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N
om

br
es

 c
om

pl
ex

es
 

D
éf

in
iti

on
 - 

Pr
op

rié
té

s 

U
n
 n

o
m

b
re

 c
o
m

p
le

xe
 z

 s
'é

cr
it 

d
e
 f

a
ço

n
 u

n
iq

u
e
 s

o
u
s 

la
 f

o
rm

e
 a

 +
 bi

 ;
 a

 ∈
 IR

 ,
 b

 ∈
 IR

 
O

n
 d

it 
q
u
e
 a

 +
 bi

  
e
st

 la
 f

o
rm

e
 a

lg
é
b
ri
q
u
e
 d

u
 n

o
m

b
re

 c
o
m

p
le

xe
 z

. 
a 

e
st

 la
 p

a
rt

ie
 r

é
e
lle

 d
e
 z

, 
o
n
 n

o
te

  
 a

 =
 R

e(
z)

  
b 

e
st

 la
 p

a
rt

ie
 im

a
g
in

a
ir
e

 d
e
 z

, 
o
n
 n

o
te

  
 b

 =
 I

m
(z

).
 

L
e
 n

o
m

b
re

 c
o
m

p
le

xe
 i 

e
st

 t
e
l q

u
e
  
i 2

 =
 -

 1
. 

L
e
s 

co
m

p
le

xe
s 

d
e
 la

 f
o
rm

e
 b

i a
ve

c 
b 

∈
 IR

, 
so

n
t 
a
p
p
e
lé

s 
im

a
g
in

a
ir
e
s 

p
u
rs

. 
 D

e
u
x 

n
o
m

b
re

s 
co

m
p
le

xe
s 

so
n
t 

é
g
a
u
x 

si
 e

t 
se

u
le

m
e
n
t 

si
 il

s 
o
n
t 

m
ê
m

e
 p

a
rt

ie
 r

é
e
lle

 
e
t 
m

ê
m

e
 p

a
rt

ie
 im

a
g
in

a
ir
e
. 

Éq
ua

tio
n 

du
 s

ec
on

d 
de

gr
é 

à 
co

ef
fic

ie
nt

s 
ré

el
s 

L
'é

q
u
a
tio

n
 a

z2
 +

 b
z 

+
 c

 =
 0

, 
o
ù
 a

, 
b 

e
t 
c 

so
n
t 
d
e
s 

ré
e
ls

  
(a

ve
c 

a 
#

 0
) 

  
a
d
m

e
t 
d
a
n
s 

CI  
 d

e
u
x 

so
lu

tio
n
s 

(é
ve

n
tu

e
lle

m
e
n
t 
co

n
fo

n
d
u
e
s)

. 
S

o
it 

 ∆
 =

 b
2  

-
 4

ac
  l

e
 d

is
cr

im
in

a
n
t 
d
e
 l'

é
q
u
a
tio

n
. 
  

∆
 e

st
 u

n
 n

o
m

b
re

 r
é
e
l. 

• 
si

 ∆
 ³

 0
 ,
 le

s 
d
e
u
x 

so
lu

tio
n
s 

so
n
t 
ré

e
lle

s 
  
z 1

 =
 -

b 
-

 
∆

 

2
a

  
e
t 
 z

2 
=

 -
b 

+
 

∆
 

2
a

 

• 
si

 ∆
 £

 0
 ,
 o

n
 p

e
u
t 
é
cr

ir
e
  
 ∆

 =
 (

i δ
)2

  
a
ve

c 
δ 

∈
 IR

, 
 

 
le

s 
d
e
u
x 

so
lu

tio
n
s 

so
n
t 

a
lo

rs
 d

e
s 

n
o
m

b
re

s 
co

m
p
le

xe
s,

 (
co

n
ju

g
u

é
s 

l'u
n

 d
e

 l'
a

u
tr

e
) 

  

 
 

 
z 1

 =
 -

b 
-

 i 
δ

2
a

  
  

 
e
t 
  

z 2
 =

 -
b 

+
 i 

δ
2
a

  
  

L
e
 t
ri
n
ô
m

e
  
az

2  
+

 b
z 

+
 c

  s
e
 f

a
ct

o
ri
se

 s
o
u
s 

la
 f

o
rm

e
  
a(

z 
-

 z
1)

(z
 -

 z
2)

 

R
ep

ré
se

nt
at

io
n 

gé
om

ét
riq

ue
 d

'u
n 

no
m

br
e 

co
m

pl
ex

e 

D
a
n
s 

le
 p

la
n
 r

a
p
p
o
rt

é
 à

 u
n
 r

e
p
è
re

 o
rt

h
o
n
o
rm

a
l, 

a
u
 n

o
m

b
re

 c
o
m

p
le

xe
  

z 
=

 a
 +

 b
i ,

 

o
n
 p

e
u
t 
a
ss

o
ci

e
r 

le
 p

o
in

t 
M

(a
 ; 

b)
 o

u
 le

 v
e
ct

e
u
r 


→ V

(a
 ; 

b)
. 

z 
=

 a
 +

 b
i  

e
st

 l'
a
ff

ix
e
 d

e
 M

 e
t 
d
e
 

→ V
. 

M
(a

 ; 
b)

 e
st

 l'
im

a
g
e
 p

o
n
ct

u
e
lle

, 
→ v

(a
 ; 

b)
 e

st
 l'

im
a
g
e
 v

e
ct

o
ri
e
lle

  
d
e
  
z 

=
 a

 +
 b

i. 
 S

i M
 a

 p
o
u
r 

a
ff

ix
e
  
z 

=
 a

 +
 b

i  
e
t 
si

 M
' a

 p
o
u
r 

a
ff

ix
e
  
z'

 =
 a

' +
 b

'i 
, 
a
lo

rs
  
  

• 
le

 v
e
ct

e
u
r 


→

M
M

' a
 p

o
u
r 

a
ff

ix
e
  
  
z'

 -
 z

 =
 (

a'
 -

 a
) 

+
 (

b'
 -

 b
)i

  

• 
le

 m
ili

e
u
 I
 d

e
 [

M
M

']
 a

 p
o
u
r 

a
ff

ix
e
  
z I

 =
 z 

+
 z

'
2

 

• 
le

 b
a
ry

ce
n
tr

e
 G

 d
e
 (

M
 ;
 α

) 
e
t 
(M

' ;
 β

) 
a
 p

o
u
r 

a
ff

ix
e
 z

G
 =

 α
z 

+
 β

z'
α

 +
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α
 +
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 #
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) 
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  M
od

ul
e 

et
 c

on
ju
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é 

d'
un

 n
om

br
e 

co
m

pl
ex

e 

 O
n
 a

p
p
e
lle

 m
o
d
u
le

 d
u
 n

o
m

b
re

 c
o
m

p
le

xe
  
z 

=
 a

 +
 b

i ,
  
a 

∈
 IR

 ,
 b

 ∈
 IR

, 

le
 r

é
e
l p

o
si

tif
  
 |z

| =
 

a2
 +

 b
2 

 .
 

|z
| =

 0
  
 ⇔

  
 z

 =
 0

  
  
  
  
 

; 
  
  
  
 

|-
 z

| 
=

 |
z|

 
; 
  
  
  

|z
 +

 z
'|

 £
 |

z|
 +

 |
z'

| 

|z
z'

| =
 |z

|.|
z'

|  
  
  
  
  
  
  
 

; 
1 z

 =
 

1 |z
|  

 
; 

z z'
 =

 |z
|

|z
'|

 

O
n
 a

p
p
e
lle

 c
o
n
ju

g
u
é
 d

u
 n

o
m

b
re

 c
o
m

p
le

xe
  
z 

=
 a

 +
 b

i ,
  
a 

∈
 IR

 ,
 b

 ∈
 IR

, 
le

 n
o
m

b
re

 c
o
m

p
le

xe
  
  

 z
 =

 a
 -

 b
i .

  

• 
 z

 =
 z

  
  

 
; 
  
  

|  z
 | 

=
 |

z|
  

; 
S

i  
z 

#
 0

  
  
  
1 z =

 
 z

 |z
|2

  

• 
z.

 z
 =

 |
z|

2  
  
  
(d

o
n
c 

 z
. z

  
 e

st
 u

n
 r

é
e
l p

o
si

tif
) 

• 
z 

+
 z

'
 =

  z
 +

  z'
  
  

; 
  
 

z 
-

 z
'

 =
  z

 -
  z'

  
 ;
  
 

zz
'

 =
  z

. z'
  
 

• 
S

i z
' #

 0
  




1 z'
 =

 
1 z'

  
 ;
  
 




z z'
 =

 
 z z'

  

• 
R

e
(z

) 
=

 z 
+

  z
2

  
  
; 
  
 I
m

(z
) 

=
 z 

-
  z

2
i

 

• 
z 

e
st

 r
é
e
l  

 ⇔
  
 z

 =
  z

  
  
 

; 
  
  
 

z 
e
st

 im
a
g
in

a
ir
e
 p

u
r 

  
⇔

  
 z

 =
 -

  z
  

 S
i M

 a
 p

o
u
r 

a
ff

ix
e
  
z 

e
t 
si

 M
' a

 p
o
u
r 

a
ff

ix
e
  
z'

  a
lo

rs
  
 O

M
 =

 |
z|

  
e
t 
  
M

M
' =

 |
z'

 -
 z

| 
 

S
i 

→ V
 a

 p
o
u
r 

a
ff

ix
e
 z

 ,
 a

lo
rs

  
||

→ V
|| =

 |
z|

. 
 Fo

rm
e 

tr
ig

on
om

ét
riq

ue
 d

'u
n 

no
m

br
e 

co
m

pl
ex

e 
no

n 
nu

l 

T
o
u
t 

n
o
m

b
re

 c
o
m

p
le

xe
 n

o
n
 n

u
l 

z 
p
e
u
t 

ê
tr

e
 

é
cr

it 
so

u
s 

la
 f

o
rm

e
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z 
=

 r
(c

os
 θ

 +
 i 

si
n 

θ)
 ,
 a

ve
c 

 θ
 ∈

 IR
  
e
t 
 r

 ∈
 IR

* +
 

C
'e

st
 la

 f
o
rm

e
 t
ri
g
o
n
o
m

é
tr

iq
u
e
 d

e
 z

. 
r 

 e
st

 le
 m

o
d
u
le

 d
e
 z

, 
  
 r

 =
 |

z|
 

θ 
e
st

 u
n
 a

rg
u
m

e
n
t 
d
e
 z

. 
 

 S
i  

z 
=

 r
(c

os
 θ

 +
 i 

si
n 

θ)
  
a
lo

rs
 

 
• 

 z
 =

 r
(c

os
(-

θ)
 +

 i 
si

n(
-

θ)
) 

e
t 
 •

 
-

 z
 =

  r
(c

os
(θ

 +
 π

) 
+

 i 
si

n(
θ 

+
 π
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θ 

 

M
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n 

θ 



 

h
tt

p
:/

/x
m

a
th

s.
fr

e
e
.f

r/
 

T
S

 -
 F

ic
h
e
 d

e
 c

o
u
rs

 :
 N

o
m

b
re

s 
co

m
p
le

xe
s 

3
 /

 4
 

 Ar
gu

m
en

ts
 d

'u
n 

no
m

br
e 

co
m

pl
ex

e 

 L
'a

rg
u
m

e
n
t 
d
'u

n
 n

o
m

b
re

 c
o
m

p
le

xe
 z

 n
'e

st
 p

a
s 

u
n
iq

u
e
, 
il 

e
st

 d
é
fin

i m
o
d
u
lo

 2
π.

 
S

i θ
 e

st
 u

n
 a

rg
u
m

e
n
t 
d
e
 z

, 
o
n
 n

o
te

ra
  
ar

g 
z 

=
 θ

 [
2

π]
  
 o

u
  
 a

rg
 z

 =
 θ

 +
 2

kπ
  
(k

 ∈
 Z
Z 
 )

 
O

n
 a

p
p
e
lle

 a
rg

u
m

e
n
t 
p
ri
n
ci

p
a
l d

e
 z

 l'
a
rg

u
m

e
n
t 
d
e
 z

 a
p
p
a
rt

e
n
a
n
t 
à
  
]-

π 
; 

π]
. 

 P
o
u
r 

z 
∈

 CI 
 *  e

t 
 z

' ∈
 CI 

 * , 
o
n
 a

  
  
  
  
 z

 =
 z

'  
  

⇔
  
  

  |z
| 

=
 |

z'
|

ar
g 

z 
=

 a
rg

 z
'  

 [
2π

] 

 S
o
ie

n
t 


→ V

  
e
t 


→ V
 '

  
d
e
u
x 

ve
ct

e
u
rs

 n
o
n
 n

u
ls

 d
'a

ff
ix

e
s 

re
sp

e
ct

iv
e
s 

 z
  
e
t 
 z

'  
 

O
n
 a

 a
lo

rs
  

( 
→ u

;
→ V

) 
=

 a
rg

 z
  
 [

2π
] 

   
   

   
   

   
( 

 → u
 é

ta
n
t 
le

 v
e
ct

e
u
r 

d
'a

ff
ix

e
 1

 )
 

 
 

 
 

(
→ V

;  


→ V
 '

) 
=

 a
rg

 z
' -

 a
rg

 z
  
 [

2π
] 

 z 
e
t 
z'

 é
ta

n
t 
d
e
u
x 

n
o
m

b
re

s 
co

m
p
le

xe
s 

n
o
n
 n

u
ls

 o
n
 a

 :
 

• 
ar

g(
zz

')
 =

 a
rg

 z
 +

 a
rg

 z
'  

 [
2π

] 
; 

ar
g 




1 z
 =

 -
 a

rg
 z

  
 [

2π
] 

• 
ar

g 



z z'

 =
 a

rg
 z

 -
 a

rg
 z

'  
 [

2π
] 

; 
ar

g 
(z

n )
 =

 n
 a

rg
 z

  
 [

2π
] 

• 
ar

g 
( z

) 
=

 -
 a

rg
 z

  
 [

2π
] 

 
; 

ar
g 

(-
 z
) 

=
 a

rg
 z

 +
 π

  
 [

2π
] 

  N
ot

at
io

n 
ex

po
ne

nt
ie

lle
 

 O
n
 n

o
te

  
  
co

s θ
 +

 i 
si

n 
θ 

=
 e

 iθ
  
  
  
  
 e

t 
  
  
  
  
r(

co
s θ

 +
 i 

si
n 

θ)
 =

 r
 e iθ

 

 e iθ
.e

 iθ
'  =

 e
 i(

θ+
θ'

)   
   

   
   

;  
   

   
  

1 e iθ
 =

  e iθ
 =

 e
 -

iθ
   

   
   

 ; 
   

     
 e iθ e iθ

' =
 e

 i(
θ-

θ'
)  
  
  

(e
 iθ

)n  =
 e

 in
θ  
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  U
til

is
at

io
n 

en
 G

éo
m

ét
rie

 

 L
a
 n

o
tio

n
 d

e
 d

is
ta

n
ce

 c
o
rr

e
sp

o
n
d
 a

u
 m

o
d
u
le

. 
L
a
 n

o
tio

n
 d

'a
n
g
le

 à
 l'

a
rg

u
m

e
n
t.
 

 A
, 
B

 e
t 
C

 é
ta

n
t 
tr

o
is

 p
o
in

ts
 d

is
tin

ct
s 

d
'a

ff
ix

e
s 

 z
A
, 
z B

  
e
t 
z C

 d
a
n
s 

 (
O

;→ u
,→ v

) 
, 
a
lo

rs
 :
 

• 
le

 v
e
ct

e
u
r 


→

A
B

 a
 p

o
u
r 

a
ff

ix
e
  

z B
 -

 z
A

 , 
e
t 
o
n
 a

  
 A

B
 =

 |
z B

 -
 z

A
| 

• 
l'a

n
g
le

 (
→ u

 ,
 

→
A

B
) 

a
 p

o
u
r 

m
e
su

re
  
ar

g(
z B

 -
 z

A
) 

 [
2π

] 

• 
l'a

n
g
le

 (
→

A
B

,
→

A
C

) a
 p

o
u
r 

m
e
su

re
  a

rg
(z

C
 -

 z
A
) -

 a
rg

(z
B

 -
 z

A
) =

 a
rg




z C
 -

 z
A

z B
 -

 z
A

  
[2

π]
 

• 


→
A

B
 e

t 


→
A

C
 s

o
n
t 
co

lin
é
a
ir
e
s 

  
  

⇔
  
  


→

A
C

 =
 α


→

A
B

 ,
  

α
 ∈

 IR
*  

 

  
  

 
  
  
  

⇔
  
  
  
 z C

 -
 z

A

z B
 -

 z
A

 ∈
 IR

*  
⇔

 
ar

g 



z C

 -
 z

A

z B
 -

 z
A

 =
 0

  
 [

π]
 

• 


→
A

B
 e

t 


→
A

C
 s

o
n
t 
o
rt

h
o
g
o
n
a
u
x 

⇔
  


→

A
B

.
→

A
C

 =
 0

 

 
 

 
⇔

  
  
z C

 -
 z

A

z B
 -

 z
A

 e
st

 im
a
g
in

a
ir
e
 p

u
r 

n
o
n
 n

u
l 

  
  

⇔
  

ar
g 




z C
 -

 z
A

z B
 -

 z
A

 =
 π 2

  
 [

π]
 

 L
'a

p
p
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a
tio

n
 q

u
i 

a
u
 p

o
in

t 
M

 d
'a

ff
ix

e
 z

 a
ss

o
ci

e
 l

e
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o
in
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M

' 
d
'a

ff
ix

e
  

 z
' 

=
 z

 +
 a

  
  

o
ù
 a

 e
st

 u
n
 n

o
m

b
re

 c
o
m

p
le

xe
 f
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é
, 
e
st

 la
 t
ra

n
sl

a
tio

n
 d

e
 v

e
ct

e
u
r 

→ u
 d

'a
ff

ix
e
 a

. 
 L
'a

p
p
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a
tio

n
 q

u
i a

u
 p

o
in

t 
M

 d
'a

ff
ix

e
 z

 a
ss

o
ci

e
 le

 p
o
in

t 
M

' d
'a

ff
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e
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 a

ve
c 
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 -
 ω

 =
 e

 iα
 (z

 -
 ω

) 
  
o
ù
 α

 e
st

 u
n
 r

é
e
l f

ix
é
  
e
t 
 ω

 u
n
 c

o
m

p
le

xe
 f

ix
é
 

e
st

 la
 r

o
ta

tio
n
 d

e
 c

e
n
tr

e
 Ω

 d
'a

ff
ix

e
 ω

 e
t 
d
'a

n
g
le
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 L
'a

p
p
lic

a
tio

n
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u
i a

u
 p

o
in

t 
M

 d
'a

ff
ix

e
 z

 a
ss

o
ci

e
 le

 p
o
in

t 
M

' d
'a

ff
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e
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 a
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 -
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o
ù
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n
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é
e
l n

o
n
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u
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é
  
e
t 
 ω
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n
 c

o
m

p
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 f
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é
 

e
st

 l'
h
o
m

o
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é
tie

 d
e
 c

e
n
tr

e
 Ω

 d
'a

ff
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e
 ω

 e
t 
d
e
 r

a
p
p
o
rt
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 L
e
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e
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le
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e
 c

e
n
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e
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 d
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e
 ω

 e
t 

d
e
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a
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e
n
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m
b
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 d
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n
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