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BMA53 — COMPLEX ANALYSIS -1

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20 marks)

Answer ALL question,
09 ﬂf’fﬁ

W - ‘”\i;';‘.-—-.._;’\f;’ 2
1. Evaluate sk ,33' s o N2,
2-1 i "&:‘f
: | Sl TiV.Malai | &
-1+3 . : AR o
e UL Srerrs. WEN /

2. Write formula for sinhz, coshz and tanhz in
hyperbolic functions.

sinhz, coshz wpmib tanhz erérm wFureuererw
sl 6n eumiiLITL g VeI GT(LpSIS.
3.  Define continuous at a point.
(@b Lareflufler Qgrrédlani euamnuwimy.
4.  What is an Entire function?
(PP MITL| GTEMDITED GTEbIG ?

b Define critical point.
ormiflene Ljerefl euanywimy.
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6.  Define isogonal mapping.

gGaram GaTliL euempuimy.
7.  Define Mobius transformation.
Comilwh e wompmLbd euenFuim.
8.  Write the Laplace equation.
| Qaliemed sweTUTL @L TG!S

9.  Define simple closed contour.
araflw epigw cuanemu Gan(h euan .
10. State the Cauchy-Goursat theorem.
srafluilen safem Copmsms er(ps!s.
SECTION B — (5 % 5 = 25 marks)

Answer ALL questions.
11. (a) Show that |21 + 2| < |z1| + |2, -
|z1 e zgl = ,zlj + |22[ Greud S (Hs.

Or

(b) List the properties of trigonometric
functions.

Caramreilwie gmiyseflen Lamsmer ULy Wl (.
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16.

147

; 8

19.

20.

(b) If a funefica 7 is analytic at a point then 125(a)
prove that its derivatives of all arders are
also analyti= functions at that point.
f aanp emey @ yaeluld Lgpn el
@@L X 5l aflens euanas s pssEsL
<CGg LatsrlZer L@ penn FTTLINGLD eTar Hlmieys.

SECTION C — 73 % 10 = 30 marks)
Answer amy THEEE questions.

Explain the inverse trigonometric functicns.
Crremrm Ssrewr Fmen elauf].
Derive the Cauczk#’s Jicmann equations.
sras Qe ewsur f samar mall&salib.
If a functien j s =nzlytic and f(z);t 0 to each
poirt 2z, prove she mapping w = £(2) is cenfermal.

[ eanp enfuneng ge Qaung yeraflufgid LG
smLmsayb,  fl)=0  ssand Gmuder Gariiy

w=[(z) B QLna eugeus Carlun(® aen Boieys. ®)

1 SN
Explain the furctor = T e A

z b SRl
By \ =%
— eanm emtanL) sikaf g Je ]
B e

1 Y 5

Statz and prove Cauzhys Integral formula. TS _‘;‘_r_g:f’y
sradflen Ggrene aTIun G GCsppsos erigh
fmieys. |
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If  f(e)=ulx,y)+u(x,y), 2y =x,+1y, and
Wy = Uy +iv, then prove that

@ lim_ f(z)=uw, if and only if

(i)

lna i (x, ) = uyand

H“&_‘ )5 liase) U(x WY ) =Up.
f(z) = u.(x, y) + v(x, y],

Wy = Uy + iV, erafled
@) hmqu f(z) =W,

Gunglwrar Hlubgaerser

2y =%y +1Y, MHmID

Ggeneuiimar  HmILD

(i1) 111?}r s u(x,y)=u, whmb

Or

Let  f(z)=ulr, 0)+iv(r,0) be a function
defined throughout some & neighborhood of
the non-zero point, z,=1e'%. Suppose that
the first partial derivatives of the functions
w and v with respect to r and € exist in

that neighborhood and are continuous
functions of (, 6) at (19:6,) Then show that

the  partial derivatives satisfy  the
Cauchy-Riemann equations in polar form at
(5,6,) and the derivative f'(z,) exists.
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Zy =rbeiﬂ’ ararm Lgeflwiflaveor Leeflser He &
6 pamentouliieh f(z)zu(r, 0)+iv(r,6) eranp
gy euapunssLu@fpg erens. w HOIL U
aramp srmlear (1, 0)-we QUIYES Wsd LEH
amsLlspsaeT Samawule @ maEn Cuaib
2|emaeu (ro,é'o) eram Ljerefiwen QgrLigd enrmums
Qme@b aafle, <Hs UEGH amsbspsser
(r:6p) o960  Gurami  eugeusdd  odrer
siafl-forar goearum’ et LT Qe whmib
filz,) eremn eums@suers EméEn e

s (ha.

f(z)= (e, y)+iv(x,y) ererp UFAEenD SmiLimers) .
Z sagdld eerer D, HHussHOmbs w
sarsdlaerar D, erevp wdivasdpe Cariy
@D  womd  hm.o) e D, Cuoa
aueyLMSSEILULL. @sos FiTy srald D, @amss
srilguerar  H(v, )= hl(x, 2)e(x,y)]  aem
grienL Hlmeys.

Find the linear fractional transformation
that maps the points. 2. =1. ,=0, 2z, =-1
onto the points wy =2, w, =, wy=1.

=1, 2,=0, z=-1 aap ydalser

F e,

[ s
(a) Show that u(x,y)=y®-8x%y is harmonic and*’i’ -“?/ i

T

CouallGamiyy Lereflaar w. =1, w, =0, w; =1
85 Cenfégh @muy uEd 2isorHnssmans

find its harmonic conjugate v. (\L:J - .'f-‘ san (B,
3 2 o e \\d’?’ ey Or
u(x,y)zy -3x"y Q@ Qmgs sy aatsaMlg. NV Tk ) ;
i o 2l N (b) Briefly explain the fransfrmation w =sinz.
2igen @anenrdlw @engs sTTL U -8 HTams. = i
. w=sinz erarm 2_(HLLMDEMS S(FHHLMS elleuf.
Or
(b) Suppose that the analytic function 15. (a) Evaluate If(z) dz £C is|¢|=1 and f(z)=Z.
f(z)=ulx,y)+iv(x,y) maps a domain D, in C

the Z plane onto a domain D, in the C | erérug |z|=1 Hipioe fl)=5 ~aaie
w plane. If A(u,v) is a harmonic function
defined on D, , then prove that the function

j-f(z) dz erenm Qgrarsuler L Ys srams.
H (x,y) = h[u(x,y), v(x, y)] is harmonic in D, . €

Or
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