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J!
The figures in the margin indicate
full marks for the questions.

New Syllabus
Full Marks : 80

(Riemann Integration and Metric Spaces)

1. Answer the following as directed :
: 1x10=10

(a) Define the disecrete metric d on a non-
empty set X.

Contd.




(b) Let
F an _
; 1 d FQ be two Subsets i i
pace (X, d ). Then metnlg
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(9 Let(x,q) be a me

Then ,trib Spaceand A c X

A .
= ,.IS the largest i
ntained in 4 open sef
(1i) In '
AR
A S the largest
ntaining A - open set |

(@i) |
ntA is i
5 the Intersection f
Contained ijp A i

(iv) I

(Ch()o
Se the correct option )
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(d) Let (0%, el 195 & dis

connected metric

space.
We have the. st

I. There exists two non-
subsets A and B, both
such that = AlUB.-

xists two non-emp
A and B, both close

atements :
empty disjoint
open in X

II. There € ty disjoint
subsets d in X,

such that x=AUB.-
(i Only I is true
(i) Only I is true
(111) Both I and II are true
(iv) None of I and II is truc
(Choose the correct option)

f the set' of

oints ©
metric

d the limit P
Qin the usual

(e) Fin
rational numbers
R
ace, the intersection of
of open sets need not

In a metric SP
it with an example.

infinite number
be open. Justify
Ji X - Y, so that

x=[0,1] and
1 absolute value

Define 2 mapping
the metric spaces
y =0, o] with usua
metric are homeomorphic.

(9)
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{}L) : i .

(i) State the first - B

c nd |
alculus, amental theorem o

Ri y exis

g mtegral]bt?nce of improper
. T 1

e

—a0 1+ JC2

th

e following oy |
Questions :  pu5-10.
=5

(b) Prove that the fun

defined

led by f(x)=

continuous mg);)ph.
1

ctio ?
2ion 1 |

0,1]- R

is :
ng. 4R uniformly |

() Let i s

i
‘}'(“dz(x,y) 3 E
! Q(X,y)
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If mis a positive integer,
prove that [m+1=m!

(e) Let f(x)=x on [o, 11

Let pz{xizi-, i=0,....4}
mind L(f, P) and U (f, P)-

questions (any four):

Answer the following
5x4=20

’

metric space and F be a

(@ Let (X, d) be
the F is closed in X

subset of X. Prove

if and only if F¢ is open.

meter of a non-empty

bset of a metric space

o subset of a metric
thenISPEONE that

Define dia
pbounded su
(X,d). If Ails
space (§,d),
a(a)=d(A):
1+4=5

metric Space. Then

(c) Let (x,d) be a
prove that the following statements are

equivalent :

(X d) is disconnected.

(i) There exists twoO non-empty
disjoint subsets A and B, both
open in X, such that X=AUB.

G S Contd.



o PrOVe
that £ is integrabl
e.

suc S
ch that sup | x
- i < o

For x= {

=15
tFias and y = {y.

<A

1 Si>] 111

Xdeﬁ
ne
d(x: y): Sup]x
i i =Y.

Prove ¢
€ th ;
at d is a o
ric on
X.

PR defined in.

3 iSem—E)

Or

Show that d(x; y):,f\x—y\

es a metric on the set of reals.
4

c space

ghow that the metri
tric given by

X =R" with the me

d, (% y):(z\xi‘yi\p)%’, pz1
xn) and

(it)

where X = (xl, e Ao
y =y, T ha y, ) are in R is
a complete metric Space. ©
)i (X, dx) and (0, i) be e
metric spaces el e = If f
s confinuous on. Xi PLOVE the
following : 3+3=6
L e =
(1 (B) < f‘l(B) for all
subsets of Bof Y

)g}'—(ﬁ_) for all subsets

X

Let (X, dx ) and (Y, dy) be two

metric Spaces Laat f X2 be
Prove that

uniformly continu
Gy e S Cauchy sequence
hy

i Xethen) {f(xn)}nzl is a Cauc
4

sequence in Y.

@ f(A
A of

(i)

ous.
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space (X, q).
: ,d). P
unique fixed Loin‘: &

(© () Prove thaf
XJd is dlS

S
(ES;S 4 continuous
g ) onto the

elf':ment Space (X,, d )
i : 0%
(e d) be a metr;
AO, BO are inteI.iOr

A
and B respectively.

A (0]
! ((A ﬂB)O ol
UB) = AOUBO-

Or

if the metri

etri
connected, ﬂqcénstll)tf:l:‘:
d-mapping of
1SCrete two

1C Space and
S of the subgets |
Prove that i

|

5

3 (Sem-6

(i) Let (X,d) bea metric space and
Y X X is separable then prove
that Y with the induced metric is
also separa’.ble. 5

(@ () Ifis Riemann integrable on [a, b]
then prove that it is bounded on

[a, b]- ; 5

(i) When is an improper Riemann

integral said to exist ?
Show that the 1mproper integral

of f(x)=|x|_%’ exists on [-1,1]
and its value 18 4. 1+4=5

Or

Let f:[a,b]>R be integrable.
‘Then prove that the indefinite

integral F(x)= I: f(e)dt is
continuous on [a,b].

e e b R is
,b], then F
x and
BH3=0

@ 0

Further PT
continuous at x € [a
is differentiable at
F'(x0)= £():
(i) Evaluate
! JT+42% N2
T T ) 4

X n3
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Old Syllabus
Full Marks : 60

( Complex Analysis)

Answer the follow:
IOW1ng as di

Irected - 17—

i =7

(@) Any complex number Z =

Written as (X, y) can be

(? 2=(0,x)+(1,0)(0, y)
(u} z=(x,0)+(0,1)(y,0)
(iti) z:(x,0)+(0,1)(0)y)

' () z=(o, x )+ (1, 0)(y, 0)
(Choose the Correct op%ion}

(b) Write the function f

Z)= 52
the form f(z)=u(x (2)=z Tk ) S

Y)+iv(x, y).
(c) The value of lim Dy ¥
' Z —>00 RS
(0 s Z+1
@ o
() 2
(iv)

3 (Sem-6/CBCS) A HC 1

(d) Determine the singular points of the
function
2
: Ziitel
zZ)=
i) (z+2')(zz+22+2)

(e) Define an analytic function of the
‘complex variable z.

i) oi(2n+1)7 is equal to
M 1
) =1
(i) O
(iv) 2 _ .
(Choose the correct option)

(9) Log(fl) is equal to

. 7[ .
U S5k

([ 7l

0 o
(iti) ’2’1

(iv) —F 1 |
Choose the correct option)

(
| Contd;
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2. An
swer the following questi
ons

(a) | Show that fim 2

Z o Z_l

= 00

Gof 0 e )

Sh(?w that ff (Z) el .
COSy'.!_ iex-siny

(¢) Show
th
at [ fz)dz=g A
: & =9 When the

contour C j
1
: =il B

either direc )
f(z)=

22
oo
(d) Sh .
OW that the sequ
1 Chice 7 = 1
(n:1’2;3,_ n*;l—é_+i

(a
show 1 com ;
ks Plex numbers then

cos (2

s )q
3 (Sem- 21008z _ o
6/CBCS) MAT He | w0y 2 = Sinz, sin z,

2x4=8

=e? 5
Where zZ=x+iy
N ’

4. Answer either

(b) Suppose 2 function f(z) be analytic

throughout a given domain D. If | f(2)|
is constant throughout D, then prove

that f(z) 1S constant in D-

(c) Show that the derivative of the real
valued function f (z):‘z\2 exists only
at-z=0.

(d 1f a function f 18 analytic at a given
point, then prove that its derivatives of
all orders arc analytic there too.

(e) State Cauchy integral formula. Apply

it to find j Ji (z) dz where if? (z) = -
: Z +1 9—z

and C is the .positively oriented. circle

2] =2

(a) and (b) or (c) of the
following questions - 10

; 17
(@ (i) show that if f(z)= = in the open

disk \z\<1, then
i
im f(2)=5

z—1

Contd.
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(1)

S.

Answer eit

of

her (a) and (b) or (c) and (d)
10

the following questions :

_[1‘3" dz where Cis the -

(a) Find the value of
@

. J : ﬂ-
right-hand half z = 2e'f (——2— <6< %)
of the circle [z|=2 from z=-21 to

5

z=21.

(b) Let C be the arc of the circle |z|=2
to z=2i that lies mtthes

from z=2
1st quadrant. Show that
I Za+4 el e 97_1’_ 5
o = 7
Or
1

(c) State Liouville’s theorem.
ve that any polynomial
2" ekahzi (e =)

(d) Pro

4

p(z)::ao +alz+a22
of degree M (e 1) has at least one
Zero. i 9
' Contd.
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6. Answer either (a) and (b) or (c) and (d) of .
the following questions : 10

(@)

(b)

(c)

(@)

Suppose that

znzxn+iyn (n-_-L 2,3) and
S = Y Prove that

2%, =5 if ang only if
n=1 ] i

D M=, 5

n=1 =l

Find the Maclaurin series for the entire
function f (z)=sinz. S

Or

Define absolute

ly convergent serjes.
Prove that the g

bsolute Convergence of
‘complex numbers implies

. 1+3=4
Find the Maclaurin S€ries for the entire
functionf(z) =Ccosz. : (6}
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