126 21

1.
(1) (3—2i) + (445i) =7+ 3i
(2) (4—3i)— (342i) =1—5i

(3) (3+2i)(2 — 3i) = 12 — 5i

2+5i (2+45)(3+2) 6+4i+15i—10 —44+19 4 19

4 = - — 4+ =
W3~ G-me ) 13 13 31
(5342 34 (B20)(6420) (-4)@-6) MA18 18- 48 11,
6—2 2+6i (6—20)(6+2) (2+6i)(2—6i) 40 40 40 _10 5
2.
(1) 2=—-1—+3i |z| = V2zZ =2(=7r), Arg z = tan™ ! (‘_/—§) =tan"!(-3) = 27(=0)
z = 2¢i3T
(2)z=—-1—1i |z| = V22 = V2(=r), Arg z = tan™? (_Ll) =tan"!(—1) = 3n(=0)
5= ﬁei%ﬂ‘
(3) 21 =v3+1, 22 =V3—i
a2 =+v3—1i |z1| = V7121 = 2(=1r1), Arg 21 = tan_l(\/ig) = %7‘(‘(2 61)
Z=3+i |22] = /2222 = 2(=12), Arg 20 = tan_l(_—;) = —i7(=6)
z1 |Zl|
Zl=|—|=—=1=r
= |2 = 2 = 1= )

1
Arg z = Arg - Arg 21 — Arg 25 = gﬂ'(: )
22

Z:ei%w
(4) 21 =14+ 3i, 290 =1+1
7 =1—+/3i |z1] = V2121 = 2(=11), Arg 21 = tan’l(@) = im(=061)
Z=1—1 |22| = /2222 = V2(=132), Arg zo =tan"'1= %ﬂ'(: 62)
z z
2| = |2 :ﬂ:ﬁ(:r)
V) |22|
z1 1
Arg z = Arg — = Arg 2y — Arg 2o = —n(=6)
Z9 12
z = \/ﬁei%”
3.
z=1x+1iy Z=x+tiy=x—1iy Z=rx—iy=x+iy ==z



=)z=2z(€ R) I=T=x=2z2
S)z=x+iy z2=12Z
y=0 z€R
5.
=) z =iy(e P) Z=iy=—iy=—z
E)z=x+1y ==z
z=0 zeP
6. _ _
)Ry 2 A2 _A% | 2cR nZ €R
20 227y |22f?
¢)R9212_212152Z—z:z—:|22|27 22| € R z_;GR
7. _ _
é)paﬂ:’z_l’éz:ﬁ’ |22|2€R 2129 € P
22 22 22 |Z2|2
@)P9z122221252—z=z—:|22|2> 22> € R z—:eP
8
0 =argz z=re? (r=|z)
z=re'=9 (|z| = |z| =) argz = —0 = —arg6
9.

|21 +Zz|2 + |21 — 22 2

10.

ei(el _92) =

eiel ei(fez)

()
(2) (cosf +isinf)™

e

(€)™ = e = cosnb + isinnb

(21 + 22)(21 + 22) + (21 — 22) (21 — 22)
(21 + 22)(21 + 22) + (21 — 22) (51 — 22)
(m121+21%2 + 2021 + 22%2) + (2151—2152 — 2221 + 2222)

2(|z1* + |22f)

101=02) — cos(6) — By) + isin(f; — 6;)
i1 g—i82 — 4if1 yi(—62)

(a)

(cos B + isinby)(cos(—02) + isin(—62))

(cos 1 + isinfy)(cos by — isinby)

(cos 01 cos Oy — i cos by sin Oy + isin 6y cos by + sin 6 sin 03)
(

cos 01 cos B + sin 0y sin 63) + i(sin 0 cos Ha — cos B4 sin bs)

(De Moivre's formula)

(3) [e] =

Veifeif = \/eife—i0 — \/eif—i0 — /g0 = |



11.

2 o= (1430
1 V3
— 9lo_2 V2,10

2 2
= 1024(cos(§7r) + isin(gﬂ))m

2 2
= 1024(005(?077) + isin(?oﬂ'))

2 2 2 2
20=6x3+2 COS(§07T) = COS(gTF), sin(?oﬂ) = sin(gﬂ)

= 1024(cos(§7r) + isin(%w))

= —512+512V3i

NCEE
— 94 NM?2 1y
( > +12)

= %6(005(%%) + isin(%ﬂ'))*
1 10 .. .10
= 1—6(003(7377) +ZS1H(7§7T))
= %6(003(?%) - isin(lg—ow))
4

1 4 1
10=6x1+4 COS(§07T) = COS(gTF), sin(?oﬂ) = sin(gﬂ)
1

4 .. 4
= 1—6((:os(§7r)flslll(gﬁ))

1 V3

33 T 327

4

(3) 21 =V34+V3i, zp=1—+/3i
21 = V3+V3i = 2v3(2 + %2i) = 2v/3(cos(Z) +isin(Z)) 21|(= 1) =2V3, Arg 21 = T

20 =1—/3i = 2(1 — %3i) = 2(cos(—Z) + isin(—I)) 2|(=2) =2, Arg 2y = — T

21
2l = |

2
:@ =3, Argz:ArgﬂzArgzl—Argz*Q:—w
|22 22 3

22

Lo \/§10(cos(§77) + isin(gﬂ'))lo

= 243(005(2—3077) + isin(2—30ﬂ'))
= 243(cos(§7r) + isin(%w)) (see 11.(1))

_o_3 243+/3
B 2 2

i



243 —i (2++3—1)? (24 V3)2—2i(2+V3) +4?
2+V3+1i (2+V3+i)(2+V3—1i) (2+V3)2 -2
64+4v3—4i—2V3i  2V3(2+V3) —2i(2+V3)
B 8+4v3 42+ /3)
_ 3L
2
2000
2+\/§77’ \/§ 1 -\ 2000
= Yo = (X2 - 29
2+V3+i 2 2
\/§ 1 -\ 2000
= (cos(—%)—i—isin(—%))zooo
2 2
—  (cos(— OOOW)A—zsin(— 0007'('))
~ (cos(— 100077) + isin(— 10007r))
_ (COS(IOOOW) 7 Z_Sin(IOOOW))
1000 =6 x 166 + 4 cos(loooﬂ) = COS(%TI’), sin(@w) = sin(%w)
= (cos(?ﬂ) fisin(%r))
1 V3,
- _5 + TZ
12.
OG =10z, +20H ---(1)
13.
(21, 22 )L (21, 23 )
& (2m—2z1) (23—2z1) mi (m € R)
& (22— 2z1) =mi(z3 — 21)
s 274 € P (Def of P, seeb.)
z3 — 21
< A (n2—2z1)(23—2z1)€P (seeT.)




14.

z1=1+41% 20 =—-2+43i z=(1-t)1+14)+t(2+ 3i)
15.
z=1+1i+2e"% 6¢€|0,2n]
16.
(1) z=x+1y iz=1i(x—iy)=ir+y, z=1Z
rt+iy=izrt+y & (z—y) —ilz—y)=0
y=x
(2) z=z+iy 2z +i(y— 1| =lz+ily+ 1] ---(a)
(a)
( )=dlz+ily— 1P =42® +4(y - 1)°
( )=le+ily+1)P =2+ (y+1)?
dz? +4(y—-1)7° = 22+ (y+1)°
4 4y —8y+4 = 22+yi+2y+1
322 4+ 3y  —10y+3 = 0
10
m2+y2—?y+l =0
5 16
2 _2yv _ 1
2"+ (y-3) 9
.5 4
'3 3
17.
()zfre (r=|s|>0) -(a)
23 7,39_1 (b)
(b)
| |717 |T 6136| — |T3||ei30| :T3|ez‘30|
rd = r>0 r=1 (b)
Z3 7”67'3926136:1
€% = cos30 +isin30 =1 cos30 =1, sin36 =0
30 =0,2m, 4w 0=0,2m 37 r=1 (a)
z=e=
z=¢'3™ = cos(3m) +isin(3nm ):f%Jr@i
z=€'5™ = cos(3m) + isin(3m ):f%féi
(2) z=re?? (r=|z| >0) (a)
28:7" 1860 1 (b)
(b)
| |717 |T 6186| — |r8||ei89| :T8|ei89|
=1 r>0 r=1 (b)



8 i80 _

28 =rBe e80 =1

e = cos80 + isin80 = 1

cos80 =1, sin8) =0
80 = 0,2, 4m, 67,87, 107, 127, 147

12 T T g
r=1 (a)
z=¢€e"=1
z= el%” = cos(:m) +isin(im) = % + %z
z =€ = cos(3m) +isin(3m) =i
z =T = cos(2m) + isin(37) = f\% + %z
z = €™ = cos(m) + isin(r) = —1
z=elim = cos(27) +isin(3w) = \% — %z
z=ei3T = cos(2m) + isin(3w) = —i
iz - .
z=e'T™ = cos(%m) +isin(Im) = % — %z
(3) z=re’? (r=1z| >0) -(a)
S a0 1 b)
(b)
| _ 1| —1= |7. ez49| _ |r4||ei4‘9| _ 7“4|ei49|
r*=1 r>0 r=1 (2)
oA Agid _ 0 _
e? = cos 4 + isin4f = —1 cos4f = —1, sin46 =0
40 = 7, 3w, 57, Tw giiﬂ',iﬂ',iﬂ',Zﬂ' r=1 (a)
z 61:“ = cos(3m) +isin(im) = % + %z
z=€"i" = cos(3m) +isin(3m) = _\/Li + %z
z=eld™ = cos(2m) + isin(37w) = f\% — %z
z = €™ = cos(Im) +isin(In) = % - %z
(4) z=re’? (r=1z| >0) - (a)
23 =13l = —  ...(b)
(b)
| =il =1 =1[r%e?| = |r?[|e™?] = r®]e"|
=1 r>0 r=1 (2)
23 — p3gi30 _ ,i30 i
€9 = cos30 + isin30 = —i cos30 =0, sin30 = —1
30 =3nm, Im Ur 0=sm, tm Ln r=1 (a)
z=ela" = cos(3m) +isin(3m) =i
z=el6T = cos(Zm) +isin(Zr) = —¥%2 — &4
z =€ = cos(Xm) +isin(ilr) = L3 — 1;

3
72

7

0 =0, 71'17r37rﬂ'5ﬂ' s, LT

74



18.

(2)

(4)

19. (1)
|z =1

2 = (z+iy)?
= 2® + 32%iy + 3z(iy)” + (iy)®
= 23+ 32%yi — 3ay® — iy®
= (27 =3zy®) +i(—y’ + 32%y)
u(z,y) = 2* — 3zy®, v(z,y) = —y° + 3z%y
z—1i z+(y—1)
z4+i  w+(y+1)
(z+ @y —Di)=—(y+1)i)
(z+ (y+1)i)(x+ —(y + 1))
- 2?4+ y? —1—2xi
a2+ (y+1)?
- 22 +y?—1 —2x
22+ (y+1)2 224 (y+1)2
u(z )fﬂ (a )ff—%
R VR e R VRS Ve
2 = (z—iy)
= 22 —y® —2zyi
= (2® —y®) +i(-2ay)
u(z,y) = 2 —y?, v(z,y) = —2zy
2 =1 = |(z—1) +ayl
= (z-D+iy((z—1)—1y)
= (z-1)*+y°
U({E,y) = x2 - y27 ({17 y) 0
z 1
(a)
w+ 24
—1
a)



w20 |w+ 2 {
14 -

|w+ 2i| = |1 — 1]
I1—i| =2 |w 4 2i| = /2

w —2i V2

z 4z

2 w=4z+—-, |z] =1 w =4z + __4Z+W_4Z+Z
z+Z 2 z=xz+1y z+zZ=2z |z|=1
-1 =z 1 -2 2z=z+z 2 -8

w 2 88
20.
z=1z+1iy f(z) =z =u(z,y) +iv(z,y) =z —iy

put

u(z,y) P2 = 1z + Oy
v(z,y) = v=0z+(-1)y



