(i) Write the function f(z)=2z%+z+1 in
the form f(z)=u(x,y)+iv(xy).
f(z)= 2%+ z+1 T=HC!

f(z) =u(x,y) +iv(x,y) SRPTS B

(iv) Show that
s A - - §
= AzE
lim 5
zZo® (Z—- 1 }

(v) . Define entire functions. :
R 12T Resarge (Entire) T &R0
bl ’

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

O Rl #Aeor e[ Bes fml ¢

(i) What do you mean by the accumulation

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

z, =i"(n=1,2,..).

9o} 72T AR e & geme
z, =i"(n =1,2,..) (56 MY [eE 1

BO6FN 0139A 2

Total number of printed pages—11
(G

Y
LE

1 (Sem-4) MAT 2
2025
MATHEMATICS
Paper : MAT0400204
(Complex Analysis)
Full Mqus 145

Time : Two hours

q‘he figures in the margin indicate

‘) | Answer
5

i~ of full marks for the questions.

either in English or in Assamese.

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

Aol o OoR 2RSS B T 8

(i) Sketch the set mz>1.
Imz>1 7RO S 4|

(ii) Describe the domain of the function

! e SieEd

zo 11
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(iv)

(v
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Show that if a function f(z) is
corntinuous and non-zero at a point z,

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

el @AM f(z) TG z, Ko ARz
I PR 2 (90T (R A (RICHIT <ol BISTo
f(z)#01

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

@Sl @ f(z)=2z> TRl TR PAETAY
ReRee< (Entire) 23|

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

Jil)=1 /%
: Cauchy-Riemann SEFE WT@ B
flz)=1/z 2= 9 f(z) T AF

Fefa =101 :

Find z such that e® =1+3i.

z 5 SRrear FCS e” =1+V3i A

Contd.




(vi) Show that the function

f(z)=22> -3 —ze% + e is entire.

(SN @ f(z) =22° —3 - ze” + &= T -

SRl 9120S R (Entire) 23 |

(vii) Show that

TN =

sinz = sin xcosh Yy +icosxsinhy where
Z=x+1y.

M3EH (@ Sinz = sinxcoshy +icosxsinhy
B9 Z=gean ||

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

[T e™at,(Rez > 0 ) swercoia W e =41 |

: ; dz
(x) Evaluate the contour integral IC—
z

where C is the top half of the circle
|z|=1 from z=1 to z=_1.

dz
Contour SIS Ic7 I 94 [efgs<i 3% ¢

W®RR z=13 7/ z=-1 T g€ |z|=1 T
QAR IS |
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(i)

(iti)

(i)

= dw
Suppose f(z) = z. Examine where e

exists.

S diy
'ﬂﬁ(ﬁﬂ%ﬂ@f{d:zlg T TR A
3411

Suppose that f(z)=u(x,y)+iv(x,y)
and its conjugate :

f(z) =u(x,y)-iv(x,y) are analytic in

a domain D. Then show that f(z) must
be constant throughout D.

4R @R A f(z)=u(x,y)+iv(x,y) TF
[N LM F(z) = u(x,y) - iv(x,y)

"domain DS [T 27| (el @

f(z),D® &% 73|

Show that if f(z)=0 everywhere in a

domain D then f(z) must be constant
throughout D.

3 961 domain D I RS f/(z)=0 T,
(Y€l @ f(z),D S &I |
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5 &
(x) Show that 6{; %’é
mgedl @ 0)"2_);’
z+4 67 D)
éfzs—ldzs—7—' Z 2

3. Answer any four of the following
questions: : 5x4=20

e R ST e B il 2

(i) * Suppose that f(z)=u(x,y)+iv(x,y)
where z=x+iy and
2, = X +1Y,, W, = Uy +1v,. Then prove

that [m f(z)=w, if

im ul(x,y)=u
(%,9)~(%0,50) (%Y)=4% and

hm v(x,y)=v,
(x:y)->(%,40) ( ’y) 2

48 @R @ f(z)=u(x,y)+iv(x,y) TS
Z=x+1y SIF z, = X, + 1Yy, W, = Uy +1v, |

o @ Lim [ (2) = w,

im  u(x,y)=1u, s
(%,Y)(o Yo ) (x.y)=1%
im vy(x,y)=v
(%.9)(% Yo ) (XY} =1, |
BOG6FN 0139A 5
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(v) What do you mean by harmonic -

{11} functions ? Show that if a function

8 flz)=u(x,y)+iv(xy) is analytic in a

: E _"3' domain D then its component functions
P 8 u and v are harmonic in D.

. Harmonic %FH 304 & @92 (et @

% o @O W f(z) = u(x,y)+iv(xy) <

domain D s RGN 2, (90T 2319 SR
Fee u WI¥ v, D © harmonic 2F |

Define complex exponential function
and show that it is entire.

Gfba exponential FeE el Wl S
4€al (@ T A S1308 RTINS (Entire)
|

m.LC. L
G.L. GHOUDHU

(vit) Show that
@S @

(1+i) = exp(—% +2n7rjex_p(i%),n €Z:

(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

o®
evaluate Lz——m

BO6FN 0139A 7 Contd.
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i 263 C (@ <R AFTIE S A
T@6T T FRAR x = +2 FE y = 2 @O
s @Itz | Cauchy’s integral 7@ 2 3

e ?
Lz'_m‘/g

dz 3 9 [T i1

4. Answer any one of the following questions:

10%1=10
e Rl «bl eea Oes i 8
(i) Suppose that f(z):u(x,y)+iv(x,y)
and that f{(z) exists at a point

Zy = Xo + 1Y - Prove that the first order

partial derivatives of u and v must exist

at (%,,Y,)and théy must satisfy the
Cauchy-Riemann equations there. Also
Show that: filze)—. Biv. = =rl
where partial derivatives are to be
evaluated at (xy,Yo) - ¥
#{ @ A f(z)=u(x,y)+iv(x,y) i<
fi(z), 2o = %o + Yo o TsesiTm = | el
o @ U O v F A TR SRR TR
(%0, Yo) © i #IfR W ©® Cauchy-

Riemann R84 FET A AR | TS
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(i) State and prove Liouville’s theorem.
Liouville-< S2i=wi(h! f&7t = et 7 |

(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 (z) around closed

contours lying entirely in D all
have value zero.

49 =R @ <1 T [ (2) G5t domain D ®

ooz 271 oedl @ FafiRe Refome

ST 3

(@) F=jels D® 4! =i feie 3 Gy
‘zlawm@?ﬁ‘izﬁﬁﬁ’@z@

contour ® f(z)§ JBCS SFECIE
G|

10

(@)

COLLEGE

ind
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@y A flz)=u, +iv, =v, -, TS

I SRR T2 A (xy,Y,) © SRR
STICA |

Show that if w(t): R>C, g<t<p is a
continuous function then

l j:w(f)dt} <[ w(i).l dt.

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

negative constant such that | f(z)|< M,

Vz e C at which f{z) is defined the using
the above result show that

|Lf(z)dzlsM_L.
W w(t): R—>C, q<t<b IR0 =, (o3

“: w(t)dt

< [t dt.

4§ -1 29 C, L TS contour 2 W% f,C
© Stz 27 | IM M TS &< 2F A0
TN VzeC I IA | flz)|<M | S
A IR T (RS @

} [ f(z)dzl <ML

Contd.

(b) =4 D® 4 7% contour © f (z)
2 A SRR T |
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