Answers to Dr. Z.’s Introduction to Complex Variable
Disclaimer: Not responsible for any errors. One dollar award to the first to find any error.
Version of April 24 : Thanks to Xiang Yao (correcting a typo in hw21#4.

Pevious Corrections: Jan. 26, 2020: Stephanie Zhou and Srushty Joshi, Feb. 7, 2020: Larry
Jackson; Feb. 10: 2020 (Thanks to Srushty Joshi). Feb. 18, 2020: Thanks to Edmond Salmeron.
March 27: Thanks to Vishal Patel. April 6, Thanks to Stephanie Zhou (who won a virtual dollar)

hwl

1. ()2 ; (b)2+14i ;5 (c)-2 ; (d)1

2. (a) -3 5 (b) -2+ 2

3. (a) vV2(cos(—%) + isin(—=%F)) ; (b) 5(cos(tan™'3) + isin((tan™ 3)
4 w5 ()~

hw2

3 3
2COS(%)+QSin(g)i , 2cos(§)+251n(§)i . 2cos(

7 7 9 9
ZCos(l)—l—2sin(—ﬂ)z’ , 2cos(l)+2sin(i)i

) ) ) )
(c) 24 cos(Z) + 2Y/4sin(%) i, —2Y/* cos(F) — 21/ *sin(%) i
72
3§,§.
hw3
1. (@){z=o+y:2z>1 , y<2} |, {z=zo+iy:z=1 , y<2}U{z=az+iy:
x>1 , y=2} . (b)closed (c)yes
2. (a){fz=z+iy:x>1 , y<2} , {z=z4+iy:z=1 , y<2lU{z =z+iy:
x>1 , y=2} . (b)neither (c) yes
. (a{z=z4+iy:z<1l , y<2} , {z=z4+iy:ax=1 , y<2}U{z =zx+iy:
x<1l , y=2} . (b)yes (c)yes

4. (a) {z : |z —2|<3},{z: |z—2] =3} (b)closed (c) yes

5. (a) {z :]z—2|>3} , {z:|z—2|=3} (b)closed (c)yes



6. (a) {z :]z2—2| <1 or |z2=5]<2} , {z:]z—=2/=1 or |z2=5/=2} (b)closed (c)

no

1. (a). 0 (b). diverges ( z, travel along the unit cicle |z| =1) c. diverges to co.

2. (a). The whole complex plane C  (b) everywhere except z =1 (c) The whole complex plane
C

4. (a). Yes (use the ratio test) (b). diverges (the indvidual terms do not go to 0)  (c) Yes (take
absolute value and then use the p test from calc2).

hw5

1. (a) L — i (b) 2+ 2,

(c) log2+i(5 +2km), k=0,+1,+2... (d) 3log2— Zi.
hw6

These are all ‘showing.’

hw7

1. ()0 (b) =2 (c)sin(1+44) (d) 2in

2. 21 if k=0; 0if k # 0.

hw 8

1. (a) —2sin(2z) (b) 2cos(2z) (c) —csc?z  (d) secz tanz  (e) 14-%

3. (a) 22 —y?, 2xy  (b) e Ycosz, e ¥Ysinz (c) 23 — 3zy?, 322y — y?

hw 9

1. (a)z=1,R=1 (b)z=5R=27 (c)z=1,R=1 (d)z=0R=1

2. (a) Y50, G252 5 (b) 02 (0 X 2% (@) 1+ S, 2y 22

hw 10

3a. 1+z—%z3—%z4+... b. 1+%z—§z2—£23—%z4+... c. 140-24++0-224++0-23++0-4+ . ..

d. 040-240-2240-234+2%+... e 0-4z—12242,3 14,
2 6 2

hw 11



4. 2miif k=1, 0 for k > 2.
hw 12

1(a)0 (b)2mi (c)0 (d)2micosi (e)2mie’ or (more explictly) —27 sin 1+ (27 cos 1)

2(a) 2% (b)Z%  (c) 4=

hwl3

1 (a) z = 5 + nm, n integer; order=1 (b) z = 2win, n integer; order=3  (c) z = 2, order 4 ;
z=3,order 4 (d) z=0,order 4; z = 7n, n integer, n # 0, order 2 (e) z =0, order 1

2(a) >, i—, 2"zl <00 (b) —2i—4(z—i)+3i(z—i)*+(2—1)3, 2| <o (€) Done 22",

2] <3 (d)1+0-2+2122+0-284+ 224 +..., 2| < 3.
hw 14 N/A
15

1 (a) z =0, removable (b) z = 0, essential (c¢) z = 1, pole of order 2; z = 2, pole of order 1;
z =3, pole of order 4 (d) z =1, removable (e) z == (2n+ 1) (n integer), all poles of order 1
(f) z = mn (n integer), all poles of order 1

2
(a)
11 41 &K vt
2 73T Ly
residue:% .
(b)
11 = -1 "
2242 22322%3 (42",
residue:% .
(c)
I >+
- a4, il
z 3 15 189
residue=1 .
(d)
LR R PSS SO
- — - —z —z
2 22 6 30 189
residue=0 .



16

4 (a)

(b)

(€) Xolo 5%

5

(a) 300, G2 4y Gt
(b) Yoo2, LG

6 ((a) & cosl + & sinl (b) —1 (c) &
17

1(a) 0 (b) —2i (c) 22D

2 (a) @ (b) 2%72 (C) %

3(a) L (b) _%n(l)

18

1 2/In g w33

4 \/@ﬂ' 5 \/EW 6 307 A2
5 . .

1 21 15 21
19

la)one ; b)one c)zero . d)one

2 a) four ; b) three c) four d) three .
20

1: one 2 four.

21




2: 2 3: 272 =23297445... 4:18 5:1
22

3 (Hint: consider g(z) = f(62)/1000) 4 a): 0 b): 2n(cos 1+isin 1) «¢): 2r . 5 max value:
1, at (z,y) = (1,0); min value: —4, at (z,y) = (1,1).



