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prove that it is the Taylor series for the function
f(z) in power of z- zo. (6 5)

(a) For the given functionf (d = #,find the poles,

order of poles and their corresponding residue.

(6)

.[This question paper contains 6 printcd pages.]
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(b) Write the two Laurent Series in powers of z that

represent the function f(r) - ' in certain

(6)domains and specify those domains

(c) Suppose that zn = xn + iyn, (n = 1,2,3,...) and

S = X + iY. Then prove that

Z|=tz"= 5iff)f,=tx" =XandXtry,, = Y. (6)

(d) Define residue at infinity for a function f(z\.If a

function f(z) is analytic everywhere in the finite
plane except for a finite number of singular points

interior to a positively oriented simple closed

contour C, then prove that

[s/(z) = -]$ [r/(i)] (6)

Instruc tions for Cnndidates

7 1. Write your Roll No. on the top immediately on receipt

', of this question paper.

2. 3. All questions are compulsory.

3. Attempt two parts from each question.

(a) Sketch the region onto which the sector r < l,
0 < e < n is mapped by the transformation w =
z2 and w : 23. (6)

(i) Find the limit of the function f @ -W u, ,

(270o)

(b)

tends to 0

I
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(ii) Show that ,nm-,ffi= 2J5i (3+3=6)

(c) Let u and v denote the real and imaginary

components of the function f defined by means of

the equations

when z+0
when z=0

Verify that the Cauchy-Ri€mann equations are

satisfied at the origin z : (0,0). (6)
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(d) (i) State Liouville's theorem. Is the function

f(z) = cos z bounded? JustifY.

(ii) Is it true that 'If p(z) is a polynomial in z

then the function f(z) = llp(z) can never be

an entire function'? Justify (4'5+2=6.5)

(a) If a series LLtz" of complex numbers converges

then prove lim 2,. = 0. Is the converse true?
Ttrco

Justify. (6,5)

2 1114

f@=lz'/,
5

rd) lf lim f(z) = F and lim g(z) = c, prove that
' ,)zo- z)2o

)ry"#=i irc + o'

(a) Find the values of z such that

(i) e' = 1+ y'3,, (ii) e(22-1) = 1.

(b) Find the integral .f I, # where C

positively oriented circle lz' = 2I

is the

(6.s)

for

2

(6)

(3 .5+3 =6.5 )

(c) Find the Taylor series representation for the

function f(z) = about the point zo = 2. Hence1
Z

( b) Show that thc roots of the equation cosz = 2 ue z = znt + icosh-rz
' (n = o,!1,!2,... ), Then cxpress them in thc fotm z=Zm!

iln(2 + i5) (n = 0,t1,t2, -.).
(3.s+3=6.s)

i=ix=,r-o"rn+D(+)"prove that

lz- 2l <2.

(c) Show that

(6.5)

(d) If a series }|-o e"(z - zs)' converges to f(z) at

all points interior to some circle lz - zol = R, then

(i) log(1 + t)2 = 2Log(7 + i')'

(3.s+3=6.s)

P.T.O.
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(ii) f oe(-1 + J5D = rnz + z(n +i)a b = o,+1,!2, ...)

(d) Show that ffi(E)= exp(tZ) if and onlv if

z = nn (t = 0, *1, +2,...). (6.5)

(a) (i) State mean value theorem of integrals.

Does it hold true for complex valued

functions? JustifY.

(ii) Evaluate [2n ehne e-ifi de . (3+3=6)

(b) Parametrize the curves C, and C, where

C,: Semicircular Path from -1 to 1

Cri Polygonal path from the vertices -1,-1+i,
l+i and I

Evaluate I",z dz and [",2 dz. (3+3=6)

(c) For an arbitrary smooth curve C: z= z(t), a < t < b,

from a fixed point z, to another fixed point z,
show that the value of the integrals

(r) !j'z dz 
""a

P.T.O.
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Qi) f:'z dz

depcnd only on the end points of C. (3+3=6)

(d) State ML inequality theorem. Use it to prove that

ll, fils +A, where C denotes the line segment

(2+4=6)from z = i to z = 1.

I (a) A function f(z) is continuous on a domain D such

that all the integrals of f(z) around closed contours

lying entirely in D have the value zero. Prove that

f(z) has an antiderivative throughout D. (6.5)

(b) State Cauchy Goursat theorem. Use it to evaluate

the integrals

{n !" fi42 where C is the unit circle

lzl:1

Qi) Ic #2, where C is the circle lzl : 2

(2.5+2+2=6.5)

(c) State and prove Cauchy Integral Formula.

(2+4.5=6.s)


