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1. (20 points) Basics
(1) Compute the following. State each of your answers in the form  + iy.

@ @it = ~2 -3T 4T 3= (3027 + L(31-2)

(c) |cos2—isin2| = CC)S’L?,f%%’A\V\ZQ/': j_

(2) Show that |z + w|? — |z — w|? = 4 Re(zw) for any z,w € C.
@+w) (Z+W) — @-w)(z-w)=
:.}/g/i:o\/i?r”\ﬁz +W - FZ +2W +iw-——~;m77/:
= 22W+2zw =4fe (%'\17>



2. (20 points) Functions and Derivative
(a) Give a definition of a holomorphic in a region G function

A /Q/\,’v\(‘/-;\:\\b\/\ \ﬁ s ho [va\.o'qo [M\C N~ @6/{}0“ é—
b s dfecentiable at  ead point o G

(b) Suppose that f is holomorphic on a region G and that Re(f(z)) = 0 for each z € G. Prove that
f is constant.

S““ffose ‘Q @)= W(Y) t CV(x 9) . g\\j CMC/[O ~-Klermann
Squations v (x9) =k, (x9) =0 Thas V9= const
Ny Ge8) = Uy (9) =0 ard L) = ¢y -

o vy . o ) . . COnS
(c) Find the M6bius transformations satisfying 0 +— 2 — i, 1 — 4, co — 1. Write your answers in~

standard form 2ztb
cz+d

e M&,j): O'

az+h

Seppose +()= 255D
)= f— =2-L = b=(2-04d
fle=) = 224 = a=C
Fy=axpo @O [ o oy -td=(evd)i
cxd c+d A
Cc+2d) + (~¢-20)1=0 = c=-2d
Sek ded = =2 Daz2,* b=(2-0) . Thes
_ﬁGa:_~2szbQ

3. (20 points) Write ];rlncipal values of the following expressions in the form z + 4y.

@ 0=0" = exp (4+1) Loy (- = enp () (CulZ 4 C‘(‘jﬁrﬂ) =
= exp (@R P+ (s - D)

“ . i , =
= 2 cos (0T T) + L 758" 5in(0ai3-T)
(b) log(~1+v8) = @) (f+V3) + O-L
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4. (20 points) Integration

(a) Compute f7 Zdz, where v is a circle centered at ¢ of radius 2 oriented clockwise.

<t

T)= W
gzc‘Lz: ze £:Z“:]7,€ g (i+28 ) GZ L)e t =
0 . Vil
) »S( +2e%) 2uet Ut ﬂ—2.§ Tl —qi\de-
""""" ’”’T”A o
o)
==Yl

(b) Use the definition of a length to find the length of a curve parameterized by v(t) = —t + 2,
€ [-1,2].

gtk ()= §10]dt - g v 2] de- jm;, Jr =

=\

9 t- Jccw Y v aclan |
- (_Lu B Vg AML) 1 A Ab\ _ \ e QAACA@
dt= = [T == )
2 MM cos U\ 2— C(OSM O\V'(/'\’M”L)
t lu o tun(=D)
~1 | aghan (-7)
T—ﬂcwchw\l-t ';CUKBW\ \AOL‘/\\ _
=secA dw=5€ =
8360 wda = Ssécuk sec V\clw\ QLV’ sectUdk  v= o W

= sectu -4 —
= Qecutan — SJ@W\ M’%cdéwi\’wwm C l/

= sec vk — §sefudux (gocudu T

SSQC}V&A/&A = L osecUbnu + L {ec du= L securtanu + 4l securtantl;,
O 1_“ [SQC, (oxrcjmhlf) ’kan (ar(jrqv\(l{\) b\S@C(cu’cfanLO Lfl — Sec (arcbv\ ﬂ> (’2) thseﬁ(arébﬂ(z) j
1_' Z@ eJ\/\(’Zﬁ@) ‘\'Zﬁ" QML LHJFSJ




5. (20 points) Cauchy’s theorem and Consequences
Integrate the following functions over the circle {z € C: |2| = 4} oriented counterclockwise.

(a) f(2) = exp(2)sin(2?)
F@) 5 holomorphic in fhe egion 50

gﬂcﬁ%ﬁdz =0)
©

A

= oy - C A _
A A )|

=0l (44 c;"%’@t(%g = wi(1-1)= 0

(©) h(z) = =t ' o) e
Y h@e- X 2T g, . g = |,
B zZt2

=

[

=

= ¢ NC@SC%TQ\ v WCOS(%+L>\ =
<t =7 2 -7 r=-2




