OCTOBER 2011 U/ID 4722/PAU

Time : Three hours Maximum : 100 marks

SECTION A — (10 X 2 = 20 marks)

Answer ALL questions.

Each question carries 2 marks.

1. Defineaset. If f:A - B XOA,YOA then state
the values of f(XOY),f(XnY).

auenpwm : sewd f:A - BXOAYOA erafléd

f(XOY),f(XNnY) cuengum.

2. Define limit of a function at a point.

Fmmien erevenavenill 6p(h Ljerefludled euenyuimy.
3. Define closed set in a metric space.

e Wiy Qeuafludled, epiq s SewTid cuenFuIm).

4. Define upper sum of f in [a,b].

f erep emmlen [a,b] orarn @evLCeuaflufler CGroed

G (HSHENE UG TWIM).



Show that f(z) =z is nowhere differentiable.

f(e)=2z TG &y GTHSL yeraflufigyd
UMSUIL_S555H0Q TTHHTL(H .
Give an example to show that continuity of a

function at a point does not imply the existence of

derivative at that point.

@ &miy e yaraflule Csmréflurs @) mhsme
SIBSLI Li@Tertludled auemsuiL  (plguybd GTETM
Caanauufleraney eTaimISHE T(HSFHIEHTL(H H(H.

Define bilinear transformation.

@ Criflw 2 wLrHOD euenFwm.

Define conformal mapping.

FoCH TR HensTmT 2 (HLOTHDHLD EUENTWID).

_ 2z
Define pole. Find the pole of 1 (33
z
. 1-e* . .
(penarliLeatians  euenFwLImI. 3 craorn  FmLdle
z

panali Liataflger smemwrs.
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10.

11.

Find the residues of

22 +1

5 at its poles.

z°+1

eremp amien (pevarliereflgeafled &t

22 +1

CTFFBIGEN 6T &ITCHTS.

(a)

(b)

SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.

Each questions carries 16 marks.

Show that sin(1/x) does not approach a limit

as x - 0.

If the real valued functions f and g are

continuous at «aOR then prove that

f+g,f—g are also continuous at a.

(=) x ymBwsans CpmEIEGLGEUTE sin(l/x) eremm

(<=

FMTL& S GTOME @)0Ena 6Tt SITL(H).

)f wombd g eremp Gowindliiy griyser a R — &

Qarréflunensrs Qms@wrer, f+g, bHm
f - g QsrLiédluneng, erev HlemLa.

Or
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(c)

(d)

Let (M,S) be a metric space and let a be a
point in M. Let f and g be real valued

functions whose domains are subsets of M . If
Iim f(x) =L and lim g(x) = N . Prove that

X ->a X ->a

lim[f(x) +g()]=L+N
lim[f(x) - g(®)]=L-N.

Let (M,,S)), (M,,S,), (M,,S;) be metric
spaces and let f: M, - M, g: M, - M,.If f
1s continuous at aOM, and g is continuous
at f(a)OM, then prove that gof is

continuous at a.

(@) (M,S) e wrly GQeuefl erenng; a eremLig M-

@ Yerafl ereig. [ wHmibd g ereriien @iy
FTTYSET eTers. [ oMb g er wdllinghsear, M e
2 | SETRIGET 6T GGTETS.

lim f(x) = L Gogyb lim g(x) = M erafled

lim[f(x) + g(x)| =L+ N

lifn[f(x) -g(x)|=L-N eran Bem9.
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12.

(m) (My,S)), (M,,S;), (M,,S;) eremueneu wimiy
Gouaflger GTGUTS. f:M, - M, LOMHMILD
g:M, - M, eeng:. oeuCumripg alM,—e
f Qgrréfluns @mbsred wombd f(a)OM, -6
g Qsr_rgdlurs @mbsre, gof Csmréfwums
@ m&@ D erem Hlemial.

(a) Define open set in a metric space. If G, and
G, are open subsets of the metric space M,
prove that G, n G, is also open.

(b) Let f be a continuous read-valued function on
the closed bounded interval [a,b]. If the
maximum value for f is attained at ¢ where
a<c<b and if f'(c) exists then prove that
f'(c)=0.

(=) em wriyCeueafuled SHphs Serd eretem eTerm)
auenywm. e wriy Geseflléd G, whmb G,
Hopg 2 L seamsar M aafle, G, NG, —b SpbHs
2 I gemrld eranm) blemLdl.

(<)) epigw  eupbyenw Qe Gleuarfl [a,b] 2yl
Cwa f erauigl e Qariréfwner Guwindliiy
gy ereis.  a<c<b erempeurmérer ¢ &, f
BUGELI(HLD -3 SIDL[HSTED Clogytb

f'(c) @& erampmed , f'(c) =0. eran HlemLal.

Or
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13.

(©

(d)

Suppose f has a derivative at ¢ and that g

has a derivative at f(c¢). Then prove that

@=gof has a derivative at ¢ and prove that
@c) = g'(f(e).f(c) -

If fDR[a,b] and A is any real number, show

b b
that A f O Ra,b] and prove that [Af=A[f.

(@) f eremp &y ¢ ererm Leatlulléd euangudlL (wpigujbd

(a)

(b)

raeyd g ereip &miy  f(c) e yerefluded
aumsuiL (pigud erame|d Garers.  @=gof
eTerm &ML €6, euansuili (piqujd erar [HlemLdl.
Guogud @(c) = g'(f(¢)).f'(c) eran Hlem.

fDR[a,b] opod A eerug  gsmeubgT(m
QWG wetT CTGUTS. ENIAIN], ()

b b
AfOR[ablaaraus [Af=A[f aamanb .

Show that f(z)=|z[* is differentiable at z=0

but not analytic at z=0.

Derive Cauchy-Riemann equation in polar
coordinates.
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14.

(=) f(2)=zl* eam emiy z2=0 eremm Yerefude
LLEDL euamasud (b yeame 2 =0 erarm
yerefludled, L@Gupenn FTTLTE Q)(HEEHTE  eTemm)
Bl

(<=4) Gamemt A DL Famigefled smadl—fomer
FLOGTUT(HSEDET SHT60Ts.

Or

(c) State and prove sufficient condition for a
function to be analytic.

(d) If a function f(z)=u+iv 1is analytic in a
domain D then prove that u and v are
harmonicin D.

(@) ev oy UGwep sTIUTS  QBUUSHE
Gurgiomer HlubgeneTanut saml HlemLal.

() D eam <pmded f(z)=u+iv eeamm &miy
uew®ng griy eaflld®, w wHmbd v PHw
FTTLI&ET @Qengd FTTL|EET eTemm) Hlemal.

(a) Find the image of 1<x<2 wunder the

. 1
transformation w =—.
z

(b) Find the bilinear transformation which maps
2z, =1z, =1,25 = -1 respectively onto

w; =,w, =0 wy =-1.
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(=) w -1 ererm 2 (HoTHmSHear Sp 1<x <2 e
z
Gbu sres.
(=) 2 =12, =1,25 =-1 eraip Yereflaser perpGul
w, =i,wy, =0, wy=-1 e LerallaEnsE
o HrHOD Gaiub Crilw lfgsapm 2 @ wrHmLd

SITGHTS.

Or

(¢) Discuss the salient features of transformation

w=22.

(d) Find j f(2)dz where C 1is the circle |z ]| =1

and when

22

O fle=

z-3

1) f(z)=ze™*.
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15.

(@) w=2> eremp 2 HIHOSHar Apliy GuLsamen
WG
(r) C eratug |z| =1ererrp cul L oms @) mE@Lomuder,

22

z-3

f(z) = LHMDL f(2) =ze " eremy ST SEHES,

j £(2)dz srews.

(a) State and prove Cauchy’s integral formula.

sin® z

(b) Find [—==——dz where ¢ is [2] =1.

Zz——

6
(1) srafluier Qgrans GsHrsams gl Hlenal.
(<) cerarugl |z|=1erem cul_L_Lomu9le,

sin® z .
—3d2 HTETS.
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(¢) Find the Taylor’s series expansion about z =0

_ z
of f(2) ——(2+1) =3

(d) State and prove Cauchy’s residue theorem.

-
(z+1) (z-3)
eTemm &ML &E, Gl wieflen QgT_eny smeurs.

(@) 2=0 eremp Letefladw snd f(2) =

() srasluflen eréss Conmsans snml blemial.
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