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COMPLEX ANALYSIS SHORT SUGGESTION 20,

5. sinhz = | STTIBICVF BT SNV [N VT FF/ [NUH-2017]
2. coshz = 2 STIBIATIF STBeT STNTEIN [NIT B/ [NUH-2010,12,18,20]

. (T (BIV GIBT T Z1, Z2,...., Zn IT GINT I FF (T,
(i) |z + 25| < |24 +|2,] [NUH-2010,12,19]
(i) |z + 25| < |zq]l +|2,]  [NUH-2017,19]
8. TEIB GifBeT 57 49T IR BF I (VT 4 JFIBVHeTS. | [NUH-2012,16]
¢. [NTET BT STeE GIINGHE O IV B/

() [z-i[=[z+il INUH2010{12,16]
(ii) Re(é) <2 [NUH-2010,15,18,21]
(i) [z+1+i[=z-1+i [NUH-2020]

. Necessary conditions for f(z) to be analytic.

The necessary condition for w =4(2) = u(x, y) + iv(x, y) to be analytic at a point z= x + Iy of its domain is that the four partial Z—Z

,Q ,ﬂ and 2 should exist.and satisfy.the Cauchy-Riemann partial differential equations ®_ P and =2
ady ax ay ax ady ay dax
[NUH-2010,12,16,18,19,20]
9. Sufficient condition for f(z) to be analytic .
The function w = f(z) = u(X, y) + iv(X, y) is analytic in a domain D if
(i) u, v are differentiable in D and _ ﬂ, _ 2 (ii) The partial derivatives o ,ﬂ ,ﬂ and & are all
ax ay ax ay ax dy ox ay
continuous in D. [NUH-2013,17,21]
Y. Prove that f(z) = In z has a branch pointatz= 0. [NUH-2017,20]

x373xy3+i(y373x2y)

o Letf(z)=u+iv= , When z#0 and f(z) = 0 when z = 0 Show that f(z) is continuous and the Cauchy-

x2+y?

Riemann equations are satisfied but f(z) is not differentiable atz=0. [NUH-2013,19,20]

N3 .3
% if z#0 and f(0) = 0 if z= 0 ,is continuous and that the Cauchy-Riemann

equations ar satisfied at the Origin, yet f*(0) does not exist. [NUH-2011,17,21]

So. Show that the function f(z)=u+iv =
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3J3. Prove that f(z) = |z|° i1s continuous every where but not differentiable except at the origin. [NUH-2015,19,20]

<. Show that an analytic function with constant modulas is constant. ~ [NUH-2011,15,18,20]

3, Show that u = 3x%y + 2x? - y? - 22 is a harmonic fuction and hence find its harmonic conjugate v is fz)=u+ivis
analytic. [NUH-2016,18,20]
J8. Find the harmaonic conjugate of u = 2x(7 -y). [NUH-2014,21]

J¢&. If a function f(z) is continuous on a contour C of length L, and if M be the upper bound of | f(z) | on C then
|f fc'f(z) dz| <ML [NUH-2011,14,18]

d. If f(z) is analytic in a region R and on its clos boundary C with derivative f'(z) which is continuous at all poir inside R and
onC,then § f(z)dz=0. [NUH-2011,13,15,16]

J4. Let f(z) be analytic inside and on a simple closeseurve C.lf.a is any point insideiC, then
fa)= — ¢12 dz [NUHZ2014,16,18,20]

2@i YCz—a

J . Let f(2) be analytic inside and on a simple close curve C and a is a point inside C. Then

f'(a):ﬁ gSC'(Zf_(—Z))Z dz [NUH=2010,12,15,17,21]
3 —2mi, if C is thelcircle |z — 1| = 4
S&. Showthat, ¢ —~— dz = { NUH-2016,20
owtha ¢sz1ri ’ 04if Cis theellipse|lz— 2|+ |z+ 2| =6 [ ]

Z

t.
20. Show that , ¢ ——

. dz = 2mi sint where C is the circle |zj=3and t>0. [NUH-2011,13,18,20]

). What is Cauchy's integral formula? Using this evaluate fc @ 2

—Tz—_ , where C is the circle |z| =2 describe in the positive
22 )(z+i)
sense. [NUH-2013,20]

2. If f(z) is analytic for all values of z insid circle C with centre at a, then
2 7—a 3
f2)=f(a) + (z-a) f'(a) + % f'(@)+ % f'(a) +... [NUH-2013,16,21]
20, BOTT WICIT GHANTT IINT 8 FNITFF/  [NUH-2021]

28. BT AT TINT 718 8 SN FF/ [NUH-2012,14,15,17,21]
2¢. ToFT 7@ fF7 yTHTersy 71 o6 7097 9516 FT GHZTT 8/

[NUH-2011,15,17]

2. (@)= sin () IT B GTRB NIT BT/ [NUH-2020]

(z2-1)?
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24 f(z)=sinz BR¥VIP 2=7 [T ST (G277 1ATT BT FF/  [NUH-2010,16,18]

Y. Expand the function f(z)= i laurent series for the following region:

()1<|z/<3 [NUH-2020] (ii)[z>3 , (iii)0<|z+1|<2, (V) <1 [NUH-2017]

2
. Find the Laurent expansion of the function f(z)= R

— in each of the regions:
(z+1)(z-2)

(()1< |z/<1 [NUH-2012,18,20]
(i) 0<|z|<1 [NUH-2012,18]

vo. If the mapping w = f(z) is conformal, then f(z) an analytic function of z. [NUH-2012,15,21]

V). Find a bilinear transformation which transforms pointsz= 0-7,-7 intow =i, 7, 0 respectively.

[NUH-2017]

V=2. Find a bilinear transformation which map the pointsi,- 1, 7 of the z-plane into the points 0, 7,—c of w-plane respectively.
[NUH-2012,20]

vV, Show that the transformation w = % ranges the circle X2+ y? - 4x = 0 into the stright line 4u + 3 = 0 . Explain why the curve
-
obtained is not a circle. [NUH-2014,17 ]

V8. Show that the transformation w :1T maps the real axis of the z-plane onto a circle/in the w-plane. Find its centre and radius.
[NUH-2010, 16, 18]

V¢. Find a bilinear transformation which transform the unit circle (disc |z| < 1 inte’the unit circle |w| < 1.

[NUH-2014,18,20]
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QINTHT A=

S| f(z) analytic RS & ST *O | 2020
S| f(z) analytic RSTE (AT O | 0
9| 8| I NIF [T JFIT analytic TIHN PIP | 200

Fems 9/2C $0000000% TN |

| 0D

Y | BT TNHFAN OANTT T 8 ANV | 205

Feqms /26 Y0000000% ST |
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Ol | sfiz wrarrs Geremar 797 8 T 5371 [NUH-2021]

o>/ AT AT TINT 718 8 INIT T/ [NUH-0<)]

30 [ w=1(z) S, BVHNIT NI ZIIT IS TV BFF | 202

QT 3/121% Y0000000% A(] |
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