MATH 4356 Find BExam December 13, 1999

Answer the problems on separate paper. Y ou do not need to rewrite the problem statements on your answer sheets.
Do your own work. Show al relevant steps which lead to your solutions. Retain this question sheet for your records.

Part | Do 4 (four) problems. Each problem isworth 10 points.
I-1. Letlmz<O0. Provethat Im 1/z> 0.
1-2. Prove ||z|- |zl |£ |z - 2|

2- 2

J3-i

1-3.  Write the number in rectangular (a + bi) and polar (re ) form.

I-4.  Sketchthegraphof z(t)=e1" DL 0 £t £ 1.
I-5.  Finddl vduesof (1+i)?.

1-6.  Consder the sets: A) {z:|z+i|<2}E{z:|2-i]|<2}
B) {z:Rez>1} E {z:Rez<-1}
C) {z:|z-2|<4}\{z:|z-2|<1}

Which sets are: i) open, ii) connected, iii) bounded, iv) convex?

Part Il Do 2 (two) problems. In this section (z= x + iy). Each problem isworth 10 points.
[1-1.  Determine where the following functions are andytic:
i) f(2) :1i i) 9(2) = 2+22 i) h@=x2+y+i(2xy-X)
-z
11-2.  Showtha f (2) = 3x? + 2x - 3y*- 1 +i(bxy + 2y) isandyticon C andfind f (2).

[1-3. LetDbeadomanandletf T A(D). Letf (2 =u(x,y) +iv(x,y) on D. Show that if u(x,y) = v(x,y) on D,
then f iscondarnt.

[1-4.  Show that u(x,y) = e*dnyishamonicon ¢ . Findthe harmonic conjugate.

Part 111 Do 1 (one) problem. Each problem isworth 10 points.

I11-1. Findadl solutionsof e =/3+i .



111-2. Findal vauesof (L+i)! 1,

Part IV Doadl 3 (three) problems. Each problem isworth 10 points.

IV-1. Evauatethefollowing integras
i) (p dz, where G isthe part of the parabolay = x* from the point (0,0) to (1,1).
G

i) (Jz+2°) dz, where G isthethe part of the curvey = sin4p x from the point (0,0) to (1,0).
G

IV-2. Let G bethecircle{ z:|z|=2} traversed oncein the posttive direction. Evaluatetheintegrd ¢f (z) dz ,
G

where:

) f(2) =

COSz . snz
—_ i f(2) =———
22+9z ) () Z’(z- 4)

IV-3. Consider the square Swith vertices A(4+4i), B(-4+4i), C(-4-4i) and D(4-4i). Let f T A(S). Supposethat
for (@l) z1 1S we havethefollowing bound |f (2) | £ 24/7. Determine whether or not we can have
f(0) = %.

Part V Do 2 (two) problems. Each problem isworth 10 points.

V-1. Findthefirg five terms of the Taylors series centered at z = O for the following functions:

sinz
1- 72

i) f(2) :ﬁ

i) f(2)=

V-2. Findthe Laurent series on the given annulus for the following functions:

2

1 . e -1
0< <1 f(z)=
— on | z] ii) (2) =

) f(2)=

on|z|>0.

V-3. Find and dlassify the finite isolated singularities for the following functions. Also, compute the resdues a each
of those sngularities for those functions.

1

z . z?-2z+1 .. e’-
i f(2) =———— ili f(2)=
= ) (@="—"7— i) (==

) f(2)=



Part VI Do 4 (four) problems. Each problem isworth 10 points.

VI-1. Evaduatethefdlowing integrds

)] (‘)ﬁ dz,where G isthecirde{ z:|z|=3} traversed once in the postive direction.
cZ(z-
ii) @% dz,where G isthecirde{ z:|z|=1} traversed once in the positive direction.
sz sinz
. . . 4
VI1-2. Evduate, usng resdue arguments, the following integrd: 0 Q.
o 2+cosq
¥ 2
VI-3. Evduae, usng resdue arguments, the following integrd: 0 X4 +1 dx.
X +
0
{ cos3x
VI-4. Evaduae, usng resdue arguments, the following integrd: 00— 1
X"+
0
VI-5. Evauae, using resdue arguments, the following integral: =X ! ix.
X
0
VI1-6. Evduae, usng resdue arguments, the following integrd: o) \ﬁldx.
0 X+

Part VII Do 4 (four) problems. Each problem is worth 12 points.

VI1I-1. Without using a cdculator, determine how many of the roots of the polynomids p(z) = 2’ - 322 + 92 + 3liein
theannulus{ z: 1<|z|<2}.

VII-2. Describetheimage of therectangle{ z: 1< Rez <2, 0 < Im z< p } under themapping w = €.

VI11-3. Describe theimage of the first quadrant (Q,) under the mapping w = 21,
z
VI1I-4. Describetheimageof thecircle{ z:|z- 2i | =2} under the mapping:

i) w=2z+3i i) w= iif) w =5z

VII-5. Find (congtruct aformulafor) the Mdbius transformation which maps:
O -1
1® ¥
¥® 1



