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.
(X>  Y) = (x, o)+(o, Y)

LW-iltAl (0, I)(y, 0) = (O.y-  1.0, o.o+ 1.y)  = (0, y)

&&A (x,  Y) = (x9  0)  + (0,  1) (Y,  0)

ITT  i rmnailuawbi&n (0, 1)

(x, 0) t%l~lJAaPrPf.¶  x

(Y,  0)  tioh4au~59  y

LLRZ iz = (0, 1) (0, 1)

=  ( 0 . 0 - 1 . 1 ,  O.l+l.O)

= (-1,O) = -1

&&A (x,y) = x+iy

iI-&  shauF3.&u z = (x, y) Isl  7 El19~t~SfJJPalU~Ll  x +iy L&I i2=  -1

z = (x, y) = x+iy

fY-nv.bmlK  c ~~n~~~~vos~iuapbe93b%9~~U  ilr’bb

C  =  lz/z  =  x + i y  bdO  xER,  yER,i’  =  -11

om~aaoh~r~Gnai7

(3,5)(-2,  1) = (3+5i)  (-2+i)

= 3( - 2) + 3i + 5i(  - 2) + (5i) (i)

= -11-7i =  ( - 1 1 ,  - 7 )

w&c-h ni~gnrn”Psuosii~aP~~~~~~~~~~~~~~nl~~~~~~~~~i~~~~~~~~~~~

(x,+iy,)(xz+iy,)  = x,x,+x,iy,+iy,~,+iy,iy~

= x,x,+l(x,y,+y,x2)+iZYlYZ

= x,x,-y,y,+i(x,y,+y,x,)
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3.

4.

5.

6.

7.

8.

9.

10.

z,z2 = z*z,

(z,z2)z3 = z,(zZz3)

vz E c 3u E c 3 u.z = z = z.u ,

vz E c (z # 2, -+ 32.’ E c 3 z.z-I = u = z-‘.z)

z,(z2 +z,) = z,z* +z,zj (ngniw-mmu)

ikpd 1. IIT Zl = (XI,  Ylh z2 = (x2, Y2)

ZI  +z2 = (XI  +x2, Yl fY2)

&wn  X, +x2 1Kiz YI+Y2 LBUilWdWi6J

&if%4  z,+z2 E c

buiiuosrflrraiiu  m-&m  Z,Z~  ma~i3nfigi)fl&di  Z,Z~  E c

2. aI? Zl = (Xl, Ylh z2 = (x2, Y2)

ZI  fZ2 = 6,  +x2,  Y, +Yz)

= (x2+x,,  Y2+Yd

= (x2, Yz)+(x,,  YJ

= z2+z1

3 .  kpLhrruu~nJ

4. It? z = (x, y) E c

LLRZ zo = (0, 0)

z+z, = CG y)+(O, 0)

= (x, y) = z

z,+z = (0, 0)+(x, y) = z

SiJlh  3% E C,z+z,  = z = Q+z

5. Iii z = (x, y) E c

IK -z = (Lx,  -y)

z+(-z) = 6, y)+(-x,  -Y)

= (x--x,  Y-Y)

4 MA 443 t S)



= (0, 0) = Z”

(-z)+z = (-x,  -y)+(x,  y)

= (0, 0) = zo

G-&4 3(-z)  E C3z+(-z)  = z. = (-z)+z

6. %i ZI = (Xl,  y,) u.at  z2 = (x2,  Yd

ZIZZ = (Xl?  YJ (x2,  Yd

= (x,x* -Y1Yz.  YlXZ  +xlYJ

= (x2x* -Y2Y1.  YZXl +xzYJ

= (x*7  Yd (Xl>  YJ

= ZZZl

7. &p.trilurr~¶J~n~~

8. Kes" z = (x, y) E c

KC " = (1, 0)

u.z = (1,  0) (x, Y)

= (1 .x-o.y,  0.x+ 1.y)

= (x, y) = z

Z." = (x,  Y) (1.  0)

= (x, y) = z

&&k  vz <: c 3u E c 3u.z = z = z.u

9. KG; z = 67  Y)

KG:  z-' = (u, v) BJ z.z-' = 1 = (1, 0)

z.z-' = (x,  Y) cu.9

= (xu - yv, yu + xv)

&miaX z.z-’ = (l,O)
&.aPIuclo xu-yv = 1 ML yu+xv = 0

uhwni5ocGi

z-1  = (4%  47)x +Y ' x +y
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2. 3
Z2

= z,.z;’ do z2 #  0

$1 z, = x, +iy, LLRr z2 = x2 +iy,  ?ZXfiUil

ZI  -zz = (XI-xd+i(y,-YJ

vYaaef.ils  5lJMlhlQJ  (-I +2i)+(3+2i)  ( 1  - i )

94 0 .*d
am am  f (-1+2i)+(3+2i)(l-i)  =  ( - 1 ,  2)+(3,  2)(1,  - 1 )

=  ( - 1 ,  2)+(5,  - 1 )

MA 443 (S)



= (4, 1)

= 4+i

.4i
al5rl 2 (-1+2i)+(3+2i)(l-i)  = (-1+2i)+(3-3i+2i+2)

= (-1+2i)+(5-i)

= 4+i

a + bi
c + di

&&.I  ~3 - 2i
-I+i

a+bi c - d i
c+di cpdi

= ( a c + b d ) + i ( b c - a d )
c2  + d=

ac+bd= z 2 + (bc-acOi
c +d cZ+dZ

3 - 2i -1-izz
-I+i - 1 - i

- 3 - 3i + 2i + 2i*=
1 -i2

- 5 - i=-
2

Z = 3-4i

1 1 x - iv- = ---d
x+iy x+iy x-iy

= x - iy
--T--Tx +y

H A  443 ts) 7



Gh54 1 3-i(-4)
3-4i- = (3)2+(-4)2

3+4i= __
2 5

Whh z.z-1  = (3 - 4i) ( & + &i)

= 32+(-4)2  (-4)3-3(-4)
25 ’ 25

= (1,O)  = 1

Z2 =  (x+iy)’  =  x2-y2+2xyi

&& x2-y’+%xyi  = -5+12i

otld x2-y= = - 5  uf+t 2xy = 12

:.a
uum 6X =

Y

unu x lufwnirusn  cl;
y4-5y=-36  =  0

(y2-9)(yz+4)  =  0

y=-9  =  0 tdk Y z.z rt’3

UK X = +2

y2+4 = 0 vwil y 1a.m wlrlcil  y LihilO~J

nyJlfU  z  =  2+3i ULB:. -.2  - 3i
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a+ bi

1 . 1  (\/2-i)-i(l-\i2i)

1.2 (1, -3) (-4, 5)

1.3 0’
3 -4i

1 . 4  (2-3i) (4+2i)

1 . 6  3(3-2( kJ

3.2 r2-(3+i)z+(2+2i) = 0

3.3 &3z+I+i  =  0

-b-c-z =
2a

rLa3dl z 5rmwn7'b  zz+(2iG3)z+5pi  = 0

5. WMlFil  x, y ~inwni5 3x+2iypix+5y  = 7+5i

6. %UWN-dl z = 1 +i f&.Wll~~~lll~ z=p22+2 = 0

7. PSbbBWS~l  d-l?45Jh.Aaua%&!4 z,,  z2, Z) at4 c srS&

7.1 (z,+z2)+z3  = z,+(z2+z3)
*

7.2. (z,zz)zj = zl(z2z3)
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+ n(n-l)(n-2)...(n-k+l)
2+...+zn

k !
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ti3iaeeil~ - -
1 .  z - i = (x+iy)-i

=  x+(y-1)i =  x - ( y - 1 ) i

1. T,=z,

2. z,tzZ = i,ii,

3. zI-z2  = i,-iz
-4. z,zz = -- 2112

5. (2) = 2

6. Rez  = $z+ i )

w”&

1.  II-Y Z z= x+iy

y zz x-iy  = x + i( - y)

E  :z x - i ( - y )  =  x + i y  =  z

2. %ps”  z, = x,+iy,, z2 = x2+  iy,

ZI  +z2 = (x,+xd+i(~~+Yd

z1+z2 = (x,+x2)-i(Y,+Yd

= (x,-iy,)+h-iyd

= i, t iz

MA 443 (S) 11



4. 1; zI = x,+iy,, z2 = x2 iiy,
-
ZlZZ = (x1 + iy,)  63  + id

= (x1x2 - y,yd + KY+2  + xly2)

= (~1x2  -Y~Y~)-~(Y~~~+x~Y~

ZIG- = (x,)iy,)(xz)

= (x1 -hi)  (x2 - iyd

zz (x,x2  - Y,YJ  - i(ylx2  + X,YJ
-z,zz = 2,. z*

5. a$ z, = x1 +iy,, z2 = x2+iyz

= (~~~~+YLYz)+(Y~~~-~IYz)~
x: + Y:

= x,x~+y~y~-(y,x~-x,y,)i

x:+y:

-I = __.~x1 - iy, x2 + iY2
% x2 - ih x2 + iY2

= (~,x~+Y,Y,)-(~,~,-x,Y,)~
x:+y:

:. (F)  = 2

12 MA 443 tS)



= z+ 5i

2. @-ijy  = (4 + 4i + i*)
3 -- 4i 3 - 4 i

3 +4i=
3 - 4i

= .3-4i = 1
3 - 4i

Rez = f(z,i,+ i, .z2)

MA 443 tS) 1 3



fpMlol~ius~dla”olyad%~~  z

1. IzI = 0 f?&ldQ  Re z = 0 LLRE Imz = 0

2. Izl  = I-z1 = (?I

3. z.z = lz12 = Iz2/

4. /zl-z21  = /z,-z,j

5. lv2/  = lz,/~l~*l

14 MA 443 tS)



5 .

8 .

LwrltAl  z* =  (x+iy)*  =  x2-y2+i2xy

/2*1  = +?7f+(2xy)*

=  xqzqy  =  x*+y*

ii&4 ;I. z 2 lzl*  = 122)

1~,4*  = (z,z*)0 (mn&  3)

= (z,z*)(%  a (qmwaJuTvos  z)

= (ZI  ?I)  (z,12)

= tz1/*  /%I2
= (IZII  lz*O’

... /v2/ = I4 1%

Iz,  +z*1* = (z,  +z*)(z, fZ*)
= (2, + z,)  (Z, + Z*)
= z,z,+z*z,+z,z*+z*.2,
= ~z,~*+Z*2~+Z,Z*+~Z*~*
= ~2,~~+2,2*+Z,~*+/z*~*

Lb4 z,z*+z,z, = 2 Re (zI  Z*)

< 2 1 Re (z,  . ?*)I

< 2/z,.z,l = 21z,l.lZ*l

Q 2 IZII  IQ
12, +z*lZ < /4*+ -+I  /G + lz*12 = (lz,l  +-Iz*l)*

LW3lZ-h

&&
1~~  +z2j bmt Iz,[ + 1~~1  duiiraawuan~~~
k1+z*/  < hl + /z*/

9 .  awa1z-h lzl = l(z,rZ*)+Z*l
G lz, -z*l+ /z*/

th.%4 /,~!I  -I%  G lz, -z*/
51 /q 2 IL*1 xl6

l/4-IQ/I  = I4-I~*I  G lz,-221
51 Iz,/  < IL*1 a:rtl

/I~I/-/z*i/  = --hi-1~1)

. . . . . . . . . . (1.4.1)
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kll3nrl  arg/ 2-t+Gi) (-li~i)  = arg(-l-fi)
2 1 2

2n= --

arg(  -l;~i)+arg(  -l+fii)p2n  _ Zl 2 -zn-
2 3 3

2n= --

@di4 argj  (-l+dTi)  (-l+G)
i 2

2 ] = 4 -‘3+4  -yi)-2a

iz = (cosz+ising)  r(cos6+isin@)

= rjcos(O+ 4)  +isin(0i  I)1

93dUdl  iz ttnur7ntnoilJwy~~rJ~ln  z bkdb.pJ  z ttdih~l6kVilt~~

Y
iz

2 .  mrl 3 =
22

2 [cos(19,  - 19~) + i sin(6,  - 0,)]

e:rt 121 = # 1

MI:: arg(z)  = argz,-argz2

51 z = r(cos  e+ i sin 0) P3i%4~1

z-1 = i[cos(O  - 19) + i sin(O - 8)]

28

= i[cos(-EI)+isin(-0)]
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3 1























3 = [O,i,i, f ,... ]

' jd 1.24
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