COMPLEX ANALYSES 4™ STAGE (2025-2024)

¢ Fractional Periodic Angle
is angle of the representation %n such that % > 2

and the result from this angle can be calculated from the
operation : (a) = (2b) , this operation having result and
remainder , Geometrically the result represent the complete
period of angle , and the remainder represent the un-complete
period of this angle , the remainder is the importance value , we

will take it and replace it by the value of a in the original angle.

491 1
Sin—— = sin— = —

4 42
cos(557) = cos () = i
cos(557) = eos(F) -

—COS -

The complex number power formula is used to compute the value of a
complex number which is raised to the power of “n”. To recall, a complex
number is the form of x + iy, where x and y are the real numbers and is an
imaginary number.
A.Case 1 : when nis an integer number
let z = x + yi to calculate z", when n is an integer we use the euler
formula: e® = cos @ + isin @

: ; n . .
z=re¥ = z" = (re'?)" , ris modulus, 6 is argument , n power

Zn _ rn einH
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4™ STAGE (2025.2024)

Example :

find the value of (3 +V3i )100

Solution
x=3 ,y=v3 ,n=100 ,(3,V3) € 1st.Q
r=v9+3=+v12=2v3

V3 1 T
6 = tan‘lX: tan!l—=tan!—= - 0 =—
X 3 V3 6
7N = rneine
4100 _ 100 ,i1006
— (2@)100 .ei100%
= 100,350 1503
= 2100350 o1
[ 2T 2T
= 2100 350 |co5— 4 's'n—]
053" TSI
- T A
_ 2100 350 [ _ (o5 4 f sin—
_ cos3 lsm3]
1 V3
— 2100_350 A s
2T

= 299,350(—1 ++/30)
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4™ STAGE (2025.2024)

Example :

find the value of (2 — 2i)?!

Solution:

x=2 ,y=-2 ,n=100 ,(x,y) € 4th.Q
r=v4+4=+8=2V2

-2 T
0 = tan‘1% = tan~! (7) = tan (1) » 0= "

0 T 9 =2 n 7m
= — - = _—_——= —
4 TTAT g

N = yneind

. 7
= v

. 14-71'[]

= (2V2)%! [e‘ “z

= (2V2)2 [e" ¥]

3 3
= 221 210 /3 [COST + isinT]

= 231.\/5[— COS% + isin%]
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4™ STAGE (2025.2024)

Example :

find the value of (—v2 + V6i )23

H.W
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4™ STAGE (2025.2024)

B. Case 2 : when n is a radical number (root)
the n-th root of the complex number z is given by

+ isin

0+ 2wk 9-|-2Tl'k]

1
W, =1rn [cos

such that r isthe modulus , 6 isargument , nis the order Root of z
k=012,..,n—1
Notes :

= The number of solution are equal to the order of z .

= if the angle as % , then we simplify the function and find the
numerical value .if not , the angle stay .

= if the numbers of roots larger than two roots , then we can estimate
the roots ( from 3rd to the last ) by distance numerator )

= if the number is purely , then we calculate the modulus and argument
directly from z = r[cos 8 + i sin 6]

1=cos0+isin0

- n+- - “
i =cos -t+ising
2 2

—1 =cosmt+isinm

] 31‘[+_ 3

—i = cos — +isin—
2 2

4=4(1) =4(cos0+isin0) > r=4,0=0
20 =2 T[+' in— 2,0 s
= —_ — e d = = —
i (cos2 lsmz) T , >
—3 =3(—1) =3(cost+isint) >r=3,0 =7

i = E(—i) = 3® L igin 3™ — _ 3rm
—5i = 5¢( 1)—5(cos 2+lsm2)—>r—5,6?— >
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W STAGCE

(2025.2024)

Example :
Find the square root of z = 3v/3 + 3i

Solution

x=3V3, y=3, (3V3,3)€lst.Q

n=2, k=01
r=v27+9=6
0 = tan™? > = tan! ! S og==
33 V3 6
1 L+ omk T+ 2onk
wy, = rn|cos( ) + isin( )
k=0
v/ A [
Wy —\/g[cosﬁ +lsmﬁ
k=1
I I
e IR ROl g+2n(1)‘
wy =V6|cos———— +isin————
2 2
137 13m
Wy —\/E_COSE +LsmE
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4™ STAGCE (20258-2024)
Example :
Find the cubic root of z = —27i
Solution
31 31
—27i = 27(-i) = 27 (cos —+lsm—)
2 2
31
r =27 ,9=7 ,n=3 ,k=0,1,2
1 377-[ + 2k 377-[ + 2k
wy, = (27)3 |cos + isin
3 3
k=20
wy =3 [cosE + lSlTl— = 3i
o 2
k=1
STE+ 2T 3—7T+ 21
w; = 3|cos + isin
—3 AL 0 T
wy = _cos z isin G
. oomom v3 1
w; =3 _—COSE—lSlng ] = 3[— >~ —l]
k=2
3—7T+ 4 3—+ 4 117
w, = 3 |cos + isin =3 [cos— + isin—

_3[ T __n]_gx/g 1
w, = cos6 Lsm6 = > 21
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W STAGCE

(2025.2024)

Example :

Solve the equation 4z3 +28=0 ,z€C
Solution

473 = =28 - z3=-7

2 =377

—7 =7(—1) = 7(cos m+isinm)

r=7 ,0=n ,n=3 ,k=0,1,2

Wy = (7)% [cos

m+2nk = w+2nk
+1sin ]
k=0

WO—\/—[COS—+lSln \/_[ +—l

k=1

+ 1Sin

wy, =7 [COS

T+2Tr 71'+27T]

w, = V7[cosm +isinm | =V7[-1 +0i | = -7

[ nm+4n T+ 41
Wy = V7 |cos + isin 3 ]
 5m 5
w, = 3{/7 cos— +isin—
3 3
W2:3{/7 cos——lsm—] = [———i]
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4™ STAGE (2025.2024)

Example :
Solve the equation 2z* +30i3=2i ,z€C
Solution
2x*—30i =2i - 2x*=32i - x*=16i
= V16i
16i = 16 [cosE + lsm— ]
2
T
r=16 ’8=§ n=4 ,k=0,1,23
E+27tk - %+2nk

1
wy, = (16)4 |cos 2 2 + isin 2

k=0

Wy = 2 [COS— + lSlTl— ]

k=1
_2[ 57T+__ 571]
wy; = 2 |cos 3 isin 5
k=2
%+47T - %+4n 91T
w, = 2|cos 2 + isin 2 2[C05—+l$ln?
k=3
5+ 6m 5+ 6m
w3 = 2 |cos + isin 2

Dr. MOHAMMED SABAH AL TAEE - COMPUTER SCIENCES AND MATHEMATICS - MATHEMATICS



4 STAGE (2023-2024%)

13w . . 13m
w3 = 2 [COST + isin—= ]

Example :

Solve the equation z> +32=0 ,z€C

H.W

Dr. MOHAMMED SABAH AL TAEE - COMPUTER SCIENCES AND MATHEMATICS - MATHEMATICS



C.Case 3 : when n is a fractional (m/n)

@ e |

De moiver integer
Notes :

v" first we solve the number can raised to intger power , and from result we find the 2nd part of radical
De-Moiver but by new values of modulus and argument .

v’ zn = h,thatiscansolvedto findzby:z = hm

Example :

Solve the equation z3/2+ (1+i)=0 ,z€C
Solution

232+ (1+i)=0 ,z€C

232=-1-i =z=(-1-i)?3

1st Step : (-1 - i)?

x=-1,y=-1,r=+2, 6=" , n=2
72 = yneind

2 ., 3% 3 3 3
(—1—i)2=(\/§)e‘Z(T)=Z[c037+isin7 Sr=2, 6=—
2nd Step :

3m
r=2, 9=7, n=3,k=0,1,2

3—1T+21tk 3—1t+21tk

[(-1-D)2]Y3 =rn COSZT + isin-2 3
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4™ STAGE (2025.2024)

k 3771' + 2wk

Wy = W[cosg + ising ]

k=1

m 5t V3
w; = i/i[cos? +lsm— ] \/_[—cos— +lsm6 ]— \/_(——-I-—l)
k=2

11m 11m
Wy = i/f[cos— + isin— ]

6 6
1 V3 1

Wy = \/E[COSg— lSlTl— ] \/_(———l)

Example :
Solve the equation z3/5+ (2—-2i)=0 ,z€C

H.W
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