
1-

z
z z

z a b2 2= +

z a b2 2= +

,

,

zz z2 =

z z z z1 2 1 2!+ = r r

z z z z , z
z

z
z

1 2 1 2
2

1

2

1= =b l

x y2 2+

r
x

r
y

x y2 2+ r
x

r
y

a b
1

a b
a b ,i

i
2 2+ =
+
- i,e, z z

1
z
z1
2= =-c m

a b
1

a b
a b ,i

i
2 2+ =
+
-

z z
1

z
z1
2= =-c m

x 2a
b b 4ac2!

=
- -

x 2a
b b 4ac2!

=
- -

5i 5
3 i- =] bg l



9 25#- - =

1 4n 3
- - =+^ h

1 ?4n 3
- - =+^ h

16 64#- =

a b ab# =

a b ab# =

1
1 zi

i
+
-b l

2
1-

2
1

1
1

i
i
-
+

1
1

i
i
-
+

1
1

i
i n

-
+b l

1
1

i
i n

-
+b l

1
1 2

i
i

-
+

c d
a b

i
i
+
+

c d
a b
2 2

2 2

+
+

c d
a b
2 2

2 2

+
-

c d
a b
2 2

2 2

-
+



25
4

25
3i-

25
4

25
3 i+

2
1

2
1 i- +b l

2
1

2
1 i-b l

4
1

4
1 i-b l

4
1

4
1 i- +b l

4
1

4
1 i- -b l

25
3

25
4 i-b l

25
3

25
4 i- +b l

25
3

25
4 i--b l

13
21

13
1 i-b l

13
21

13
1 i- +b l

13
21

13
1 i+b l

1 4
2 9

x yi
- -

- -
= +

x 5
2 , y 5

3= =

x 5 , y 5
3 2= =

x 5 , y 5
8 1= =

1 1 1 1 5 7 5 7- - + - - - + - =^ ^ ^ ^h h h h

3 1- + -

3 1- + -

2
3

2
i+ 2

3
2
i- -

2 3+ -

2 3+ -

7 7-



1 i
i
+ =

2
1

2
1 i-

2
1

2
1 i+

2
1

2
1 i-

8
1 i

3

-b l

256
1- 256

i-

256
1

256
i

1i i
37

67# =b l

1 3i- -

1 3i- -

3
2r

3
2r-

3
r

3
r-

i3- +^ h
i3- +^ h

3
2r

3
2r-

3
5r

3
5r-

2 cos 2 sin 2ir r- +b l
2 cos sinir r+] g

s2 cos2 in2ir r+] g

3 cos 2 sin 2ir r- + -b bl l: D
3 cos 2 sin 2ir r+b bl l: D

s3 cos 2 in 2ir r+- b bl l: D

s2 cos 2 in 2ir r+b bl l: D
2 cos 4 sin 4ir r+b bl l: D

s2 cos 4 in 4ir r+b bl l: D

s2 cos 4 in 4ir r+- -b bl l: D
s2 cos 4

3 in 4
3ir r+- -b bl l: D

s2 cos 3
2 in 3

2ir r- + -b bl l: D
2 cos 2 sin 2ir r- + -b bl l: D

3 i+^ h
3 i+^ h

s2 cos 3 in 3ir r+b bl l: D



2 cos 6 sin 6ir r+b bl l: D
2 cos 3

2 sin 3
2ir r+b bl l: D

cos 2 sin 2ir r+

sos inic r r+

os 2
3 sin 2

3ic r r+

1 3i- +^ h
1 3i- +^ h
2(cos sin )ir r+

2 cos 3 sin 3ir r+b l

2 cos 3
2 sin 3

2ir r+b l

2 cos 3
2 sin 3

2ir r- + -b bl l: D
1 3 i- -^ h

1 3 i- -^ h
2 cos 3 sin 3ir r- + -b bl l: D

s2 cos 3
2 in 3

2ir r- + -b bl l: D
2 cos 4

3 sin 4
3ir r- + -b bl l: D

2 cos 4 sin 4ir r-b l

2 cos 4 sin 4ir r- + -b bl l: D
2 cos 4

3 sin 4
3ir r+b l

c(sin 30 os 30 )i+c c

c(sin 30 os 30 )i+c c

cos60 sin60i+c c] g
cos60 sin60i-c c] g

scos150 in150i+c c] g

csin120 os120i-c c] g
csin120 os120i-c c] g

cos60 sin60i+c c] g
cos30 sin30i+c c] g
cos150 sin150i+c c] g

z 2 5= + -^ h z =

z =

10

z 3 2 i= +^ h zz =r

11

2
r

3
r

4
r

zz =r
zz =r

z
z 2

z

x y2 2+ x y2 2-
x y2 2! + x y2 2+



1 3i- -

1 3i- -

4
3 , 4
30-

4
3 , 4
33

4
33 , 3

44

2 2
1

i-

2 2
1

i-

8
1 2 2 i+^ h 4

1 2 2 i+^ h

4
1 2 2 i-^ h 8

1 2 2 i-^ h

2 8
1i i i

3

- -] ] bg g l
2 8

1i i i
3

- -] ] bg g l

1 2
5 2

i
i

-

+

1 2
5 2

i
i

-

+

1 y 6 2 xi i i2+ + + = +] ] ]g g g

1 y 6 2 xi i i2+ + + = +] ] ]g g g

3
3

4 4 5 9 3 16- + - - -

1
1

1
1

i
i

i
i

-
+
- +
-b l

1
1

1
1

i
i

i
i

-
+
- +
-b l

1 i
1 i a bi-
+
= +

1 i
1 i a bi-
+
= +

1
1 1i

i m

-
+ =b l

1
1 1i

i m

-
+ =b l

1 3
16
i
-
+

1 3
16
i
-
+

1 2 Sin
3 2 Sin

i
i
i
i

-
+b l

1 2 Sin
3 2 Sin

i
i
i
i

-
+b l

x y a bi i3
1

+ = +^ ]h g
y
x

b
y

4 a b2 2+ = -] g



x y a bi i3
1

+ = +^ ]h g
y
x

b
y

4 a b2 2+ = -] g

z 5
z 5 1i

i
+
- =

z 5
z 5 1i

i
+
- =

1 1i i i i
i130

130 130 2

2

#= =-

1
1 1

1
1i

i
i
i i

i
132

2

4 33

2

33

2

4

`
= = =

-
=-

=-

=] ]g g = G

2 8
1i i i

3

- -] ] bg g l ( 2 512
1i i)2 3= - -b l

512
2 i5=

256
1

256i i i4 =] g
z 0 256

1 i` = +

.1 2 1 3 1 2 3.1. 2 2i i i i3 3 2 2 3+ = + + +] ] ] ] ] ]g g g g g g
1 6 12 8i i i2 3= + + +
1 6 12 8i i= + - -

11 2i=- -

z 2 3i= +r

z z
z

4 9
2 3

13
2 3

13
2

13
3i i i1

2` = = +
+

=
+

= +- r

z
1 2
5 2

1 2
5 2

1 2
1 2

i
i

i
i

i
i

#=
-

+
=
-

+

+

+

1 2
5 5 2 2 2

i
i i i

2

2

-
+ + +

=

1 2
5 6 2 2i

= +
+ -

3
3 6 2 1 2 2i i=
+

= +

Conjugate of z 1 2 2 1 2 2i i` = + = -r

1 y 6 2 xi i i2+ + + = +] ] ]g g g
y 6 y 1 2x xi i2 2

& + + + = +^ ^h h

y 6 2x y 2x 62 2
& &+ = - =-

and y 1 x y x 12 2
&+ = - =-

2!

z 1 3i= +

z 1 3 1 3 4 22 2
= + = + = =^ h

z 2=

z 1 3 r(cos isin )i i i= + = +^ h
rcos 1& rsin 3& i i= =

rcos
rsin

1
3

`
i

i =

tan 3& i =

tan tan 3i
r=

3` i
r=

amp z 3`
r=] g



&

2
r

z 0 1. cos 2 sin 2i ir r= + = +b l

&

&

&

4 4 5 9 3 16 4 4 5 9 3 16i i i2 2 2- + - - - = + -

4.2 5.3 3.4
8 15 12
23 12 11

i i i
i i i
i i i

= + -

= + -

= - =

z 1
1

1
1

i
i

i
i= -

+
- +
-b l

1 1
1 1

i i
i i2 2

= - +
+ - -]
] ]

]g
g g

g

1
1 1 1 1

i
i i i i

2=
-

+ + - + - +] ]g g

1 1
2.2

2
2.2 2

Modulus of z z 2 2

i i i
2

= + = =

= = =

1
1

i
i
-
+

a b 1
1

1
1

1
1

2
1i i

i
i
i

i
i i
2

2

& #+ = -
+

+
+
=

-
+

=
+] g

a b
2

1i i
& + =

+

a b
2
1 1i i& + = +

a b
2
1 1 12 2

& + = +

a b 1
a b 1 Proved

2 2

2 2

&

&

+ =

+ =

1
1 1i

i m

-
+ =b l

1
1

1
1 1

1
1 2 i 1

2
1 2 1 1

2
2 1

i
i

i
i

i
i

i

i

m

m

m

m

2

2

&

&

&

&

#-
+

+
+ =

-
+ +

=

+ - =

=

b

b
b
b l

l

l
l

1 3
16

1 3 1 3
16 1 3

i i i
i

+
-

=
+ -

- -

^
^
^h

h
h

1 3
16 1 3

4
16 1 3

i
i

i

2=
-
-

=
- -

^

^

h

h

1 3
16 4 4 3
i

i
+
-

=- +

3 i
4 3

8
4

2
1- =- sin 2

3
i =

3 3
2

i r
r r= - =



1 3
16 8 cos 3

2 sin 3
2

i
ir r-

+
= +b l

1 2isin
3 2isin

1 2isin
3 2isin

1 2isin
1 2isin

#
i

i

i

i

i

i

-
+

=
-
+

+
+

]
]
]

]
]g g

g g
g

1 4i sin
3 6isin 2isin 4i ins

2 2

2 2

i

i i i

-
+ + +

s
1 4sin

3 8 in 4sin

1 4sin
3 4sin

1 4sin
8sin

i

i

2

2

2

2

2

i

i i

i

i

i

i

=
+

+ -

=
+
-

+
+

1 4sin
8sin 0

8sin 0
sin 0

n , n z

2

,

,

,

i

i

i

i

i r e

+
=

=

=

=

z x y 3 5
3x 5x 3y 5y
3x 5y 5x 3y

i i
i i i

i

2

= - +

= + - -

= + + -^

^ ]

^h

h g

h

z 3x 5y 5x 3y i= + - -r ^ ^h h

z 6 24
(3x 5y) (5x 3y) 6 24

i
i i`

=- -

+ - - =- -

r

34x 102& =

34
102

5
15 3- =-

x y a bi i3
1

+ = +^ h
x y a bi i 3

& + = +] g
x y a 3a b 3ab bi i i i3 2 2 2 3 3

& + = + + +

x y a 3a b 3ab bi i i3 2 2 3
& + = + - -

x y a 3ab 3a b bi i3 2 2 3
& + = - + -] ]g g

a
x

b
y

a
a 3ab

b
3a b b3 2 2 3

` + =
-

+
-

a
a a 3b

b
b 3a b2 2 2 2

=
-

+
-] ]g g

a 3b 3a b2 2 2 2- + -=

4a 4b2 2-=

a
x

b
y

4 a b2 2` + = -] g

z 5
z 5 1i

i
+
- =

z 5
z 5 1 z

z
z
z

i
i

2

1

2

1
& `+

- = =< F
z 5 z 5i i& - = +

x y 5 x y 5i i i i& + - = + +

x y 5 x y 5i i2 2
& + - = + +^ ^h h
x y 5 x y 52 2 2 2

& + - = + +^ ^h h
x y 10y 25 x y 10y 252 2 2 2

& + - + = + + +

x y 10y 25 x y 10y 25 02 2 2 2
& + - + - - - - =

20y 0&- =

y 0& =




