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BSc DEGREE EXAMINATION DECEMBER 2017
(Sixth Semester)

Branch -~ MATHEMATICS WITH COMPUTER APPLICATIONS
COMPLEX ANALYSIS

Time : Three Hours Maximum : 75 Marks’
SECTION-A (20 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x 2 = 20)
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State the Jordan curve theorem.
Define a Harmonic function.

Define Jacobian of a transformation.
Define conformal mapping.

Define the length of an ar C L.

State Cauchy Goursat theorem.
Define a removable singularity.

Define residue at a pole.
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State Cauchy’s residue theorem.
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State Jordan’s Lemma.

SECTION - B (25 Marks)
Answer ALL Questions A
ALL Questions Carry EQUAL Marks (5 x 5 = 25)

11 a If f(z)=u+iv is an analytic function of z=x+1iy and y any function

of x and y with differential coefficient of the first and second orders, then
prove that
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" OR
b Let f(z) =u+ iv be an analytic function in a domain D. Then prove that
f(z) is constant in D if any one of the following COI’ldlthIlS holds:

Q) f' (z) vanishes identically in D.
(i1) R (f(z)) = u = constant. ,
12 a What is the region of the w — plane into which the rectangular region in
the z-plane bounded by the lines x =0,y =0, x =1 and y = 2 is mapped
under the transformation o =z + (2 —1)?
A OR
b Let the rectangular region D in the Z — plane be bounded by x =0, y =0,

X = 2 y = 3 determine the region D’ of the w — plane into which D is
mapped under the transformation w= 2 "'z
13 a  State and prove gauss’s mean value theorem.
OR
b Let {(z) be continuous in a simply connected domain D and Let Jf(z) dz=o0

c

where ¢ any rectifiable closed Jordan curve in D, Then prove that f(z) is

analytic in D.
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Show that the function ¢ has an isolated essential singularity at z =co.
’ OR
State and prove Schwarz Lemma.
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prove that Il_cgsxdxzz.
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SECTION - C (30 Marks)
Answer any THREE Questions
ALL Questions Carry EQUAL Marks (3 x 10=30)

flzy = P + i Q is analytic function of Z = X + iy and

3 oY
P-Q= cosXTSImx e_ _Find f(z) subject to the conditions f (1) = 0.
2cosx—e’ —e” ‘ 2

Let f(z) be an analytic function of z in a region D of the z-plane and let
fi(z) #0 inside D. Then prove that the mapping o = f(z) is conformal at

the points of D.
Let f(2) be analytic in the region |zl <pandletz= re'? be any point of this
0 - L (R* =r’)f(Re")

27 % R*—2Rrcos(@—¢@)+r’
Where R is any number such that 0 ZRZp.

region. Then prove that f(re

State and prove Rouche’s Theorem.

4
ProvethatPr. :C 1dx= ﬂf.
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