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MAT 869

QUESTION ONE: (20 MARKS)

2
a) Find the residues of f(z)= = 2+ 22 at all its poles and hence evaluate
(z+1)'(2* +4)
N (@)dz (10 Marks)
b) Using examples distinguish between a pole and a zero of a complex function
(5 Marks)
c¢) Find the maximum value of ’zz +3z- 1] in the disk 2] <1 (5 Marks)
QUESTION TWO: (20 MARKS)
a) Find the Laurent series expansion for —2——;—— in the region 1<|z| <2 (7 Marks)
z*-3z+
: 2 2
b) Evaluate ﬁm TZ YCOSTZ 4 where ¢ is the circle |Z| =3 (5 Marks)

. (z2-1)(=-2)

(22 - 4)Cos(1j

z

c) Locate the zeros and singularities of the function f (2)=

22 +z-6
Classify the singularities and determine the behavior of the function at infinity
(8 Marks)
QUESTION THREE: (20 MARKS)
a) State and prove Rouche’s theorem (6 Marks)

b) Determine the number of roots of the polynomial p(z) = z' +6z-3

that lie inside the ring 1< |z| £2 (4 Marks)
d) State and prove Cauchy’s integral theorem (5 Marks)
e) Evaluate I ———dz——; where C is the circle lz - z'l =2, using Cauchy’s integral formula for
c (22 + 4)
derivatives. (5 Marks)
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QUESTION FOUR: (20 MARKS)

a) Prove thatif f(z)is analyticand f '(z) # 0in a region R, then the mapping w =

f(z) is conformal at all points in R. (5 Marks)
b) Find the bilinear transformation which maps the point 2,1, -2 onto the points 1,
i-1 (5 Marks)
¢) Find the first four terms of the Taylor series expansion of f (z) = E——lsl(—?) about the
zZ— zZ—
point z = 4. Find the region of convergence. (5 Marks)
d) Find the image of the circle |z - 1| = lunder the mapping w = 1 (5 Marks)
z

QUESTION FIVE: (20 MARKS)

a) Define the residue of a function and derive the formula for evaluating the residue
at a pole of order m >1 (5 Marks)

b) Apply Cauchy’s Residue theorem to evaluate

1
(1) Iwmdx (5 Marks)
.. 4 — ) )
(ii) i;ﬁ%ﬁdz where C is the circle |z| = —;— (5 Marks)
2r 1
ifi) | =il 5 Mark
fid) I4sin6’+5 ( acks)

0
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