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1. (@) Write the triangle inequality of metric

space. o 1

(b) A metric d on a non-empty set may be
negative. State True or False. 1

(c) A metric space consists of two objects.
Write that objects. ' : E 2

(d) Define a pseudometric on a non-empty
set. . ‘ 2
(e) Define a complete metric space. 2
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2. (a)
(b)
()

(@)

Yy
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(2)

Answer any two from the following ;.
' | 6x2=12
(i) Show that in any metric space X,
each open spheére is an open set.
(i) Let X be a metric space with
metric d. Show that d; defined by
d =_2xY
15T
1+d(x, y)
is also a metric on X.
(iii) Show that a Cauchy sequence is
convergent if and only if it has
&, convergent subsequence.
(iv) Show that a subset of g metric
space is bounded if ang only if

it is non-empty ang is contained
in some closed spher

.

Write when a metric Space is talled
sequentially compact, 1

Write an example of an uniformly
continuous function in a metric space. 1

Define a continuous mapping in
a metric space.

2
Show that the homeomorphism on
the set of all metric Spaces is an
equivalence relation, 5

Or

Let f is a continuous mapping of
a metric space X into a metric space Y.
Then show that if E is

a connected’
subset of X, then f(E) is connected,

( Continued )

(e)

3. (a)
(b)

(]
(d)

(e)

0

4. (a)

(b)
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(3)

Let X and Y be metric spaces and f .
a mapping of X into Y. Then show-.

that f is continuous at x; if and only

if x, = xq = flxn) > flxo)
Or
Show that evéry compact me_tric space °
has the Bolzano-Weierstrass property.
Define extended complex plane. 1.
If a function f is continuous
throughout a region R, then it is not
bounded. State True or False. 1
z . .
lim = does not exist. 2 .
Show that L gt, 5 ©
‘ . ._ -5 "y
Find the argz where z-1+i\12. ‘
dw . . i)l,v_
Show  that o = (cqse - f.San) >
w=uwir, 0) is an -analytic function. '_4
Or
Let f(2) = z-Z. Show that f’(z) does not
exist at any point. . ' .
Describe the mapping w = z2.
Find the analytlc function f(z)=u+iv,
where u(x, y) =sinhxsiny.
e® may have negative value. State True
or False. 1
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(4)

Show thatlog (ez) = _z‘+ 2nmi, n =0, 1,2,:...,
Evaluate I'édz, where C is the right-
c

-- . hand: half of the circle |z|=2.

5. (@)

()

c)

C1+2)(z+2)

6. (a)

o

(c)

- (d)
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If a series of complex numbers
converges, then write to which the nth
term converges as n téfids to infinity.

Find ‘the limit to wmch the sequence
Z, _-1—+1, n=12- converges
n3

State and prove Liouville’s theorem.
or
Find the Taylor’s series for the function
1 when |z|< L

Define absolute convergence of a power
series.

Define the circle of convergence of
a power series.

Write when a power series is called
uniformly convergent. .
Find Laurent s series for the funcuon
" 4z+3
f( ) z(z-3)(z+2)
when 2 <|z|<3.

* k*k
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1. Answer. any three from the followmg . 5%3=15

()] Deﬁne polynonual nng and prove that lf
D is an integral domam, then D[x] 1s
also an integral domain.

(b) Let F be a ﬁeld Then prove that F[x]is
N pnnclpal ideal QOmam

ey T
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(c)

(@

2. Answer any three from the following :

(a)

(b)

()

(@
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(2)

State division algorithm for F[x] and
find the quotient and remainder upon
dividing  f(x)=3x* +x% +2x2 +1 by
glx) = x? +4x+2 where f(x) and g(x)
belong to Z3[x].

State Eisenstein’s criterion on
irreducibility. And prove that, in an
integral domain, every prime is
irreducible.

5x3=15
Prove that if F is a field, then F(x] is

" Euclidean domam

Prove that every ideal of Euclidean
domain is principal idea],

Prove that every principal ideal domain
is umque factonzatlon domam

Show that the rmg
ZW-5]={a+byT5|q, be z}

is an integral domain but not a umque
factorization domain_

( Continued )

3. Answer any three from the following :

24P/889.1,

(3.

(a) Let V be an n-dimensional vector
space over the field F and let
B={a,,as,..,0a,} be a basis for V.
Let B’ ={fi, f3,..., fn} be the dual basis
of B. Then prove that—

(i) for each linear funchoﬁa.l f on V
f= Ef(a i

(i) for each vectorosz a= Zf, (a)a
i=1
(b) Find the jdual basis of the basis set
B={1,-2, 3),(1, L1, @ -4,7
of Vs(R) ' ISYITH

SN t
(c) Let w; a}nd W, be subspaces of a ﬁmte
dnnenswnal vector space V “Then prove
that—?". i L‘ oy I)\ Tan E IS
)W W) = W AW
(i) (mdwg)’,; W1°.f+w;.
i ¢

(d) Fmd the mmlmal polyno:mal of the real
f N 0 l B i
matrix [ 1 03] Also, show that;xmmmal

LR
'

v ~ 4 -.‘l
polynomxa.l of A, mam;;,”q: og ,lmear
operator is umque

6x3=18
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4. -(a)’ Show that the space generated by (1, 1, 1)
and (L, 2, 1) is an mvanant subspace of
R “under T where

. T(x,y,Z) (x+y z,x+y,x+y 2) 3

IR FAFINYS
S DL t {\_ s

(b) Prove that the matrix ‘A= [; ?] is not
: !

dlagonahzable over the ﬁeld C. 4
or

Find all complex elgqnvalues and elgen-
spaces of the' matrix

RO 5 AT B i, .:{ o

1
NPT RN "A={0

‘O.—'-n—-

1
Iy
TR -1,

§. (@ If o and B are vectors in: an inner

» produc‘t space V(F) and a,beF then
‘ roethét—’” RINRY

IS ETEEETTOYS it

@ o+ bp]? -|a|n af? vab,p)
o -+ ab(B o)w| b2 8%

(i) Re(o, B} = []a+Bl| -—"a -BJ>. 5

(b) If o ‘aid’ B are’ vectors ina real inner
product space ..and 1{ [|a|] ={B], then
prove that o - Banda+Bareo

rth
and intérpreét’ the result ge dmem‘:g(l’lt;al
R 3425
24P/889-: " ( Continiied: )

(S)

(c) Given the basis (2,0,1), (3,-15) and

6. (a)

(0, 4, 2) for V5(R). Construct from it by
the Gram-Schmidt process an ortho-
normal basis relative to the standard
inner product space. 5

Or

Let' V be a finite dimensional inner
product space and let {a,, oo, ..., 0, } be
an orthonormal basis for V. Show that
for any vectors o,f eV,

0 8)= 30 0 B oz)
k=1

If T is skew, does it follow that so is T2?
What about 73? 1+1=2

(b) Answer any two from the following :

24P/ 889

4x2=8

(i) LetV be the vector space V,(C) with

the standard inner product. Let T
be the linear operator defined by

T(,0)=(} -2), T(0,1)=(i -1)
If o =(a, b), then find T*a.

( Turn Over )



(6)

(i) Prove that a linear transformation E
is an orthogonal Pprojection if and
only if E=E2 = g*, '

(iii) Prove that a4 necessary and
sufficient condition that a self-
adjoint linear transformation T on
an inner product space V be 0 is

: ’th‘_a’t_(T_bg, 2)=0,Vae V.

oo

L%k

A}
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