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MSO202A: Assignment-V
. Find

(a) Taylor series of the function f(z) = 1/2? in powers of z — 1.
(b) Laurent series of the function f(z) =1/z% for {z: |z — 1| > 1}.
62+8

~ (2243)(4215)
(i) {z€C:|z] <3} (i) {z€C: 2 <|z| < 2} (iii) {z € C: |2] > 3}

(a) Find Laurent series of the function f(z) in the region

(b) Find Laurent series of the function f(z) = ' in the region

i) {zeC:0<|z| <1} (i) {ze€C:|z| > 1}

. Find the Laurent series of the function f(z) = exp(z + 1) around z = 0. Hence, show

that (for n > 0)

— e cosnbf df = E _—
21 Jo = (n+ 7)l!

. Is there a polynomial P(z) such that P(z)e!/# is an entire function? Justify your answer.

. Which of the following singularities are removable/pole:

(i) 25 at z=m

(i) 2272 at 2 =7

(z—m)?

(iii) %= at 2z = 7/2

. Suppose f and g are two analytic functions in a neighbourhood of a point 2z, € C such

that g(z9) # 0 and f has a simple zero at zy. Prove that

R (§ ) = 25

. Let f be analytic in a domain 2 and « be a simple closed curve in €2 in the counterclockwise

sense. Suppose 2y is the only zero of f in the region enclosed by (). Show that

/7 {:éj; dz = 2mim,

where m is the order of zero of f at z,.

. Find the isolated singularities and compute the residue of the functions

e? () 3z () ; ( ) mcotmz
1) —————— 111) cotmz W) ———
22—1 22 +iz+2 " (z41/2)?

(4)

. Evaluate

(i)/ s (m‘)/ rsinde, (m)/ sin®" 0 df
_ — 0

~ (1+x2)2n’ - xQ—i—aQ



10. Compute the following integrals

0 o1 00 _ b 0o ax
(i) / smxdx (id) / cosax 2Cos T (i) / e dr. 0<a<l,
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