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(Complex Analysis)
Full Marks : 45

Time : Two hours

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

Answer either in English or in Assamese.

1. Answer the following as directed : 1x5=5
ROl e O 2MIEIRT Bed WAl 3

(i) Sketch the set Imz >I1:
Imz>1 ROW! S 1|

(i) Describe the domain of the function
: :
z2+1°

1
22 41

o SificEa |
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(iii) Write the functioﬁ flz)=2*+z+1
| the ‘form f(z)='u(x,y}+iv(x,y)..
7 ,;W:) e fl2)=2P rz 41 TG

/5,

in

;/ | f(z) u(x y)+w{x,y) TFRS T2 |
._ - fiv)” fPShow that
Rl
R 422
llm“
1P

(v} Deﬁne entlre functions.

;"_CTT dizre ﬁmvnw (Entlre) FoW AL@ e

2. Answer any five of the following questions ;

o ACaIca ol s O ot s 2xo710

(i) What do you mean by the accumulati
point of . a set? Determine tf(in
accumulation point of the se?:

Z—l(n L2,..).

«@Bi Fezfeq TR 3o s & ?
2z, =i"(n = 1,2,..)cﬂﬁc3w>?tmﬁiﬁcﬁ =
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(u) Show that if a functlon f{z) is
continuous and non-zero at a point z,

then . f(z)#0 throughout some
neighbourhood of that point.

oreT AR f(z) T 2, Ko SR
wmﬂmmﬁﬁﬁmaﬁﬁv
f(z)¢0|

(i) Show that the functlon f (z) z* is
entire.

cwvi\ﬂm f(z)=2" tﬁﬂmwﬁsﬁc—
RIS (Entire) =1

v} Usmg Cauchy- Rlemann equations
determine where f(z ) exists, when'

flz)= 1/z.
Cauchy- R1emann ’Fﬂ?ﬁ‘i W ]
f(z)=1/z T © f(z) TS A !
ﬁcﬁ U

(v) Find z such that e® =1+3i.
2 Roift Bfredt Tw ° = 1+V31 T
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(vi) Show that the function
flz)=22*-3-ze" 1% is entire. ,
TSN T f(2) =227 -3 _ 2% 4 = T
T ﬁsﬁw ﬁmmw (Entlre) |

(vii) Show that

sinz = sin xcosh Y+ zcosxsznh Yy where
Z=x+iy.

¢iYeql (g sinz = sznxcoshy+loosxsmhy
T8 z= X+iy |

- (viii) Evaluate the 1ntegralf e *dt (Rez >0 )

re'”dt (Rez > 0 ) SaE=HR X ﬁ‘ﬁ |

_fix) Evaluate the contour 1ntegral I =

where C is the top half of the c1rcle
[z]=1 from z=1 to z=-1.

Contour S I —3 mﬁ‘fgwn’@c

WR z=1 3 =~]1 IF
BT S | .z T lzl=13
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(x) Show that - .

oredl @

(z+4 67
» dz| < 2Z
et

3. Answer any four of the following

questions: 5x4—20
- wor Riepreat o1fAG! e B o ¢

i) Suppose that f(z)=u(xy)+iv(x,y)
where z=x+iy and

Zy =Xy + iy‘o,w0 =Uy +10,. Then prove
that lim f(z)=w, jf -

lim - u(x,y)= uo and

(x,y)={x0. %0}

llm . v(.x,y) =V,
{x,y)-( %040}

R @R @ f(z)=u(x,y)+iv(x,y}‘£l’t-5
 Z=x+iy T 2= X+ Y, Wy = U + iU |
oA 9 @ ‘lim f(z)=w°tlﬁ '

. lim - u(x, Lo
{(x,4)-(x0,50) ( y) uo

lim vfxy)=v
(x.9)(% 30 ) (x.y) , ol
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(8] Suppose z : dw : (v) What do you nié.an by harmonic
| exists. - z'. fxamine where > | functions ? Show that if a function

o - | f(z)=u(x,y)+iv(x,y)"_is.analytic in a

R ewr flz)=2 dw | " domain D then its component functions
@)=z~ T wg 49w - | : 4 and v are harmonic in D.-

by Harmonic ¥R e & gomme oredl &
(iii) s ' ' o <O T f(z) = ulxy)+iv(x%Y) g
- Suppose th ~ ~ .
and j ¢ : .at f(z)=U(x,y)+iv(x ) domain Dﬁﬁmﬂw@, WW@W
its conjugate = 'Y . e u % v, DS harmonic |

flz)=ufx,y)-i : '
) (x,'y) lx.y) are analytic in (vi) Define complex exponential function
: arid show that it is entire.

a domain D. Then .
b show that ‘
be constant throughout 5 ° ) Tt | . wfw cxponential Tew W fil o

. oraedl (4% TR 91%CS RO (Entire)
;chme; ) =ulx,y)+iv(x,y) e o ,
-d.omai(:l Dég'c)a: uxy)-ivixy) - ' (vii) Show tha)t‘
TN B iget -

| | (1+ i)i = e;cp(—-% + an)exp(i%g),n €Z.

_ here j :
(z) mus trjl;W €re¢mn a (viii) Let C denote the positively oriented
n € constant ' . boundary of the square whose sides lie

" along the lines x=12 and y=12.

(iy) Show that if f (2)=0 eve
domain D then f
throughout D,

% <51 dolngjn DI Roeies , o ~ Applying the Cauchy’s integral formula
S @ f(z),D® ° flz)=0 =, - |
, B | evaluate LZ—n’i/Q Z .
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.I6F C @ MO AR wiogd M
TGP I PR x = 42 OIF y = +2 (@[S

IR W= Cauchy’s integral %7 e SR

e
Lz_”_i/2d2§=mﬁcfg SRl

. L
Agswer any one of the following questions:

| Wﬁzmwﬁram@mﬁm 10x1=10

)

:ugpose that f(Z):u(x,y)+i'v(x,y)
n that‘f'(z) exists at g point

+ %o =Xo +1Y,. Prove that the first order

partial derivatives of U and v must exist

at (x,,y,)and they must 'satisfy the

. Cauchy-Riemann €quations there, Also

show that - flz)=u +
where partia] derivatives
evaluated at (x,, Y).

R @R @ f(z)=u(x,y)+iv(x,y) i

f'(z): 2z, =x°+iy0 ﬁ?;i@w(m@lmq
I @ u S v?ﬁm TRy e

iv =7 7
x Uy luy
are to be

- oyo) S AR B O Cauchy-

Riemann #esq 768 3/ =ifm IS
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(i)
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@qeq @ f(z,)=u, +iv, =v, -y, 39 .

R SRS TR T (%, Yp) S ST

e | ]
Show that if wft): R>C, a<t<b is a

- continuous function then

| | [ w(t)dt| < I:I.w(t) |dt .

Supposé Cis a contour of length L and
f is continuous of C. If M is non- -

negative constant such that | f(z)|c M,
vz e C at which f{z) is defined the using

" the above result show that

| _|_Lf(z)dz|sML.
W wit): R—C, a<t<h wRfo =, (o0

l j:w(f)dt| < [lw)iat.

4R Il 25 C, LR contour T &% f,C
© SRt 22| I M THET & T AW
FE vzeC I AR | f(z) M | 8o

- FenEs RN T (e @

- | jcf(z)dz| <ML.
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L S : ofrel b@ 4T 9F contour ?f(z) :
(i) State and prove Liouville’s theorem. () :wl s T T '
Liouville-3 Soimyet frat wirse et ot - ! : i _

(iv) ‘Suppose that a function f(z)-is
contmuous in a domain D, Show that
_.the followmg statements are equivalent:

(d)' The integrals of f{(z) along COnfours
: lying entirely in D and exténdmg '
from any fixed point 2, to any fixed
point z, all have the same value.

| (b) The mtegrals of f(z). around closed .‘

contours lying entlrely in D all
have value zero.

&ﬁm czr«a%tmf(z)a%tdomam De

Wﬁﬁaﬂlmmmﬁﬁﬁﬁeﬁqw
AAYET 2

@ mﬁ‘mb@wmﬁm i Ry
z?ﬂ?\‘ﬁmﬁ?ﬁiz?ﬁﬁw

~ contour S f(2)3 ey SRR
T |

. ' 4700
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