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HV2-Sampto Solutions

1.(a) Zi = E. Jooh its principal arg.:

M
-

oxpliarctg) -"full- 2-2i = 22 +22
2 ~

&

↳
i
=oplit)
i

z>2=t =1 0ilE -F)
= st.

E +2n t(-T,T] for n=0

=> Itis the p.arg.

((zz =15 - j)6.
Firststudy (-1:

25 -i =B opliarcts (EEl



= 2 OpEiE)-
calculator

for arin)s).

Raising to power 6 yields

z2 =265
i+
= - 64

p. arg
=π.

2. Claim:0Z,we (XS03,
121=1W/ 5F Jaibe D:z=ab

w=ab

Proof:# (z1 =(ab) =1a)(b) =1a1(5) =1a5) =(w)./

# Wito z =veil, w = rap

7 rio, X,B-R.
Then E =gi(x -p) =E =giargcb)

=> argob) =z(X -p).
=

=
gi(+p) =a =

2Targa

=> argiai=t(x+p).

Pick a =Noxplzlafpl)



b =NoxPlE(x-B1) .

3. fiQSobeD;fii =0LE).
(a) A==92 +4/04krb.
f(Ar =[f(D/ PCIZr3

=40Etc) ozr)
In polar form, z =poio

ap(z) =ap(zio)
=oxitcost - I sincol
-apctcoscol) sitsinia

pt(0,v)zjt(t,y)

Zop(f(s(01) =(50,001
=(0,0).

No find (CAN) =1X 90).



(b) If 270,

- 2-0t

f(x) =0 - +0.

OTON

f(- z) =5520 0.

Since the limit
x depends on the

putative
direction, it cannot a

4. Claim:Ifpit is a non-const

poly. Thou 11plIy= 0.

Proof:Lot NCN be the largest

non-zero dog in p, i.e.,

p(z) =GqzN +j(z)

7 apEDUCO3 and polyof

de <N. Thou

him plz =0 as



dog(p) <N.

- p(z) =aNzN(1 +aN pz).
m

121-0

- 1

Howson we can make an arbit.

large -liplIx =0. *

5. Claim:If fig are D-diff, so is fog
and (fog)' =(flog(g).

Proof:Calculate the prelimitentailed in

Bog)':
(og(7+2) - (f0g)(z0)

=
f(g(20+2)) -f(g(z))

2 z

Since & isD-diff. (Frochot diff.):

g(2.
+2) =g(70) +g((z0)2 +0(1M)

=>f(g(20+2)) =f(g(20) +g'(20z+0(1214))
= p(g(20) +f'(g(201) g'z0z

+O(Ig'(Z0)2R).



Wo find;
f(g(70+7)) -f(g(z)))

=f'(g(z0)g'(z0) +2

+O (Ig (ZoMz1)

280, f'(g(zog (Z0) 1

6. Want to express the CRF in

polar coordinates. That means;

fix- 4
is writton as a function of(r,87

calthough we still keep the Cartosian

f =fk +ifz

decomposition- it's just the variables of

to domain thatchange).

Write v(x,y) =xyz
O(x,y) =arc7g(9/X)



=> (2xg)(0,0) =(80g(r,0)2x5 +
+(20g)(v,0)8x8

2xV =x =ns10) Gyr =gin(0)

sin(0)
~68 = -1xz+yz =

20 = coto

=>(2x g((0,0) =(8og(r,0) COSCO) -

- (09) (r,8) sea)

(8y9(5,0) =(frg)(0,0) sin (0) +

+ (209) (h0) B)

No may now apply this to gfrif:

Exfe =Grfi cos(R) - Lots sino

(CREP Gyfz=SrfzSin(8) +fof0



2xf =Grfzcos(B) - Softsino

(CRF2) - Jyfp

=-rfR sin(0) - Soft.

Collecting everything;

Sofia Cos(R) - Lone Sino =fofzSin(8) + Gof0\ SoftCoS(R)- fofzsio =-rfR sin(0) - Soft

① Multiply 1stequ by CoSIO)

and
open by sin (A)2

add the two resulting on to god

CrfR =tbofF
② Multiply 1st onby Sin(0)

nd
282-n by (os(8)



add the two resulting on to god

Erfz = - -for

In conclusion:

\ UCrfR=GofFr8rfz =-2ofp

7. Claim:A: SxtizeD/xnob-

dof, vic

flr,0) =80cos(log(r)) +150 sin/log(r))
is 4-diff,

Proof:Noto;ifwe know the dotof

log:DtD we could have

used it has since



z
=

explilog(z)
= opli loginsio
=exp(i (log(r) +10])
=88 cosilogirl) +100 sin/log()

Instead, porify that is R

diff, and satisfies the polar1. CRE;

=f(r,B).

(7rfR(r,0) = -p-0sin/log() = 3 N(20fI) (r,5) = -50 sin(logcr)

Similarly for the other one.

Note R diff. is sid. as

&xp, log, cas, sin are R-diff.

log away from 2001.

No had to restrict to 3x303



to koop the limitat zoro

path indop. Ichook),
↑

f
& Claim!DXtiy no xxixy notK-diff.is

Proof ! Jacobian = 2x
C

&a2)"form [a -7.
-No 4-linear,

3. &

Claim:

proof:P'1Z0) =hm f(z)-ptoe
z

=hm fl
and 91Z0) =lim get



Honeo

he fE-lim t
line of
rafio = ↓ Clin CXX(longit)ranio of

=

him if
both]

=f'(z0) /g'1z0). ↑

10. Soo Example 4.12 in the

notes,


