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Full Marks : 45
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The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese..

1. Answer the following as directed : 1x3=5

ﬁtﬁ’ﬁmwwmwmz

(i) Sketch the set Imz>1-
Imz>1 ool B 41 |

(i) Describe the domain of the function
1

z2+1°

1

z2+1

wewg Sincwa Tl
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(i) Write the function f(z)=2z’+z+1 in
the form f(z)=u(x,y)+iv(x,y).
flz)=2"+z+1 0!
f(z)=u(x,y)+w(x,y) HiEe &9 |

(iv) Show that
wyed (@

. 42?
Iim 5=
Z—o (z_ 1)

(v) Define entire functions.
ATl SETS RSEeg (Entire) T6W K& R©
90

Answer any five of the following questions :
2x5=10

o) [ Si5or eme Oel fra ¢
i) What do you mean by the accumulation

point of a set? Determine the
accumulation point of the set

z, =1"(n=12,.).

51 A6 TRy fercet & g e
z, =i"(n =1,2,..) (NBHR ARY [l =1
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(i) Show that if a function f(z) 1is

continuous and non-zero at a point z,

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

med @AW f(z) THEO 2 fae wiffoas
WW@W@?WWQ@W
f(z)#01

(i) Show that the function f(z)zz2 is
entire.
ST @@ f(z) =2 T A SRS
fBoEaes (Entire) 23|

(iv) Using Cauchy-Riemann equations
determine where f(z) exists, when

fl(z)=1/z. ‘
Cauchy-Riemann ATFIY IR fa
f(z)=1/z TA @ [{(z) TS A FiRCo!
e 70

(v) Find z such that e’ =1+3i.

» sk Sfvedl TS e” =1+V3i |
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(vi) Show that the function

f(z)=22> -3-2e” +e™* is entire.

Wi\‘ﬁfcﬂf(z)=2z2-3-ze2+e—zmﬂct‘f :

e RS RIS (Entire) 271

(vii) Show that
sinz = sin xcoshy +icos x sinhy where
Z=x+1Y.
wmeq @ sinz = smxcoshy +icosxsinhy

IO z=x+iy |

(viii) Evaluate the integral _[: e dt,(Rez >0),

f:e'#dt,(Rez > 0) SRFEHI T [T |

(ix) Evaluate the cdntour integral J‘E

where C is the top half of the circle
|z|=1 from z=1 to z=-1.

dz
~ Contour S I ——Kﬂﬁﬁcﬁlw?ﬁ\_‘) C

R z=13 74 z—-lmﬁlzl—lﬁ
GoRT S |
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(x) Show that

@wyedt &
'[z3+4dzs—6—7£'
2z -1 7

3. Answer any four of the following

questions: 5x4=20
e Rt oo e Tew a8

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

Zy = Xy T 1Yo, Wy = U T iv,. Then prove
 that [m f(z)=wo if

lim u(xJ y) =U;, and -
(X:y)—’(xo :yo)

lim v(x,y)="1,,
(x,4)-( %0, Y0)

ERGIE] & f(z)=u(x,y)+iv(x,y)il”\€
=x+iy@n§;zO=x0+iy0,w0=u0+ivo |
ol 3 & gingof(Z)=woﬂﬁ

llm u(x,y) = uO W

'(x:y)*(xo ’yO)

lim  v(x,Y) =0 |
(x,Yy)-{ %040} .
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. - dw
(i) Suppose f(z)=z. Examine where .
exists.
- - dw
@R A flz)=21 TS ST
4
(iii) Suppose that> flz)=u(x,y)+w(x,y)
| and its conjugate
i f(z)=u(x,y)-iv(x,y) are analytic in
\“ a domain D. Then show that f(z) must
| be constant throughout D.
R @R @ f(z)=u(x,y)+iv(x,y) T
. 2 AN f(z) = u(x,y) - iv(x,y)
domain DS Reaegs 27| (At (@
f f(z),D S &% 27|
(iv) Show that if f'(z)=0 everywhere in a
domain D then f(z) must be constant
throughout D.
T Bl domain D I FFEAITS f(z) =0 T,
MsA @ f(z),D © &I |
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(v)

(vi)

What do you mean by harmonic
functions ? Show that if a function

f(z)=u(x,y)+iv(x,y) is analytic in a
domain D then its component functions
u and v are harmonic in D.

Harmonic oW e & gome myedt @
W @61 T f(z) = u(x,y)+w(x,y) <5
domain D™ RESTINR T, (ST T TAMA
To u WE v, D © harmonic A1

Define complex exponential function
and show that it is entire.

ioa exponential Foiwg A Tl e
e (@ B T S1EC [N (Entire)
R

(vii) Show that

@gea @

1+ i)i = exp(——;£ + an)exp[iy—;—z—),n eZ.

(viii) Let C denote the positively oriented

boundary of the square whose sides lie
along the lines x=+2 and y= 2.
Applying the Cauchy’s integral formula

-z

. e
evaluate Lm dz .
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szce‘lamwwmwﬁéﬂﬁﬁm

e T FREER x = 12 T y = 2 (FI®

5if3 icz | Cauchy’s integral 34 sz IR

dz q W e s

o
Lz—7ri/2

Answer any one of the following questions:

10x1=10

(G ﬁmmaﬁrm@@zﬁm

(1)

Suppose that f(z)=u(x,y)+iv(x,y)
and that f(z) exists at a point
Z, = X, + 1Yo - PrOve that the first order
partial derivatives of u and v must exist
at (x,,Yo)and they must satisfy the
Cauchy—Riemann equations there. Also
show that f(Zo)=Us +iv, = v, — U,
where partial derivatives are to be
evaluated at (Xo,Yo) -

4@ @\ @ f(z)=u(xy)+w(xY) i<
f'(z), 20~ Xo + Wo ﬁﬂ'{@ﬂ({mm"mc‘}
7 @ u U v?ﬁﬁlﬂ@m@iﬁ@m
(0, Yo) © AT #ifR si% of® Cauchy-

Riemann T TS R =R FANCS
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@edl (A f'(zo)zux+ivx=vy—iuyil*<9‘
e SRS AR T (%o, Yo) CAUGEIS
et |

(i) Show that if wft): R>C, asts pis a
continuous function then
b b
\Lw(t)dt < [wrt)dt.
Suppose Cis a contour of length L and
f is continuous of C. If M is non-
negative constant such that | f(z)1&€ M,
vz e C at which flz) is defined the using
the above result show that
\Lf(z)dz\s ML .
offt wit): R—>C, a<tsb IR, (TS
b b
\L w(t)dt\ < [lw)1dt.
¥{ @RI T C, LA contouriﬂ@WﬁC
© e 20| A M SR & A
7@ yzeC d AR | f(z)ISM ] G
T I/ I @4ed &
\ [.f(z )dz\ <ML .
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(m) State and prove Liouville’s theorem. 1 (b) ool DS 4% I contour S f(z)
Liouville-2 ToA#MICH e i< A 41| 3 FCE SAGTERI T W |

(iv) Suppose that a function f(z) is
continuous in a domain D. Show that

the following statements are equivalent:

(a) The integrals of f(z) along contours
lying entirely in D and extending
from any fixed point z, to any fixed

point z, all have the same value.

(b) The integrals of f () around closed
contours lying entirely in D all

have value zero.

¥R (111 (T 951 T [ (z) @Bl domain D'©
wRfe 711 iged (@ Fsfaie Ryfemz
AT 8 |

@) T DS 4 s R i B
z, 3 R 73 1 2,04 o
contour  f(z) I A SEFFETCIIT T
e |
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