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[ New Syllabus |

( Riemann It
' Full Marks : 80

Time : Three hours

1. Answer the folloWing as directed -

integrable if for each ¢ >0, there eXlsts

a partition P such that
@ U(f.P)<e+L(f,P)
(i) U(f,é)<g—L(f,P)’
(iii) U(f,P)‘>g+L(f,P)
() U(f,P)>e-L(f,P)

(Choose the correct optioﬁ)
(b) State mean value theorem for integrals.

~ (¢) Evaluate Fg—.

(d) Define Euclidean metric on pgn.

BO1FS 0109-110

tegration and Metric Spqe,

5 1x10:
(@ A bounded funct1on f [a, b]%[{@‘

: 1
(e) The open ball S(~ 1) on the usual

metric space (J'R d) is
s
v (33)

.......

(Choose the correct option)

Let X be a non-empty set. If
d:XxX — R is a pseudometric on X,

then which of the following statement
is false ?

(i) dfx,y)z0 for all x,yeX

@) d(xy)=0=x=y forall x,yeX
(i) d(x,y)=d(y, x) for all x,yeX

(iv) d(x,y)<d(x,z)+d(z y) for all

x,Yy,ze X
(Choose the correct option)
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Ais @ n-empty subset of a ¢+ the following questions - 2x5=10
ifa! 11ch that A¢is closed j
(e 1% S .

space 7

. Answe€
(a) Let f(x)=x on [0, 1] and "

then A1 i
(i closedirin X p= {xi -+ f< 0,1,2,....8}

Y A o

ZZ) OBI:ch épen and.closé(}yl“.i ' _ Find L'( f,P) and U(f,P)
(i) Nomne of the above ‘ ki ,m Do

Show,that the discrete metric space 18
a complete metric space.

’ iy (o)
(y Show that the closure F.
where (X, d) isa metric gpaé
Define a contraction ‘r‘na
metric space. ’

Which of the following state

l(d)< Let (X,d) be a metric space and
S (%) ='{y e X :d(xY) <r} be a
closed ball in X. Prove that S(x 1)

©

0

is closed,
 Prove .that if Y is a connected set in a
; i) ~ ‘metric Spﬁacé‘ (X,d), then any set Z
& Theintorval 2, 3) is ot CORUNSNNIE < | such that y oz ¥ is connected

in the usual metric spa ,f 0 AnsWer\qriy four questions : 5x4=20
_ (@) Let f = [a, b] - R be continuous. Prove

@) 1f (X, d) is a connect
: tythat f ‘ié »iptegrable.

space, there exists a p
of X which is both open
in X. ‘

(i) Closure of a connected et in'a ~ (b) Show that lim >, ———=1log
metric space is connect W R T nowef2n+k 2
(Choose the corr , S i : :
J01FS 0109-110 S Contd.
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Define an open ball in a: metrl'

(c)
each open ball is an open set.

spaces. Prove that a ma

only if f‘l(G) is open in X for al
subsets G of Y :

(e)- A contmuous functlon may. not m

Cauchy sequence into a -Cauck

sequence — Justify it.

Let (X,dy) and (Y,dy) be two
metric spaces and f : X —Y be
uniformly continuous. If {x,} . i
Cauchy sequence in X, then show
that {f (xn)}',;zl is also a Céuchy
sequence in Y. :

; A(f);. Let (X,dy) be a metric space. If
7 every continuous. function |
fe(X; dx) = (R, d) ‘has the
intermediate value property, then

prove that (X, dy) is a connected
metric space. :

BO1FS 0109-110

prove that in any metric space (X

swer either (a) or (b) of the following

. (Q4 to Q7) 10%4=40
'(a) (i) State and prove Flrst Fundamen’iasl
Theorem of Calculus. 1+4= |

(ii). Discuss the convergence of the

dx for various

5

1ntegra1 _[
., . valuesof p
(b) () Show that' F5{0,1] >R defined
| by f(x)=x" is integrable and

.[f(x) = Tt 4

n+1
(ii) Let f be contlnuous on [a, b].
- Prove that there exists ¢ € [a, b]
L[ r()ax= £ (o).

Use the lst mean value theorem
to prove that for O<a<l and

“such that
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f 6. (@ () Let (X, d) be a metric space and
let xex and Ac X be non-

5. (@ () Let X=R. For x,ye R, define

__ -yl
1+|x—y|
is a metric on R.

(i) Prove that a convergent sequence:
in a metric space is a Cauchy

d(x, y) Show that d _ s
empty. Then prove that xe A if

4.4
and only if d(x, A)=0. 4

(i) Let (X,dy) and (Y, dy) be metric

sequence. -
Does the converse of this hol_d SP ace.s and Ac X . Prove that a
Justify it. S e 4+ funct;’on f:A—>Y is continuous

(b). (i) Prove that the metric space at ae A if and only if whenever a

x = g with the metric given sequence {x,} in A converges to .

2 Din a, the sequence {f(x,)} converges

4y (5 9)=| Tha-ul’ | | pa oo fla). 6
2 i= % L% g i

- : 2o (b)) »Prove that a mapping f:X >Y

g ~is continuous on X iff f-! (F) is

closed in X for all closed subsets

complete metric space. Fof Y. 2

(i) Let (X, d) be a metric spac e : Tic % ’ B oy
Fy, F, be subsets of X. Prove ; ® efc (X’ dX')_ and (Y, dy) be metric

' Spaces and let f:X > Y. Pro
that =F 4 : : Ve
at (RUR) =A'UF, and that the following statements are

; " equivalent : /

FUF,=RUF,. :
_ I.  fis continuous on X

BO1F : . ’ b
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(ii) Let (X, d be a metric space and
let {Y,:1eA} be a family of
~connected sets in (X, d) having a
nonempty intersection. Prove that

4

1 f(B)c [ (B) for al

BeY

—_—

I11. \T@M\A\C for all Ac X
6

, Y= C Y, is connected.
7. (a) Let(R,d) be the space of real numbers = >,. %
| with the usual metric. Prove that a :
subset [ c R is connected if and only
if Iis an interval. 10 |
If f and g are two uniformly

3 continuous mappings of metric.
spaces (X,dy) to (Y,dy) and
(v,dy) to (Z,dz) respectively
then prove that go f is EBRO.ES_%

continuous Bmwﬁmnm of AN ,dyx) to
(Z,dy).
Show that
f:(0,1)>R
\?vnm. IS
x
continuous.
11 o ~ Contd.
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[old syllabus |
complex Analysis)
Full Marks : 60

e Three hours

Answer the following @Cmmﬁo_s,w
n

) write down the ONCOW% HN o
0 equations. , i

e msma\do mCSO.DoD

\w\ ,Dmmn.

TJSQ the mamcgmbﬁ of T ~..ﬁ._,,,,.._

(c) . .
@ 1f z=2+i and 2 =32
evaluate |32 —Az|.

(e) Find NNEAN +wNv

() Find AAm l&vm v wVN

(g) Express mLm in 5@ form 9+ Q

Answer the _mozosmsm @Comﬁodmw ,_

i 1-1
(i) Write BT in the form wm&

BO1FS 0109-110

(ii) Find

(iii) Determine the points at which the

1

———— is not analytic.
z—-2+3i Y

function
(iv) For any two complex numbers z; and
2z, prove that |z,z,|=|z||z,|.
5x3=15

Answer any three questions :

(a) Prove that f(z)=22-2z+5 is

continuous everywhere in the finite
plane.

(b) Show that f(z)=e? is analytic at every
point of the complex plane.

(c) Evaluate wﬁ%N o, where C is the

circle _N_ =2l

(d) 1f %ANVH -22Z; ze(C, then find
\:ANV at z = -1, provided the value
exists. ,

13 Contd.



2, =21 prove that f(z) (i) Prove that if f(2) is integrable along
z=1’

(e) Let f(2) -:'{'-o,

is not continuous at z=t-

a curve C having finite length L and
if there exists a positive number M

such -that l f (z)]-s M on C, then

4. Answer any three‘questions ; ‘10x3=3.0“

Prove that the necessary and J'f(z)dz S

! he complex MR < ;
mplex 2

sufficient conditions for t
function @=f(2)= u(x,y)+iv(x,y)

(iv) (a) Find the analytic function whose
to be analytic in a region R are :

real part is

u=e>* (_x2 —‘yz )cosy +2xy sing-J] .

ou ov o O 1O
5;:@ and,é‘g-—ax' .
BNy L . (b) Show that the function
where all partial derivatives ar ) :
assumed to be continuous on. R. S (Z)‘= sinxcoshy +icosxsinhy
: is entire. ' L5

i) If f(z) is analytic with its derivati : _ .
W /(@) o (v) (a) State and prove Cauchy’s Integral

7'(2) continuous at all points insic Formulae. 7

and on a simple closed curve C, pro

. 1 e?
(b) Evaluate Sy _[ dz where Cis
v il z—-2
that _"f(z)dz.— O. : :
¢ :

c

the circle |z|= 3. 3
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