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1. (a) (4 points) Find the power series of cos(z) centered at z = 0.
The identity € = Y nco ‘;’%, which you may use without proof, could be useful.
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(b) (4 points) Derive the Laurent series of the function,
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(¢) (4'points) Let f(z) be the function from part (b). Compute both of the integrals
e
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using Cauchy's residue v.hforcm or otherwise.
. 2 Y e
DN e
Sme Hhe Gk \ER\EL doe ko codum 2y

e oty oF L B ke el 3 2w, 2,
R (33) .

Qlc n

MR

‘“ (2-35=3

% B s‘wﬁv\u;b' wh o Lonowhk i
Sl v € 8,09 correct [ close enough 4

2 L

= CDS(('L-Q"W‘“" O — T ——s

5=y

Now  Res(LD) D gun by B 3 Yo in A
Lowot  Sauws  oxpansion  of L, Whidn 2y Vn:ﬁm\} Ak
N K=0)

e, Loy W B Juse y

Lo @)
z { . "
T»\!((fdt S ol o8 (C{'C\\) dz = 1.2mi = -2,
\2-5i\=S y et
The 6w inteel dr =0, She %=t doank [
12- 3=

thsde  thet CUVL‘ k\y (.':\u-k‘:)s Royleha 'n\uruv

Page 4 of 10

https://app.crowdmark.com/score/54a3de81-6e03-419f-b75b-99e006966646?print=true Page 5 of 15



Crowdmark

AR3CIBEF-3097-49B4~8F59-9A296B 774408 E - E
mt2-£70a6
O EEa

&1 5 of 10

2. (8 points) Calculate
/ P ——COG(',I) dz
o (T+1)2+4
Hint: consider the function f(z) := (Ttt;ﬂ).ﬁ' and apply Cauchy’s residue theorem to the line
integral along the closed semicircle in the npper half-plane of radius R, centered at the origin.

Let R — o0. Make sure to show that the contribution of the integral from the semicircular arc
{lz{ = R,Im[z] > 0} tends to 0 as R — oc.
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3. (a) (2 points) State Liouville’s theorem. You do not need to provide a proof.
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(b) (6 points) Let f : € — C be an entire function satisfying |£(2)| = ¥ Show that f is

constant.
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; . (8 points) Let f : {0 < |z| < 1} — C be an analytic function on the punctured unit disc
{0 < |2| < 1}. Suppose that for some A > 0 and 1 > ¢ > 0 we have,

=

1f(2)] < Al2|~'*

for all 0 < |z) < 1. Prove that f has a removeable singularity at 2 = 0,

Hint: consider the function g(z) = zf(z) defined on the punctured dise {0 < |z| < 1}.
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radius of the integration contour. 2
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1‘ # 5. (8 points) Let k € Z be an integer. Calculate,
o8 % k6
Q5 A7) i 2(‘_ewd0'
; Hint: substitute z = e, Correct
. .10 . .
We far 22¢® <o dr= ic" do = 42 |ineinte-
2w ¥
- N gral. 2
e [EL=Y 4 AEN 2-3 Wt
. \ . 3
haowns  12UZ72) o ZL Way 2 el Swgady
; / iz (=)
¥ 2,70 Nete fhet b fuckiun _f.;) D ke on =1
v(2-2

’ S6 ‘0\} Ceu\»,& \Htﬁ-)‘ ﬁf\»y\zl

Y Partial mark. 1
,Z_‘i_ dx= 2nv i \ My O
S A TEES i272) \azpem
oy % K2, W ow o Kseo B el ot

Xy whee W L0,

Case $k\geq1$ 2

Page 8 of 10

https://app.crowdmark.com/score/54a3de81-6e03-419f-b75b-99e006966646?print=true Page 11 of 15



Crowdmark

2025-04-19, 5:23 PM

uonsany) 10 YL0M BUXY

el
-3
a
)
©
S
=N
=
o

1§

0T 30 6

e torsonb EuE0 10 NYXA 40 ANA IV SHOM VEIXH, oI 052ld)

(

[ osso0snasse-ssso-sear-anoz-szacosss

%
Feih
ik

https://app.crowdmark.com/score/54a3de81-6e03-419f-b75b-99e006966646?print=true Page 12 of 15



Crowdmark

2025-04-19, 5:23PM

——— wopsong) 10§ Y10M BIXY

01 30 0T @8ed

$ro 1o VXA 0 ANH IV JHOM VULXM, 29 aseold)

o
o

S
=)

(Fed uonsonb peut

https://app.crowdmark.com/score/54a3de81-6e03-419f-b75b-99e006966646?print=true Page 13 of 15



Crowdmark 2025-04-19, 5:23 PM

https://app.crowdmark.com/score/54a3de81-6e03-419f-b75b-99e006966646?print=true Page 14 of 15



