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Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following as directed : 1%3=5
ROl STee Ood eTRIRT Bed W ¢

(i) Sketch the set mz>1.
Imz>1 SO W F41 |

(ii) Describe the domain of the function
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- (@) Write the function f(z)=23+2z4+1 in
the form f(z):u(x,y)+iv{x,y}.
f(z)=2°+z+1 T

(iv) Show that
@yed @

(v) Define entire functions.
R 2120 RS (Entire) T scefie
<9

Answer any five of the following questions :
: 2x5=10
O Rigrer s es e et ¢

() What do you mean by the accurnulatlon
point of a set? Determine the
accumulation point of the set

Y Za= i (n =1,2,00 )

Gy RIS ARG et R g s
Z, =1'(n=1,2,..) CI6Co iRy fefa < |
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(i) Show that if a function f(z) is
continuous and non-zero at a point z,

thent Wr(Z)>=08Sthroushont some
neighbourhood of that point.

@e @AM f(z) T z, Fpe SRt
I S R (90T (312 [ (FIEIR1 <6l pIsre
il = Ol

(i) Show that the function f(z)=2> is
entire. i

MRS @ f(z)=2z> T A HieCe
RE3e® (Entire) 27

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

flz)=1/z.

Cauchy-Riemann TN P92 ﬂf-ﬁi
 f(z)=1/z = 9 /t‘“- N D]
ﬁcﬁ WI ;l,_/ ::: ’ - e

;'..’ & .!.-" / \ :\

.f gt o A 21
i 1 ; &
(v) Find z such that e =14c\/31)r/
: J_/P‘.:}/
zﬁﬂﬁ@ﬁeﬂﬂﬁ_e SREE TR

BOG6FN 0139A 3 " Contd.



(vi) Show that the function

Show that
Jilz) =2z =38 —ze 1 ei* is entire. ) ow tha

msdl @
CRSA @ f(z)=22% -3 - ze* + e T - i 6
i3 | WP ETAU) [BlEERIEE (Entire) 3| .[23+ 1dz '<'_'7£'
z -—
C
(vu) ‘Show that ‘
e L sinz= smxcoshy+1cosxsmhy wherei = i 8. Answer any four of the following
z\-.,\fc+zy | | questions: 9x4=20
c.—,ﬁ_{w @ Sinz= smxcoshy+zoosxsmhy | | ood el bifebt @k el fra ¢
?I\a zZ=x+iy | ; . :
x , - ' () Sueposethat Uilelisutay)isitoy)
 (vifj) Evaluate the integral ["e#dt,(Rez > 0) AT
0 i v Zy = X, +iy0:w{] =.u0 +iv0 %
e dt,(Rez > 0) SeT0oR Wi e a1 | that§ ()Tt i

lim u(x,y) =1y and\

: (x,y)—(x0,40)
(ix) Evaluate the contour mtegral f—— im v(x,y)=v
t) 0.

where C is the top half of the circle ' N
|Zl=1 from z 1 to 5o 1. (R G G f(2) = ulxy)+ v y) TS
_ Z=x+1Y $ z, = X, +1Yy, W, = Uy + 1V, |
ey z=1 971 z=-1 P JE |z|=11 ‘ (x‘y}lj)?;tmyoiu(&y) =U; I
oS | -
im v(xJ y} = UO |
(x,4)>(x0.Ya)
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dw
(i) Suppose f(z)=z. Examine where =

xists.

S g 2]

HOTE N
N

@ Phic

A ; — dw
YER R flz)=z 1~

e -{mj’ Suppose that f(z)= u(x y)+iv(x,y)
and its conjugate

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

R AR @ fz)=ul%y)+iv(x,y) I
TR WL Flz) = ufx,y) - iv(x,y)
domain D RERdgs 20| (yedl @
f(z),D® &< 27|

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

throughout D,

M qB1 domain D 3 Fi5elce f"{z) =0 24,
ST @ f(z),D © &35 =
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| (v 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 %@ Iferm & @R e @

domain D'® REIFAINR 2, (ST 23 GAMA
Feq U < v, D © harmonic |

(vi) Define complex exponential function
and show that it is e
o

™mYsA @2 Entire)-
2| 2
, Fj;
(vii) Show that o/
ms @

i .In2
(1+i) = e_xp(—-z- + QnHJexp(r—r;—J,n €eZ.

(viii) Let C denote the positively oriented
boundary of the square whose sides lie

along the'lines x=12 and y=%2.
Applying the Cauchy’s integral formula

-Z

evaluate L m dz .
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@ f = ' = T D frl
g9l 26T C (@ IMOR {greiE Sifeq J @SN @A f(z)=u, +iv, =v, —iu, T'®

IENGT TT TAEAR 5= 42 OFF y = 2 @S | PP SRS T T (x5, o) © S
#f§ =tz | Cauchy’s integral @ &A@l TN i ' emieet |
ouZ ‘ g | (i) - Show that if w(t): R—>C
.[: z-mi/2 dz 3 W e g . continuous function th
4. Answer any one of the following questions: | |L w( f)dt’ I | w(t) | dt
10x1=10 ‘

Suppose Cis a contour of lengfﬂ?‘i}i’_é.hd
f is continuous of C. If M is non-
negative constant such that | f(z)|< M,
Vz e C at which ffz) is defined the using
the above result show that

: / ,z(', = X, + 1Y, . Prove that the first order
~ partial derivatives of u and. v must exist . ' '.[:f (z) dz! il
at (x,,Y,)and they must satisfy the ‘
Cauchy-Riemann equations. there. Also
show that fi(z)=u, i w, =v, —1u,
where partial derivatives are to be

W wit): R>C, q<t<b IR0V R, (S0

'Ew(ﬁ)dt‘ < [Jwt)| gt

evaluated at (x,,y,). 4R @R T C, L ™S contour T S £,C
R e @ f(z)=u(x,y)+iv(x,y) TE © Gfiftzy 20| W M ST &< 37 Ao
f(z), 2= xy+iy, Rqew@Raag&@d | : T VzeC I W@ | flz)|< M | BT ‘
Wﬂqu“ﬂ'ﬁQmWWc{ﬁ;ﬁW : . TAiEe RN € (ST 3

(0, Y,) © AR FHifay 9% $e Cauchy- | “{;f{z)dz < ML

‘Riemann ii=q e Ry =g | @60
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(b) Il D© 26 T cont@t,%' © f B

Jelk \E_,

N At . i \ ':-‘3':
Liouville-3 BAAMCH! fort I efmiet <541 | sle /]

(i) State and prove Liouville’s theorem.

,{wJ\Suppose that a function f(z) is ! \“v,_\\\‘“*

107G r

CQ{,ItlrlLIOLlS in a domain D. Show that |

{ ; S the\followmg statements are equivalent: ‘

B\~ ‘ ’(g)/}?"The integrals of f (z) along contours 4‘
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(z) around closed
contours lying entirely in D all
have value zero.

4R @l (3 B! T £ (z) GOt domain D ©

SRR =1 oot (@ A frgforz
Tahgey) ¢

(@) WWﬂbGWW@ﬁm@aﬁ’i
Z,QWﬁmﬁ@ﬁﬁ%ﬁv ﬁ@-@

CORLOUr'S £(2) I SRAa SrRpeTCRIRE A
|
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