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= 14+2(n)

Fl’aOdl~ 4 . 1 . 2  WV3hllCl~ x baRZ  y  ?%l%w”  2 x  - y i  =  4  +  3 i

94 a

?liMl

2x = 4

-y = 3

x = 2

y = -3 #

(3+2i)  + (-7-i) = ( 3 + (-7) ) + ( 2 + (-1) ) i

= (-4 + I) i

= -4+i \ #
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n'aOdlS  4.1.4 WMldl2109  (8-6i)  - l2+7i)

@hOti  4.1.5 5lSMlFilVOS  (4+2i)(2-3i)

(4+2i) (2-3i) = [ (4) (2) - (2) (-3) ) + I (4) (-3) + (2) (2) ii

=  (x+6) +  (-12+4)  i

=  1 4 - S #

a + bi ac + hd bc - ad-
c + dl

z--------+-,
CL + dZ c*  + cl*

3  - 2i
Fl"aOe;l;r  4.1.6 89741d11109  __I-- 1  + i
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3-2i_
-1 +i

‘ 3  ( - 1 )  +  ( - 2 )  ( 1 )  +  ( - 2 )  (-I) - ( 3 )  ( I )
(-I)? + 1: (-I)’ + I? ’

5 I
r ------I2 2 #
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m (a. b) = (ma. mb)

i = (0. 1)

i’ = (0. I) (0. 1)

=  ( - 1 . 0 )

I = (I, 0)

n”aBeilJ  4.3.1 89bbNN:il  (a, b) = a (I. 0) + h (0, 1) = a + bi

Ggo%  ‘.’ (a,  b)  = (a.  0)  + (0,  h)

= a (1,  0)  + b (0.  I)

bd (1.0) = I

uar (0,  I ) = I
v /

&Gu (a. h) = ii (I. 0) + b (0. I) = ii + hi
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x = r C”S  0

y = r sin 0

b%mllfi r=vm
= /x+yiI

= (z(

-3.4  0

3’6Vll

8?n z = 4 (cm 210”  + i sin 210”)

bw-alt CDS  2-w = cm (180” + 60”)

zz - cm 60”

1 0 6
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Lbnt s i n  2W  =  sin (1X0”  + 60”)

= - sin 60”

\/5=
2

2 = 1 (cm  240”  + i sin 210”)
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4.6 Vltp4$lltN6ClO&J  (De Moivre’s Theorem)

M@ifj  4.6.1

El z, = x,  + y,i  = r, (cos B,  + i sin 19,)

LLR:: Z, = X2  + yT  i = r,  (cos  f3,  + i sin OJ Ua’?

Z,Z2  = r,rz  { cos  (6 ,  +  Bz) + i  s in  (B,+B,)  )

l?fjSd  z,z2  = r,  (COS  6,  +  i  s in  6 , )  r,  (cos  ffz +  i  s in El?)

= r,r?  (cos  H, + i sin H,)  (cos  Hz  + i sin HJ

bltii ( cos  6,  + i s in  0,)  ( cos  Hz +  i  s in OJ

= cos 6,  cos 0,  - sin O,  sin O2  + i (sin H, cos Hz  + sin H, co\ H,)

= cos (6, + 6>) + i sin (0,  + HJ

&&A  z  =  r,rz  ( c o s  (0,  +  02) +  i  s i n  (H, +  HZ)] #

MSJBI;  4.6.2

61 z, = x, + y,i  = r, (cos H, + i sin W,)

&at z, = x2  + y,i  = r2  (cos H2  + i sin H,) !A&

Z
-!=
Z ,

+ (cos  (6,  - 6:)  +  i  s in (H, - Hz)]

GpG
z
_I=

r, (cos H, + i sin H,)

Z2 r2 (cos  H, +  i  s in 0,)

r,  (cos H, + i sin H,) (cm  Hz - i sin Hz)

= r, (cos H,  + i sin HJ  (cos  HZ  - i sin Oz)

.x
r,  [(cos  H, ~0s H, + sin H, sin HJ + i (sin H, cos H1 - cos  8,  sin HZ)]

r, (cm3  H, + s i n ’  HJ

=
r, [cos  (H, - 17,)  + i sin (H, - H,)]

r, (1)
1

= ~[ms  (6,  - 6:)  +  i  s i n  (H, - H,)] #
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n”aOdlS  4 .6 .1  fhMl.M!~  z, =  5  (cm  170” + i  s in  170”)

z2 = 9 (cos 55”  + i sin 55”)

-4 D
3liVll z,zz = 5 (cos 170”  + i  s in 170”) 9 (cm 55”  + i sin 55”)

= (5) (9) (cos (170”+55”)  + i sin (17O”+SS”)]

= 45 [cos  225” + i sin 22S”j

Zi 5 (1~0s  170” + i sin 170”)
=-

zz 9 (cos  55”  + i  s i n  55”)

= $ [cm  (170”-55”) i- i  s i n  (170”-SS”)]

=  i [cm  115”  +  i  s i n  (11S”)j

$cOd  P l f l  z =  r  (UK  H +  i  s i n  0)

/‘I  = r r . . . r  Ices  (fJ+fJ+...+fJ)  + i  s i n  (/J+fJ+...+fJ)l

n 63 n @Y3 n K3

=  r” (cos nH +  i  5in nfJ1 #
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Gip¶i  IIT z = r cm  H + i sin H

61 T =  I  LL~~Q~~6~1

z = 1 (cm  H + i sin H)

z”  = I” (cm  nfl + i sin nf?)

= 1 (cm  nH + i sin “0)

‘. (Cm  H + i sin 0)”  = cm  nH + i sin nfj

&ppd”
ax z = r (cm  H + i sin 0)

I
- = i (cm  (-0)  + i sin (-O)]z

(ii” = (i)” [cos  “(-0)  + i sin n(-(I)]

1
zT = r”L[cos  (-nH) t i sill (-no)]

z~”  = r~” [cm  (-“0)  + I sin (-nH)]

(r  (cm  0 + i sin H)lm”  = :” (cos  (-nH)  + i sin (-nO)]

#

#

9*  0

am1 ‘: (l+iVT ) = 2 (co\  60” + i sin h0”)

&lTu (I+iVT  )‘= [2  (cm  h0”  + i sin h(P)]’

= 7’  [COS (1)  (60”) + i sin (4)  (6O”)j

= I6  (cm  230”  + i sin 230’)
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Q-4  D

3FVll ( I  . -  i  VT )  =  2  (,cos  3 0 0 ”  + i  \in 3 0 0 ” )

( I  - -  i  L/7 )’ =  2 ’  (cm  WW  +  i  s i n  900”)

=  X  ICOS  2(360”)  +  IN)”  + i  s i n  2(M)“)  + IXO”]

=  X  [cm 1x0”  +  i  s i n  IXO”~

( I  ~  ifi)‘ 8 (cm  1 8 0 ”  +  i  s i n  1 X0”)
(--2 + 2i)’ = X4  (cos  1X0”  +  i  s i n  1X0”)

= /j [co5  (IW-1X0”)  +  i  411  (IM)“-IN”)]

=  $  (cos  0 ”  + i  s i n  0 ” )

= i (I + 8))  = $

#
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w  =QT{  cos(*)+isin[Tj}

k = 0, 1,  2, , n - 1

[r,, (cos O,, + i sin H,,)]”  = r (cos 0 + i sin 0)

r:;.  (cos n 19~~  + i sin n H,,) = r (cm  0 + i sin 13)

iGil- r:,  = r

r,,  = VT

ala: no,,  = H + 2kn bitl k = 0, 1, 2. _._, (n-l)

H = H+ 2k,rr
0 n

%I& w=G-F

#

- X - i8fi  = 16 (cos 240” + i sin 240”)

1 1 2 MA 202



= 16 [cos (240”+360”k)  + i sin (240+360”  k)]

+ i si; (240”+36O”k)
. 4

= 2 [cos  (hO”+9O”k)  + i sin (60”+9O”k)]

v

b& k = 0, I, 2, 3 xM=imT~  4 &¶i

w, = 2 (cos 60” + i sin 60”)

=2  L+iJL?l
i 2 2 1

= l+iV?Y

w1 = 2 (cos  ISO”  +  i  s i n  ISW)

2
i

VT  I.=
-2+z’ =1

-VT+ i

W,  = 2 (cm  240” + i sin 240”)

i

VT
=  ---,-  =

2 ; 2 i
-I-iVT

W,  = 2 (cos  330” + i sin 330’)

. - 1 = cm  1X0”  + i sin 180”

= cm  (‘180°+3600k)  + i sin (180++60”k)

CT = cos
i

lXO”+36O”k  + i sin  180”+36O”k
6 1 t 6 i

= cos (30”+6O”k)  + i sin (3O”+hO”k)

ly Y
b&l k = 0, I, 2, 3, 4, 5 x!bhnw’s  6 lJa9  -I 6%

w,  = cos 30”  + i sin 30
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w , = Cm  YO”  + i sin 90

=i *

W?  = cfls 150”  + i sin 150”

W, = Cm  210” + i sin 210”

VT 1.=
-7-T’

wi = cm  27W’  + i sin 270”

I

wh  = cm  3.10”  + i sin 330

fi I.
= ----?I2 #

2kn 7kil
w = cm  - + i sin -

n I1

L& k = 0. I. 2. . k - I

.

&I  k = 0.  1. 2,  . n - I

1 1 4 MA  202



L.&T k = 0, I. 2, __..  II - I
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I. 5lJillfia4UNRilL5P

1.1  (3+2i)  +  ( - 7 - i )

1 . 2  ( - 7 - i )  +  (3+2i)

1 . 3  ( H - h i )  - (2i-7)

1.3  (St3i)  +  ((-I+Zi) +  (7-Si)j

1.5  ((5+3i)  +  (-2+2i))  +  (7-5)

I.6  ( 2 - 3 i )  (412i)

1 . 7  (4+2i) (2-3i)

1 . 4  ( 2 - i )  ((-3+2i)  (5-G):

1.Y ( ( 3 - i )  (-i+Ti))  ( 5 - G )

1 . 1 0  (-1+7i)  ((7-S)  +  (-3+Ji)J

2 . 4
2z, + z,  - 5 - i ,

22,  - z,  + 3 - i
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(,,(,  (-1  - iL7 )-.‘

2
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