MTH102N
ASSIGNMENT-C5

(1) Give examples of entire functions f such that f(z?) = [f(z)]? for all z € C.
Determine all such entire functions.
(2) Find:
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(a) Taylor series of the function f(2) = — in powers of (z — 1).
z
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(b) Laurent series of the function f(2) = — for {z: [z — 1] > 1}.
z
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(3) (a) Find Laurent series of the function f(z) = o ;4(_42 5 in the re-

gions

5) 3 ) 3
{ZEC.Z<|Z|<§}, {ze(C.\z|<zl}, {ze(C.|z|>§}.

(b) Find Laurent series of the function f(z) = ; in the regions
z

3 _
{zeC:0<|2z| <1}, {z€C:|z|>1}.
(4) Find the Laurent series of the function f(z) = exp(z + 1) around 0. Hence
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show that L / 2% cos nfdf = Z ;
21 Jo = (n+7)ly!
(5) Is there a polynomial P(z) such that P(z)e!/? is an entire function? Justify
your answer!
(6) Which of the following singularities are removable/pole:

sin z sin z ZCOS Z
—Z:ﬂ'b)m,Z:ﬂ'C) Z:7T/2

1 —sinz’



