{b) T T iz any simple-closed contour, such as {z:|z| = 1}, that surrounds 0 but

not 1, then 1M for approach
jr.r{l'}d.t }Irhm 1M

where the function h(z) = (exp z)/{z — 1)* is analytic on a simply-connected 1M

region containing T Hence, by Cauchy's Integral Formula, for such a T, 1M
Jir Flz)dz = 2mi h{0) = —2mi. 1A

r
(e] The lunction §isanalytic on & except for the two singularities at 0, 1 and sach

Cr, for v > 1, is a simple-closed contour surrounding both of these singularities. IM

Hence, by the Residue Theorem, for each &> 1, 1T g e S
lil{rj:_’{_- fle)dz = 2xi(Res f,0) + Res( f, 1)). 1A

Thus ¢ 15 a constant function. 1M for deduction

Cuestion 10

() [i} The funciion f 5 analytic everywhere except atl 2 and —2. Hence it iz
analyiic on the punctured discs

Dy={:0<|z—2 <2 and Dy = {z:0 <z + 2] <2},

and so the only singularities of [ are at 2 apnd =2, AL IM
Simee
flz) = %. for = € Dy, M
where the function gi1(z) = 4/{z 4 2) is analytic on I with g;(2) £ 0, f
bas a simple pole at 2. 1A
Similarly,
_ galz)
f{r}_r-i-ﬂl rWI'Eﬂzu
where the function ga(z) = 4/(z — 2) s analvtic an Dy with g2(—2) # 0,
s f has a simple pole at =2, 1A
(i) The function f has two Laurent series about the poipt 2, with annuli of
Convergence
{z:0<|z=2| <4} and {z:4 < |z - 2]} ZA
(iil) Put b=z —2 Then
fls) = 2
il 4
Tz —2)=4+2)
= 4
= Rk +4)
T R+ hj4)
1 o fhy?
— — LY e 1
_h(l 4+(4) ), for 0 < |k] < 4, im

1 F—=0 | Fglgn
=2_2(1— i -i-( 3 ) —---). for < jz=23] =<4 1A

Since {r:0 < |:—2| € 1} C {2:0 < |z— 2| < 4}, this is the Lavrent series

aboult 2 on {70 < [z = 2| < 1}. iM
The general termn of this series is of the form
[“_”H( ) = - ])-{: -1 frm=0,1,2,.. 1A
r=12 4 ' e



