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j i= − +.
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:( ) ( )z z a a i b b′ ′ ′+ = + + +
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( )2 2 22z z z zz z′ ′ ′+ = + +
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III .      :
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1 .–:Image –Affixe d’un nombre complexe :

a(z a ib= +( ) 2,a b ∈¡
a
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b
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 

z .
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b
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 
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v.zz ′£    :( ) ( )z z M z M z′ ′ ′= ⇔ =.
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2
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= :
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=
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iii    .:

ABCAzBzCz :A Cz z≠.

                    :A B
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∈ − 

¡⇔]ABC[
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1  . :0AA BB CC′ ′ ′+ + =
uuuur uuuur uuuur r

.
2 .ABCA B C′ ′ ′.

2:( )1 2A i+( )3 6B i− −( )2 2 2C i+.

3:( )1A i+( )3 2B i+( )2C i−( )2D i−.

 :
1. (ABCD.

 (( )Aff AB
uuur

.

 (ABCD.

i.z a ib= +( ) 2,a b ∈¡ .1 2u ae be= +
r ur uur
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r
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u
b
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 
 
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2. (( )Aff AB AD+
uuur uuuur

  ( )Aff AC
uuuur

.

  (ABCD.
3.IJ[ ]AC[ ]BD.

 (( )Aff I( )Aff J.

 (ABCD.

IV . :Conjugué d’un nombre complexe :
1 . :

z a ib= +( ) 2,a b ∈¡.

a ib−zz :z a ib= −

2 .:( )A z3 2z i= +.

1   .( )B z( )C z−.

2  .z z−  z z+.
3 . :

4.:

i.z£( )M z( )M z′.

ii.:z z z∀ ∈ =£

iii.:z z z z∀ ∈ ∈ ⇔ =£ ¡

iv.:z z i z z∀ ∈ ∈ ⇔ = −£ ¡

v.( ): 2z z z e z∀ ∈ + = ℜ£( ):
2

z zz e z +
∀ ∈ ℜ =£

( ): 2z z z i m z∀ ∈ − = ℑ£( ):
2

z zz m z
i

−
∀ ∈ ℑ =£

zz ′£α¡n*
¥ .:

i   .z z z z′ ′+ = +z z z z′ ′× = ×. .z zα α=( )nnz z=

ii                .1 1 , 0z
z z

  = ≠ 
 

, 0z z z
z z

  ′= ≠ ′ ′ 
.
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1 .:z z ′+ ∈¡ )z z ′+.(
2 .:z z i′− ∈ ¡ )z z ′−.(

:  :( ) ( )* : 1 1n nn i i∀ ∈ + + − ∈¥ ¡  :( ) ( )* : 1 1n nn i i i∀ ∈ + − − ∈¥ ¡.

V–:Module d’un nombre complexe :
1 . :

1 :

:( )A z4 3z i= +.

1 .A.
2 .z.

3 .a (( )B z( )C z−.

b (  :z  z−.

2 . :
a (:

b (2:

z£ .( )( )2/ ,z a ib a b= + ∈¡.
2 2a b+zz.

2 2z a b= +

i.:z z z z∀ ∈ =£ .

z ∈¡zz.

zM  .   :z OM=
uuuur

.

:z z z z∀ ∈ = = −£
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c( :

3. :
i.: 0 0z z z∀ ∈ = ⇔ =£

ii.( ) 2
1 2 1 2 1 2, :z z z z z z∀ ∈ =£

iii.* 1 1:z
z z

∀ ∈ =£

iv.( ) 1* 1
1 2

2 2

, :
zzz z

z z
∀ ∈ × =£ £

v.*; : nnz n z z∀ ∈ ∀ ∈ =£ ¢

vi.
1: 1z z z
z

∀ ∈ = ⇔ =£

vii.( ) 2
1 2 1 2 1 2, :z z z z z z∀ ∈ + ≤ +£

viii.( ) ( ):z e z z m z z∀ ∈ ℜ ≤ ℑ ≤£

 :
ü :1 2 1 2z z z z+ ≠ +.

ü1B A

C A

z z
z z

−
=

−
 :AB AC=.

4 . :
:( )1A z( )2B z :1 2z i= +2 4z i= −.

 :1 .( )M z2 4z i− − =.

2 .( )M z2 4z i z i− − = − +.

:

( )A a( )B b( )P] [0,R ∈ +∞.

ü( )M zz a R− =( ),C A RAR.

ü( )M zz a z b− = −[ ]AB.

:     :{ } ( ) 2

5, :
1

zz i i P z
z

∀ ∈ − − =
+

£

1 .( )M z( )P( )P z ∈¡.

2 .( )M z( )P( )P z i∈ ¡.

VI–:Argument d’un nombre complexe non nul
1 .:

( )M z1 3z i= +.

a.z( ) ( )( )cos sinr iθ θ+] ],θ π π∈ −.

b.M( )1 2, ,O e e
ur uur

rθ.

( ),r θ   

M.

( )AA z( )BB z( )P.

                   :B AAB AB z z= = −
uuur

2 cos sin
3 3

z iπ π    = +        
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3
π

1 3z i= +.

2 .:
z*

£M( )P .z( )1,e OM
ur uuuur

 .

arg( )z :( )1, arg( ) 2 /e OM z k kπ= + ∈
ur uuuur

¢ . :( ) [ ]1, arg( ) 2e OM z π≡
ur uuuur

:1 :[ ]arg( ) 2
3

z π
π≡.

2:( )2A( )2B i( )C i−( )3D −..

3 .:Forme trigonométrique d’un complexe :
 :

z( ) ( )( )cos sinz r iθ θ= +:

r z=  [ ]arg( ) 2zθ π≡.

z        :[ ],z r θ=.

[ ] ( ) ( )( ) [ ], cos sin / ; arg( ) 2z r z r i r z zθ θ θ θ π= ⇔ = + = ≡

::

4 3 2 1
1 1; ; 2 3 2 ; 4 4

7
z z i z i z i

i
= = = + = +

:[ ]2θ θ π′≡  [ ] [ ], ,r r r rθ θ′ ′ ′= ⇔ =

4.zz−:
[ ],z r θ=  .:

[ ],z r θ π− = +[ ],z r θ= −.
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 :

5 . :
zz ′£

*n ∈¥.:

( ) ( ) ( ) [ ]arg arg arg 2zz z z π′ ′≡ +( ) ( ) [ ]arg arg 2nz n z π≡

( ) [ ]1arg arg 2z
z

π  ≡ − 
 

( ) ( ) [ ]arg arg arg 2z z z
z

π  ′≡ − ′ 

 :

[ ] [ ] [ ] [ ] [ ] [ ]

[ ] [ ] [ ]
[ ] [ ]

1 1, , , , , ,
,

,
, , , , ,

,

( ( (

( ( (n n

r r r r rr
r r

r rr r r r n
r r

e c a

f d b

θ θ θ θ θ θ θ
θ

θ
θ θ π θ θ θ θ

θ

  ′ ′ ′ ′= − = − × = +  

 ′  − = + = − =   ′ ′ ′ 

:1 3 2,
3

z i π = + =   
1 2,

4
z i π ′ = + =   

.

i.:

( )6
1 3i+( )( )1 1 3i i+ +

1
1 3

i
i
+

+
1

1 3i+
.

ii.  :8 64 0z z′− + =.
iii. :

1 i− +  1 i− −  1 i−1 3i− +1 3i− −  1 3i−.

6 .:
a ( :

:( )A a( )B b( )P.

1.COABC.
2. :( )Aff C b a= −.

3. :( ) ( )1, arge AB b a≡ −
ur uuur

.

( ) ( ) [ ]arg arg 2z z π π− ≡ +   z z− =

( ) ( ) [ ]arg arg 2z z π≡ −z z=
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1:( )A a( )B b( )P . :( ) ( ) [ ]1, arg 2e AB b a π≡ −
ur uuur

2:
( )A a( )B b( )C c( )P .:

( ) [ ], arg 2c aAB AC
b a

π
− ≡  − 

uuur uuuur

: :

( ) ( ) ( ) [ ]

( ) ( ) ( ) [ ]

( ) ( ) ( ) [ ]

( ) [ ]

1 1

1 1

, , , 2

, , , 2

, arg arg 2

, arg 2

AB AC AB e e AC

AB AC e AB e AC

AB AC b a c a

c aAB AC
b a

π

π

π

π

≡ +

≡ − +

≡ − − + −

− ≡  − 

uuur uuuur uuur ur ur uuuur

uuur uuuur ur uuur ur uuuur

uuur uuuur

uuur uuuur

:( )A a( )B b( )S s :
1 1
2 2

a i= +
1 1
2 2

b i= − +s i=.

1(a s
b s

−
−

.

2(SABS.
3(OASB.

VII-:Formule de Moivre :

1 .:( ) ( )( ) ( ) ( ); : cos sin cos sin
n

n i n i nθ θ θ θ θ∀ ∈ ∀ ∈ + = +¡ ¥

2 .:1 .( ) ( )( )2
cos siniθ θ+.

2 .( )cos 2θ( )sin 2θ.

:
1 .:( ) ( )( ) ( ) ( ) ( ) ( )2 2 2cos sin cos sin 2 cos sini iθ θ θ θ θ θ+ = − +.

  :( ) ( )( ) ( ) ( )2
cos sin cos 2 sin 2i iθ θ θ θ+ = +.

2 .:
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( ) ( ) ( )2 2cos 2 cos sinθ θ θ= −     ( ) ( ) ( )sin 2 2cos sinθ θ θ=

:( )cos 3θ( )sin 3θ.

( ) ( )( )3
cos siniθ θ+

( ) ( ) ( ) ( ) ( ) ( )( )3 2 2 3cos 3cos sin 3cos sin siniθ θ θ θ θ θ− + −( ) ( )cos 3 sin 3iθ θ+

  :( ) ( ) ( ) ( )3 2cos 3 cos 3cos sinθ θ θ θ= −   ( ) ( ) ( ) ( )2 3sin 3 3cos sin sinθ θ θ θ= −

VIII-:Notation Exponentielle :

1 .:
θ.( ) ( )cos siniθ θ+ie θ.

:[ ] ( ) ( ); 1, cos sinie iθθ θ θ θ∀ ∈ = = +¡

2 .:ie θ  :1-  
1 3
2 2

j i= − +  i   1   2 2i+.

3 .          :( ) ( )2, ; ii ie e e θ θθ θθ θ ′+′′∀ ∈ × =¡

4 .:
:

zrθ:

[ ] ( ) ( )( ), cos sin iz r r i re θθ θ θ= = + =.
iz re θ=z.

:         :31 35 5 3 10 10 cos sin 10
2 2 3 3

i
i i i e

ππ π      + = + = + =             

5 . :
ü[ ], iz r re θθ= =n ∈ ¥ :

( ) 1 1, , ,ii i n n inz re z re e z r e
z r

π θθ θ θ+− −= − = = =

ü[ ], iz r re θθ= =[ ], iz r r e θθ ′′ ′ ′ ′= =:

( ) ( ),i iz rzz rr e e
z r

θ θ θ θ′ ′+ −′ ′= =
′ ′

:   :
6

1
3

i
i

− 
 + 

   ( ) ( )1 3i i+ − −  j−.
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6 .-   :Formules d’Euler – Linéarisation :

:( ) ( )cos sin
2

,
2

:
i i i ie e e e

i

θ θ θ θ

θ θθ
− −+ −

∀ = =∈ ¡

:       :( ) ( )2 1 cos 2
cos

2
θ

θ
+

=  ( ) ( )2 1 cos 2
sin

2
θ

θ
−

=.

:            :

( ) ( ) ( )2 2 2 2 2
2 1 cos 22 1 1 1 1cos cos 2

2 4 2 2 2 2 2 2

i i i i i i i ie e e e e e e eθ θ θ θ θ θ θ θ θ
θ θ

− − − − + + + + +
= = = + = + = 

 

( ) ( ) ( )2 2 2 2 2
2 1 cos 22 1 1 1 1sin cos 2

2 4 2 2 2 2 2 2

i i i i i i i ie e e e e e e e
i

θ θ θ θ θ θ θ θ θ
θ θ

− − − − − − − + +
= = = − + = − + =  − 

:( )3cos θ( )3sin θ.

  :

( )
3 3 3 3 3

3 3 3 1 3cos
2 8 4 2 4 2

i i i i i i i i i ie e e e e e e e e eθ θ θ θ θ θ θ θ θ θ

θ
− − − − − + + + + + +

= = = + 
 

( ) ( ) ( ) ( ) ( )3 cos 3 cos1 1cos cos 3 cos
4 4 4

θ θ
θ θ θ

+
= + =

( )
3 3 3 3 3

3 3 3 1 3sin
2 8 4 2 4 2

i i i i i i i i i ie e e e e e e e e e
i i i i

θ θ θ θ θ θ θ θ θ θ

θ
− − − − − − − + − − −

= = = − +  − 

( ) ( ) ( ) ( ) ( )3 sin 3 3sin1 3sin sin 3 sin
4 4 4

θ θ
θ θ θ

− +
= − + =

IX-:Les racines n ème :

1 . :
un¥( )2n ≥.

znz u=u
: :2 1i = −( )2 1i− = − .ii−1-.

:( )21 2i i+ =( )21 2i i− − =.

1 i+1 i− −2i.
  :3 1j =.j1.

2 .:

 -:( )k kα
∈¥

      :
0

1

12

;
3k k k

π
α

π
α α+

 =

 = + ∈


¥

k¥kM[ ]2, kα  . :264
i

u e
π

=.

1(0M1M  . . .5M.
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2(a  (kzkM .:12 32
i k

kz e
π π + 

 =.

b  (k¥ :6
kz u=.

:1 (    :

0 1 2 3 4 5M M M M M M  O2.

2 (a (              :[ ] [ ]12 3 12
1 1 0 02, 2, 2 ; 2, 2, 2

12 3 12
i i

z e z e
π π ππ π π

α α
 + 
    = = + = = = =      

[ ] [ ]
3 2

12 3 12 3
3 3 2 2

3 22, 2, 2 ; 2, 2, 2
12 3 12 3

i i
z e z e

π π π ππ π π π
α α

   + +   
      = = + = = = + =      

[ ] [ ]
5 4

12 3 12 3
5 5 4 4

5 42, 2, 2 ; 2, 2, 2
12 3 12 3

i i
z e z e

π π π ππ π π π
α α

   + +   
      = = + = = = + =      

b (k ∈¥ .   :
6

6 2
6 612 3 12 3 2 22 2 64 64

k ki i i k i

kz e e e e u
π π π π π ππ     + + +     

     
 

= = = = =  
 

0z1z2z3z4z5zu.

-:

:

*n ∈¥ .[ ] ( ) ( )( ), cos siniu r re r iθθ θ θ= = = +

n.2 2 2, cos sinn n
k

k k kz r r i
n n n n n n
θ π θ π θ π      = + = + + +           

 :0 1k n≤ ≤ −

unz u=.
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:64,
2

u π =   
:

6 264, 2,
12 6 12 3k

k kz π π π π   = + = +      
:0 5k≤ ≤.

0
66 2 6 22, 2 cos sin 2

12 12 12
2 6 2

24 4 2
z i i iπ π π    + −     = = + = + =              

+
+



−

 

1
5 5 5 6 2 6 22, 2, 2 cos sin 2

12 3 12 12 12
6 2 6 2

24 4 2
z i i iπ π π π π    − +       = + = = + = + =             

− +
+
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