (iv) £4Zy)
(6} - |

(.i) Co,1], ¢lo,2] (i) ¢[0,2), ¢o,1] (i) Blo, 1], £([0,1]) (i) C10, 11,Le([0, 1])
(¢) For a homomorphism f : A — Band z € A,

(1) spalz) Csps(z) (i) sp 4{z) Nspp(z) = 0
(i) spa(z) = sppl) i ceess e (i) spg(z) Nspp(z) # 0
(d) (C% with pointwise operations has ___ maximal ideals.
B3 )6 C (i) 9 (iv) 12
{e) Rad(@”) with pointwise operationsis . ’ _
@) {0y (ii) C" (iii) €1 ' (iv) C
- {f) Which of the following is a closed ideal of C7[0,1]7 {f € C"0,1}: ___}. a
() =0 (i) S =0 @) £(0)=f(1)=0 (v) f(0)=F(0)=0"
" (g) Gel’fand transform of A is an isometry if ‘ '
() la?) = ] for all = € A (i) A =2
(i} A= My(C) (iv) dim(A) < co
(h) _ isa C*~algebra. _ -
() Pl0,1] . (i) C(R) (i) € (iv) &
Q.2 Attempt any Seven. (Start a new page. > _l ' - - 114]

‘(@) Show that multlphcamon on A'ls jointly continuous.

Find the norm of E 3] in the C*-algebra Ma(C).

(
(0

(c) Find'the spectlal radius of f € C'[0,1], where f(t) = ws(sm( —7t)), (t € [0, 1])

(d) Define a complez homomorphism on a Banach algebra and give one example of the same.
~ {e) Give an example of an element x of a Banach algebra 4 such that (@) <=l
" {f) Define a unitary element of a C*-algebra and give its example
(g) If = € Rad(.4), then show that r(z) = 0.

(h) Ina C™ algebra A, show that span of all normal elements is A.

)

| (4 Show that {f €-C[0,1]: f({0.5—&,0. 5)) = {0} for some & > 0} is an-ideal of Clo,1}.
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Q.3 (Start a new page.)
a) Prove that Lt(X) € B(X). 3 ‘
"(b) Define, and prove submultiplicativity of, a norm on C?[0, 1] making it a Banach algebra. @]

: OR -
. (@)"Deﬁne topological divisor of zerg and prove its existence in every infinite dimensioral Banach 6]
algebra with identity. ‘ ' '

Q.4 (Start a new page.) 7 '
¢} For z € A, prove that sp(z} is compact. Does the result hold. if A is a real algebra? [6]

(d) Giving all details, prove that Rad(A) is a two sided ideal of A. oo _ 6]
o - OR '

{(d) Define the Gel'fand transform of an element z of a commuﬁative umital Banach algebra A, [6]
" Show that A contains constants and separates the points of m(A).

Q.5 (Start a new page.) , '
() For a compact Tj topological space X, let T be a closed ideal of C(X). Show that there exists [6]
tg € X such that f{ip) =0 for all f € 1. A
- (f) Show that the maximal ideal space of C[0,1] is homeomorphic o 0,1 . - [6]
o . OR . l . :
" (f) For compact Ty-spagces X,Y and a continuous function h: X — Y, define P CY)—= C(X) [6]
' by ¥(f) = foh, (f €. C(Y)). Show that ¢ is & continuous *-homomeorphism. '

. Q..G_(.Start a new page.)

V (g) Define an C*-algebra. Prove that spectrum of a selfadjoint element of a C*-algebra is real.  [6]
(k) For a normal element @ of a C*-algebra A, show that ||z%|| = [ET [6]
- - : OR ,
(h) Define an involution on A(D) making it a Banach*-algebra. Show that A(D) is not a C*- 6]
- -algebra.. : .
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