A | (~291%
F/@Q M@WE 20l QPCode05017

REVISED COURSE

[Max Marks £9)

.B. 1. All questions are compulsory. Durat1on 21/2 Hours

2.From Question 1,2 and 3,

At
oy tem
3. From Question 4, Attempt any THREE

ptany one from part(a) and vany_ tWo from

4. Figures to the right indicate marks for the respectlve parts "

Q1 ai Let<f, >be sequence of differentiable real Valud Ainctions:on [a b] &)
such that < f,,(xy) > converges for some x, € (a,b) and < f'n >
converges uniformly to function -g on [a ,b]. PrOVe that < fp >
converges uniformly on [a, b] and-if f is uniform limit"of < fp>
then f is differentiable on (a , b). and = 'g on (a b)

i1 State and prove Welerstrass M test.

b i State and prove Cauchy’s crrterlon for umform convergence of the (12)
sequence < f, > of functlons of real numbers :

i * Examine whether fo Zo "(1 =2 ")dx = Z(, fo x"(l 2x“)dx Is the
series g x™(1 —2 x™) umformly convergent in [0 1]‘7 Justlfy .

ii_i Find M,,, where M —Sup {m, [a, ]}, usmg Wererstrass

£ 3 M- test. Evaluatef X Sgyrrrey (n+x2)2 d;;; S g

- “ iv Let f,:{0,1] = IR be given by fn(x) = x" Let f be pomtwrse limit of
< f;>. Is f continuous on [O 1] Does RS converge uniformly
on. [0 1] ’7Just1fy G

Q2 vade If a: functlon f 1s contlnuous throughout a. regron R that is closed and (8)
i i bounded then show that there exists a non- negatlve integer M such that
; lf(z)l <M Vz ER. Also show that if  f'(20),9'(2o) exist ,
5 g "(20) # 0 f(zo) =0= g(zo) then hmz_.20 Z((g g,(é‘;; .
3i :_,Letf(z) = u(x, )+ v (). Iff (2) exists at a point zy = Xo + Yo
ir.then prove that the first order partral derivatives of u and v exist at
'(»’Cof}’o) and satlsfy Cauchy- Rlemann equations Uy = vy, Uy = ~Vy,
Show that the converse is. not true Also show that f'(z) = (Ux)z=z, T+

e l.(vx)z..zo SR e

Usmg the deﬁmtlon dlscuss dlfferentrablhty of the function f(z) = z* (12)

s o Ak anyz € (o
i f is- analytlc throughout on a given domain D. If |f(2)| is constant on
A t' (z ‘must be constant on D.

(é) =u(x,y) + iv(x y) is analytic in a domain D then
w and v are harmonic in D. '

f-‘.l:a;functlon f
show that its: component functions

ge of the glven set under the recipr

- <2
plane: ¢ - <z <

: Ny
dv '.‘;I'md the ima ocal map w = ~ in the

.,:”,._’;:;'extended complex
: (P.T.0)
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Q3 ai  State and prove Cauchy Integral Theorem, z —=izgl <1
i Suppose that a function f is analytic throughout ? ;ilsk ) has th' power
centered at z, and with radius R,. Then prove flh"f‘
series Jepresentation f(z) = Xi=p an(z _z")
a =" (Zo) ‘
T

: tives
bi Ifa function f is analytic at a given point then sho that s der va

hat'
of all orders are analytic at that point too. F urther sl_lp gose Ctle G
function f js analytic inside and on.a. positively:: Pnfnte o

centered at z, and with radjus R and: 1f "My denotg the-max1mum‘ value
of |[£(2)] on Cr then show that If"(zo)l <k

i Prove that a power series Y% Ojan_ (z _VVZO)\;“.represﬂ?ntsia‘conthOUS
function § (2) at each point inside its. 01rcle of convergencel R S

M Show that any singular poxnt;of the funct'
Further determine the orde m of €ach pol O
residue of f

iv

Q.4 ! )= ‘t’."‘;.‘_coﬁvé\'rg'q'stnifo'rrnIy +(15)
TR oS SR
s S o EYSCT o
ii s

For lxl < 1 show that.tan p o Zl;’{’ u—gmm ‘
i Test. dlffcrentlablhty of- the functiosi f (z) =z Imz at (0,0) .

v Construct a lmea ‘,‘fractlonal transf rmatlon that maps the points i, oo, 3
X 'where C lS the c1rc1e |z — zol =7, nisa
_non zero nteger usmg a parameterlsatlon of C.
R I ;

Vigs g

> "'here‘"C |z| =2
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