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

Answer either in English or in Assamese.

1. Answer the following as directed :  1x5=5

ﬁkéﬁwsmsvﬁaawmﬁaﬁvaﬁm

- (i) Sketch the set Imz >1.
:hnzyq=wﬁ®ENW@a¢mr

(ii} Descnbe the domam of the functlon

, 1
CZ2+1°

'f' Toa e o

z°+1
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@)

Write the functxon f(z)= z fz+l 1n ) “

.. the, form f(z} u(x,y)+w(x,y)

(i)

. /‘

cwa{eatm

‘Defihe entire functlons R
: .ﬂwmﬁmﬂw (Entlre) vaﬁ—
S | ]

- f(z)=2° + z+1 TEWE!

f(z) u(x,y)+w(x,y) Wﬁi‘*ﬁl o

Show that

w“ el Teddae

oL
-

- Answer any five of the followmg questmns

. 2x5=10

_wﬁmmm@wﬁm

)

What do you'mean by the accumulation

point of a set? Determine the
accumulatlon point of the set

"z -t(n L2,..).

’amwwwewv

z, =i"(n =1,2,..) CIBOR TR Fefey 21|

BOGFN 0139A 2

@)

Show that if a functlon f{z) is

continuous and non-zero at a pomt Z,

then f(z)=0 throughout ‘some

‘ nelghbourhood of that pomt

(T8 @ M f(z) waz%t Z, ﬁﬂrwﬁ%

| I S T (O mcﬂ%ﬁ?@ mmeﬁ»‘rﬁ@— o

| (iii)

(i)

(v)

“f(z)#0)

Show that the functlon f(z) z? is
entlre. ' :

_Wﬁﬂf{z} 2? W@fwm R
'W(Enme)'@lv' S '

Usmg’.‘ Cauchy-Riemann equations
determine where f(z) exists, when

flz)= 1/ z.
Cauchy Rlemann ﬁ?"ﬂ"\‘ WN ?Fﬁ

- f(z)=1/z TA Sl f(z)zrm@mi“c%‘t'

R i1

Fihd z_such‘that e*=1+3i. ]
z RoR Sfeat AT e =1+3i A
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« (Ul) Show that the functlon
‘f(z) 022 —-3-ze*+e? is entire.

C"?’i\"m@f(z) 222 -3 -ze® +e- 2 T
w?ﬁc—ﬁmw (Entlre) =

' (viz) Show that

sinz = sinxcoshy +icosxsinhy where

z=x+iy.
(,lﬁ[em@ sinz = sznxooshy+zoosxsmhy
ITC z= x+iyl

) (viii) Evaluate the integral | e "dt,(Rez > 0).

[y e=at,(Re z > 0 jSrdR W Refa =1

dz
: (lx) Evaluate the contour 1ntegra1 ¢z

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

Contour S ch—zz- I R T© C

R z=1 T z=-1CTFJ€ [z]|=17F
@9FT LS |
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‘(x) Show that

@eA @
z+4 67
dzl < 2%
ng'—l . 7

.,Answer any four of the following
questions: . . - 5%x4=20

' wﬁmwﬁﬁrm@mﬁw

) Suppose  that f(z)= u(x y)+zv(x,y).
. where z=x+iy and '

Zy = Xo + 1Yy, W, = U, +iv,. Then prove
that i}_)"zt ftz)=w, if

lim * u(x,y)=u, and "
(it oy (Y = U0 and

lim . vfx v
(x,u)-(% yo) ( y) 0-

R @R f(z) u(x,y)+iv(x,y) TS
L Z=x+iy OF z, = Xo + 1Yo, Wo = Uy + 10 |
o9 A T lim f(z) = w, T
lir =
(x,y)g('}o,yo)u(x’ y). Yo W

im  v(x,y)=v 3
(xoy)—’(xo:ycu) ( ’y) °| .
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)

' - dw
Suppose f(z) z. Examine where P
- exists. o -
. - . ) _‘ dw . v
R ER A fz)=21 — T R AW
= |

| (iz‘i)

' aﬁ,m ) f(Z)'=t'¢'(x:y.)+iv(x;y)>W”' |

)

Suppose that f(z) u(x,y)+w(x,y)
and its con_]ugate .

J(z) =u(xy)-iv(x,y) are analytic in
" a domain D. Then show that f(z) must
be constant throughout D. '

e lisl (z) = u(x,y)-iv(x,y)
domain DS RUsRANR 271 (et (@

Show that if f'(z)=0 everywhere' in'a
, domain D then f(z) must be constant

throughout D.

3 &t domain DIFRETS fi(z)=0 TF,

e A f(2),D S &IF A |
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)

'What d'o,»youl"mea.n 'by :"hafmonic~ i

" functions ? Show ' that if a function

 Harraonic oW 3p1e & Joae mzn @

f(z) u(x, y)+lv(x,y) is analytm in a
domain D then its component functlons
u and v are harmonic ‘in "D.

?Iﬁ Qo) T * f(z) = u(x,y)+w(x,y) Ko

domain D'S RN 2, (50 LT oty

' Wqu,DGharmomciﬂl

)

Gf6s exponential TR @ T
e o s 7@@‘ m ﬁmaqiw (Entlre) _

Deﬁne complex exponent1a1 functlon
and show that it is _entire.

=

(vii)

) | (1 +i) = exp(-—%’+ Znn)exp(i%g),'n €Z.

Show. that |
@mysA @

' (viii) Let C denote the positively oriented:

- Applying the Cauchy s integral formula -

BO6FN O

‘boundary of the square whose sides lie
along the lines x =12 and y==2.

" evaluate L——;Edz

139A. ' 7 Contd.




41 26F C (1 IO ARSI oy
- TENST IR IR x =42 TF y = +2 @S

9@ @itz | Cauchy’s integral & @italst IR

| L+e——dz awﬁeﬁWI |

z-7mi/2

4, _ Answer any one of the following questions:

o Aot bt e S 5

N

10x1=10

Suppose that f(z) = u(%,y) +iv(x,9)

and that  f/(z) -exists at a point
- Zy =X, +1Y,. Prove that the first order

partial derivatives of u and v must exist
at -(x,,Y,)and they must satisfy the
Cauchy-R1emann equations there. Also

show that f(%,)=u, +W,=y, —lu

~ where part1al derivatives are to be

-evaluated at (x,,Y,/-

R @R QA f(z)=ulxy)+iv(xy) T
f(Z)_, Zy = Xy + Yy e F@IT T | &AW
T @ u T p T U TR GRS SRS
(%,,Y,) © ARR FAT =WF o© Cauchy-
Riemann 7N 78 IR #NAR | TS
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(@)

C"T{\‘S?IT N f(zo} - u, +w -v -y, e
%me(xo yo)t-stv:%mw
=Tieat |

ShOWthatlfw(t) IR'—)C a<t<b is a . .

continuous function then

| [, w(t)dtl j |u(e)|dt.

Suppose C is a contour of length L and |
. f is continuous of C. If M is. -non-

‘negative constant such that | f (z)l<M,
'Vz e C at which flz) is defined the usi

" the above result show that
|Lf(Z)d2|r_s1\4L;
W w(t): R->C, as< t < b wfRifve , (5(F
b : |
\s {Clwt)|at.

ﬂﬁmi’ﬂc meontouriwmfc
© SR T M M SR == = e
FE VzeC I IW | f(z)|x M | o
FeATe I I (RS @

[, f(z)dz| <L
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- (i) State and prove Liouville’s theorem. . '
Liouville- SAZMIC! Bt e @isiel <5t | | (b) FTjefel DS 2 I contour S f (z)

e | , : | ; I T SISRIRE T
(tv) Suppose that a function f(z) is , g

continuous' in a domain D. Show that

the following statements are equivalent:

(@) The integrals of f(z) along contours
lying entirely in D and extending

from any fixed point z, to any fixed 4

point z, all have the same value.

(b) The integrals of f (2) around closed

oy

contours lying entirely in D all - )

have value zero.

43 T m@ﬁwﬂf(z) &%l domain D&

wRfes 781 el @ ffiRe Ry

ey |

(@) el DS ¥ 9 R 27 /fig
z, 3 7[ R 28 7 2,0 Rgo |
contour @f(z)wwwm -
e |

B
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