
MARY 1023

MAT330 - Practice Midform Sample Sifus

1. Claim:1Sinxidx=
Prof:See Example 6,38 in the lecture notes:





2. a) Claim:The only pair ofpoly.

piq:D
+ D which obey the equ

*

(p(z) 1 +19(2)1 =1 +12) (z=e)

an p(z) =az, q(z) =
b or vice versa

where abe K:1a1=1b1=1.

Proof:Dopio 9:DeSo,d by

g(z): =1 +1z1 (zEC).

By the asymptotic behavior ofI

at zero and at no we may gain
some information:
as R-D, g(R&D) =1+R =R

linear growth).

Hence maxc3degcp1, deg(g3 =1 necessarily
since that will guarantee linear growth

ofIp(RIP) 1+ 19(Rete) 1 (see HV2Q4).

Next, consider the behavior ofgat
the origin



I

I
* An

Re

I is Not diff. a zero

(not even R-diff. (

=>Ipltty) cannot be diff & zero.

=>One of p or a must requish ath
Them. Again atzero we have:

zero, since the map

Ccz21a+bz 1e (0,0

is diff. A z=0 ifa fo.

Say p(z)
=az w/ a to and 912) =cz+b

1=12(2)1 =181.

Also, 19(2)1 =1 +121 - IPESI



=1 +12) - 1az

=1 +(1-1a1) (21.

(a1: 10. Plug in z = -b((q(-b() =0)
to get

0 =1+(1- (a1)1 - P() -) 1b1 =1
=1 +(1-191)/ (C)

=-0 =(C1 +1- k)

> 191 =1+ 121

But this is impossible since than

1q(z) 1 =1 - 11121

which becomes negative for large 1zk its

=>17)

(a12:2=0. -> 19(2)1 = 161 =1.

->A =1+(1- 1a))(z)

0 = 11-11) (E) F z.

Hence IG1=1,
⑱

AI Clam:For a poly. PiDec,

2z2=IpR=1p1

Roof;p is poly. -> p is holomorphic



=> 2Ep =0 and

8zp =t(2x- ify) (pp+ ipil
=E(2x9R+byp=+12xp+-xbyPR)

CRE

=GPR
-iyPR. Eqn (4,51 in

lecture notes

Similarly, one can show that if I is

holomorphic men Iis "anti-holomorphic":

227 =0 and 22F= (#).
Hence 227zIPP= GzGEPP

=(82)(8=p)
=p'(p)
=p()
=Ip12.

1

3. Claim:1511 if 191,1bK1.

Proof:It la-b1< 11-ab1

# 19-bR< 11-ab12

# (a-b(b) ((1-ab)(Fab)



=(a -b)(a -b)((1 -ab)(1 -ab)
men

1912+1bRabat < 1-abat+19b

0 < 1 - 1912-1612 +1GR1b12
-

(1- 1912) (1-1b()

which is indeed always true when law, IbK1.

4. Claim:If i QtD is holomorphic and

argift is const them of is const.

Proof:f holomorphic to (axfr =Gaft2xf= =- ryfR

Write f = reio IV: De(a,

and O constant,

->2x fR =Dxr) coscol etc.

So CRE becomes: (x2) losc0l =(y r) Sinco)E (2xr) sincrD=-(byv) cos18)
If partials are Not zero, divide to got

tg(0) =-
t-

fg(0)

-g(0) +0
=0

But in HW308(b) wire seen



ligcoltmall, 2 V 0.

-> t -> 2xx, ryt must be zene,

5. Chm;F; R-403 - R
(xy) log(x2y2)

is harmonic.

Proof: Calculate (2x2+6y4 I explicitly
1800 Example 4.26)

N


