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The value of log (-1) is
(i O
(i) 2nmi
(iii) mi
(iv) -ni (Choose the correct answer)
If z=x+iy, then sinz is
(i) sinxcoshy+ icos xsinhy
(i) cosxcoshy—isinxsin hy
(iii) cos x sinhy + isin xcos hy
(iv) sinxsinhy- T
rect answer)

If cosz=0, then

() z=nn ([a=0

(iv)

1§ 5




-y/ Find all values of z such that
exp (2z-1)=1.

(d) Show that log(i3)¢ 3log1.

(e) Show that
2sin(z, + 2,) sin(z, - 2;) = cos 2z, - cos 2z,

If 2z and wy are points in the z plane
and w plane respectively, then

prove that lim f(z)=w if and only if
z2zZy

. al formula. Find

2x4=8 = is any point

2l ~Z2-2

d contour C.

interior to si



estions from .the (d) (i) Show that the function
‘ 5x3=15

f(z)=expZz is not analytic

omplex constants, anywhere. S
of limit to show that (i) Find all roots of the equation
3 logz =i~ 2
g 5 v
« 11 \, (e) If a function fis analytic at all
ist. 3 points interior to and on a simple
‘ closed contour C, then prove that
AR [ Fz)dz=0.
C

Evaluate : 2%+2%=5
ez gz
: ——<dz
® (J;z—(m/Z) -
2 i
i [ dz
5 2z+1 3 ‘
Awhere Cde s the p lyoriented

sides lie




lynomial

(b)

(iv)

(iii)

Let a function

f(2)=ulx, y)+iv(x, y) be analytic
throughout a given domain D. If

] flz | is constant throughout D,

then prove that f(z) must be
constant there too. 3

Show that the function

f(z)=sinxcoshy +icosxsinhy
is entire. 3

Suppose that f(z,)=g(z,)=0
and that f'(z,) g'(z,) exist, where

g'(z0)#0. Use definition of
derivative to show that

f(2)_ f (Zo)

the 3
derlvatlves

alytic ther




(i) Find f'(2) if

z-1 1
¥i Z)= Z#-= .
2 Uy, UxJU!/ f() 2Z+l( QJ' 2
ghbourhood,

; dz.. .. 2
£ i e () Prove that I—;—’” where C is

,‘ (xo,yo ¢
exist and ' the right-hand half z=2e"

T /2
(—55035] of the circle |z|=

from z=-2i to z=21 5

(i) 1f a function f 1is analytic
everywhere inside a.m:ls on a simple
closed contour C ken in the

positive sense, then | rove that

f(z) 2”lc(s Ny _where s

denotes poini



(99 () Apply the Cauchy-Goursat
theorem to show thatv_‘-f(z)zo
c

i when the contour C is the unit
circle Iz[=1, in either direction
and f(z)=ze‘z. 4

() If Cis the positively oriented unit
circle |z|=1 and f(z)=exp(2z)

find _[Lf)dz. 3
i
(i) Let z; be any point interior to a

positively oriented simple closed
curve C. Show that

, dz
: ——— =0, (R = . :
‘[ (J; (Z—Zo)n+1 ' (n : ) 3

(h) (i) Suppose that z, =x, +ilY,,
(n=1,2,..) and z=x+iy. Prove
that lim z, = z if and o

n—o




(e)
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In a complete metric space
(i) every sequence is bounded

(i) every bounded sequence is
convergent

(i) every convergent sequence is
bounded

(iv) every Cauchy sequence is
convergent
(Choose the correct answer)

Let {F, } be a decreasing sequence of
closed subsets of a complete metric
space and d(F,)—> 0 as n —>. Then

)

Fn.=¢

@)

n=1

(i1) ﬂ F, contains at least one point
n=1 e

@) [)F. contains exactly o
n=1 g

(iv) d|[1F.|>0
Nl

(Choose the correct a



(b) For any two subsets F; and F, of a
metric space (X, d), prove that

(RUR) =RUF

(c) Let (X, dy) and (Y, dy) be metric
spaces and let f: X Y. Then if f
is continuous on X, prove that

f f(B)c f (B) for all subsets Bof Y.
(d) Find L(f, P)and U(f, P) for a constant
function f :[a, b]>R.
| (e) Examine the existence of ﬁnproper

L

1
_ 1
‘ integral £ =

3. Answer any four parts ; ik

(@) Let d be a metric on the non-emp ty set
X. Prove that the function d'defined |
d'(x, y)=min{1, d (x, y)} b
where x, y e X is a metric ¢
whether d'is bounded or




4.

Answer any four parts - 10x4=40

(@) (i) Define a metric space.
Let

X=R"={x=(x, x5,...x,) x;eR,1<i<n}
be the set of all real n-tuples.
For x=(x, x,..., x,) and

U= (yl, Yp ot yn) in R" define

y2

d(x, y)= g(xi—yi)2

Prove that (}3"} d) is a

space.

Prove that in a metric sp%l

Y is also open inXi,f.?
Yisopenin X

THCINO/G 19




(e) (1) Show that the metric space (X, d)
where X denotes the space of all
sequences x=(x, X, X3, X;,)
of real numbers for which

1
$1u | <oyt
\ k=1

metric given by

, I/p
d[)(x!y):(kz‘l(xk'yk)p ’ x,yEX

is a complete metric space. © 7

(i) Let X be any non-empty set and
R cal
let d be defined by :



(1)

Let fand g be continuous on [a, b |.
Also assume that g does not
change sign on [a, b|. Then prove

that for some c € |a, b]
we have

b ‘b
[ £(x) glx)ax=fle) [ glx)ax.

a

S
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