
Généralités

    

€ 

ω =
2π
T

= 2πF   (F fréquence fondamentale)

    

€ 

v(t) = V0 + Ancosnωt + Bnsinnωt( )
n=1

∞

∑

    

€ 

v(t) = V0 + Vn sinnωt
n=1

∞

∑  si v(t) impaire

v(t) = V0 + Vn cosnωt
n=1

∞

∑  si v( t ) paire

    

€ 

An =  
2

T
v(t)cos(nωt ) dt

(T )∫   (partie réelle)

    

€ 

Bn =  
2

T
v( t )sin(nωt) dt

(T )∫     (partie imaginaire)

    

€ 

V0 = < v > =  
1

T
v( t ) dt

(T )∫ =
A0

2
 

 si n impair, on pose : n = 2k + 1

    

€ 

sin (2k +1) ωt +
π
2

 

 
 

 

 
 

 

 
 

 

 
 = (−1)k cos(2k +1)ωt( )

cos(2k + 1) ωt −
π
2

 

 
 

 

 
 

 

 
 

 

 
 = (−1)k sin (2k + 1)ωt( )

sin nωt + nπ( ) = (−1)nsin nωt( )

Séries de Fourier

Carré :  

T 

+1

–1     

€ 

v(t) = V2k+1
k=0

∞

∑ sin (2k + 1)ωt( )

V2k +1 =
4

π
1

2k +1

 

T 

+1

–1
    

€ 

v(t) = (−1)k V2k +1 cos(2k +1)( )ωt
k=0

∞

∑
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Triangle :

+1

–1

T 

    

€ 

v(t) = V2k+1cos(2k +1)ωt( )
k=0

∞

∑

V2k +1 = 8

π2

1

(2k + 1)2

+1

–1

T 

     

€ 

v(t) = (−1)k V2k +1 sin (2k + 1)ωt( )
k=0

∞

∑
  

Rampe :

+1

–1

T 

    

€ 

v(t) = − Vn sin(nωt)
n=1

∞

∑

Vn =
2

π
1

n

+1

–1

T 

    

€ 

v(t) = − (−1)nVn sin(nωt)
n=1

∞

∑
 

Créneaux (rapport cyclique α ) :  
  

€ 

α =
τ
T

T 

+1

–1

τ 

αT/2

    

€ 

v(t) = V0 + Vn cos nωt( )
n=1

∞

∑  

V0 = α  ; Vn = 2α
sin πnα( )

πnα
Commande décalée :

T 

+1

–1

β π−β 2ππ

    

€ 

v(t) = V2k+1.sin(2k +1)ωt
k=0

∞

∑

V2k +1 =
4

π
cos(2k + 1)β

2k + 1

Marches d’escaliers (marches de hauteurs égales) :

2π

T 

+1

π

β1
β2

β3

    

€ 

v(t) = V2k+1.sin(2k +1)ωt
k=0

∞

∑

V2k +1 = 4

π
1

2k +1

1

imax

cos(2k +1)βi
i=1

i max

∑
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MLI unipolaire :

T 

+1

2π
β1
β2

β3 π

    

€ 

v(t) = V2k+1.sin(2k +1)ωt
k=0

∞

∑

V2k +1 = 4

π
1

2k +1
(−1)i −1 cos(2k +1)βi

i=1

imax

∑

MLI bipolaire :

T 

+1

2π
β1

β2
β3 π

    

€ 

v(t) = V2k+1.sin(2k +1)ωt
k=0

∞

∑

V2k +1 = 4

π
1

2k +1
−1+ 2 (−1)i −1 cos(2k +1)βi

i=1

imax

∑
 

 
 
 

 

 
 
 

Monophasé redressé double alternance : 
    

€ 

v(t) = sinω0t = sin
2π
T0

t    To = 2T

T0 

+1

–1

2ππ

T 

    

€ 

v(t) = V0 − Vncos2nω0t
n=1

∞

∑

V0 =
2

π
 ; Vn =

4

π
1

4n2 −1

Monophasé redressé simple alternance :  To = T 

T 

+1

–1

2ππ

    

€ 

v(t) = V0 +
1

2
sinω0t − Vn cos2nω0t

n=1

∞

∑

V0 =
1

π
 ; Vn =

2

π
1

4n2 −1

Polyphasé redressé de pulsation p : 
    

€ 

v(t) = cosω0t = cos
2π
T0

t   ,  −
π
p

< ω0t < +
π
p

  To = pT

T0 

+1

–1

2ππ−π/p +π/p

2π/p T 

    

€ 

v(t) = V0 − (−1)nVn cospnω0t
n=1

∞

∑

V0 =
p

π
.sin

π
p

 

 
 

 

 
  ;  Vn = V0.

2

p2n2 −1

Polyphasé redressé commandé de pulsation p (pont complet en conduction continue) :  To = pT

T0 

+1

–1

2ππ−π/p +π/p

θ

    

€ 

v(t) = V0 − (−1)nVn cospnω0t
n=1

∞

∑

V0 =
p

π
sin

π
p

 

 
 

 

 
 cosθ  ; 0< θ < π

Vn = p

π
sin

π
p

 

 
 

 

 
 

2

p2n2 −1
cos2 θ+ p2n2sin2 θ
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