
 



 

𝑢(𝑡) = 𝛼0 + 𝛼1𝑡 + 𝛼2𝑡2 + … + 𝛼𝑛𝑡𝑛        𝑝𝑜𝑢𝑟 𝑡 ≥ 0

 𝑢(𝑡) = 𝛼0       𝑝𝑜𝑢𝑟  𝑡 ≥ 0 𝛼0.

 𝑢(𝑡) = 𝛼1𝑡     𝑝𝑜𝑢𝑟  𝑡 ≥ 0 𝛼1.

 𝑢(𝑡) = 𝛼2𝑡2   𝑝𝑜𝑢𝑟  𝑡 ≥ 0

                                                 
1  



 

∀ ≥ 0

𝑠(𝑡) = ∫ ℎ(𝜏)  d𝜏



 

 

𝐷% =
𝑆𝑚𝑎𝑥−𝑆𝑓𝑖𝑛

𝑆𝑓𝑖𝑛
×  100

 

 

 

|𝑠(𝑡) − 𝑠𝑓𝑖𝑛| ≤ 𝑥% × 𝑠𝑓𝑖𝑛

𝐻(𝑝) =
𝐾

(𝑝−𝑝1)(𝑝−𝑝2)(𝑝−𝑝2)

{
𝑝2

𝑝2

𝐻(𝑝) =
𝐴

(𝑝−𝑝1)
+

𝐵𝑝+𝐶

(𝑝−𝑝2)(𝑝−𝑝2)

𝑆(𝑝) =
𝐴

𝑝(𝑝−𝑝1)
+

𝐵𝑝+𝐶

𝑝(𝑝−𝑝2)(𝑝−𝑝2)
= 𝑆1(𝑝) + 𝑆2(𝑝)

𝑠(𝑡) = 𝑠1(𝑡) + 𝑠2(𝑡)

∑ 𝑆𝑖(𝑝)𝑛
𝑖=1 𝑆𝑖(𝑝)



 

𝐻(𝑝) =
𝐾

1+𝜏𝑃

𝜏

𝑏1
d𝑠(𝑡)

d𝑡
+ 𝑏0𝑠(𝑡) = 𝑎0𝑒(𝑡) ⟺   𝜏

d𝑠(𝑡)

d𝑡
+ 𝑠(𝑡) = 𝐾𝑒(𝑡)

𝜏 =
𝑏1

𝑏0

𝐾 =
𝑎0

𝑏0

𝑉𝐸 = 𝑅𝑖 + 𝑉𝑆  𝑉𝑆 =
1

𝐶
∫ 𝑖(𝑡)      ⟹          

𝑑𝑉𝑆

𝑑𝑡
=

1

𝐶
𝑖(𝑡)

𝑖 = 𝐶
d𝑉𝑆

d𝑡
 

𝑉𝐸 = 𝑅𝐶
d𝑉𝑆

d𝑡
+  𝑉𝑆 

𝜏
d𝑠(𝑡)

d𝑡
+ 𝑠(𝑡) = 𝐾𝑒(𝑡)

𝜏(𝑝𝑆(𝑝) − 𝑠(𝑜)) + 𝑆(𝑝) = 𝐾𝐸(𝑝)

𝑆(𝑝) =
𝐾

1 + 𝜏𝑝
𝐸(𝑝) +

𝜏

1 + 𝜏𝑝
𝑠(0)

𝐻(𝑝) =
𝑆(𝑝)

𝐸(𝑝)
=  

𝐾

1+𝜏𝑝

e(t)=VE s(t)=VS 



 

𝑒(𝑡) = 𝛿(𝑡)

𝐿[𝛿(𝑡)] = 1

𝐸(𝑝) = 1

𝑆(𝑝) = 𝐹(𝑝) =
𝐾

1+𝜏𝑝

𝑠(𝑡) =
𝐾

𝜏
𝑒−

𝑡

𝜏

𝑡 = 𝜏

∀ ≥ 0

𝐸(𝑝) =
1

𝑝

𝑆(𝑝) = 𝐹(𝑝).
1

𝑝
=

𝐾

𝑝(1+𝜏𝑝)
= 𝐾(

𝐴

𝑝
+

𝐵

1+𝜏𝑝
)

𝜏

𝑆(𝑝) = 𝐾(
1

𝑝
+

−𝜏

1+𝜏𝑝
)  𝐾(

1

𝑝
−

1
1

𝜏
+𝑝

)

𝑠(𝑡) = 𝐾(1 − 𝑒−
𝑡

𝜏)

𝐾

𝜏
 

𝜏 

lim
𝑡→0

 𝑠(𝑡) =
𝐾

𝜏
 

lim
𝑡→∞

 𝑠(𝑡) = 0 

𝑦 = 𝑓′(𝑥0)(𝑥 − 𝑥0) + 𝑓(𝑥0)



 

𝜏

𝑠(𝑡𝑟) = 𝐾 (1 − 𝑒−
𝑡𝑟
𝜏 ) = 0.95𝐾

(1 − 𝑒−
𝑡𝑟
𝜏 ) = 0.95

𝑒−
𝑡𝑟
𝜏 = 0.05 

𝑡𝑟 =  −𝜏 ln 0.05  ≈ 3𝜏

𝑠(𝜏) = 𝐾(1 − 𝑒−1) ≈ 0.63𝐾

   ∀ ≥ 0

𝐸(𝑝) =
1

𝑝2 𝑆(𝑝) = 𝐹(𝑝)𝐸(𝑝) = 𝐹(𝑝).
1

𝑝2 =
𝐾

𝑝2(1+𝜏𝑝)

𝑇𝐿[
1

𝑝2(𝑝+𝑎)
] =

1

𝑎2 [𝑎𝑡 − 1 + 𝑒−𝑎𝑡]

𝑠(𝑡) = 𝑇𝐿[𝑆(𝑝)] = 𝐾 (𝑡 − 𝜏 + 𝜏𝑒−
𝑡

𝜏)

3𝜏 𝜏 

𝜏 

𝑦 = 𝐾(𝑡 − 𝜏) 

Droite d’équation 



 

1

𝜔𝑛
2

d2𝑠

d𝑡2
+

2𝜉

𝜔𝑛

d𝑠

d𝑡
+ 𝑠(𝑡) = 𝐾𝑒(𝑡)

𝜔𝑛 𝜉

𝜔𝑛

𝜉

s  s′

𝑝2

𝜔𝑛
2 𝑆(𝑝) +

2𝜉𝑝

𝜔𝑛
𝑆(𝑝) + 𝑆(𝑝) = 𝐾𝐸(𝑝)

𝐹(𝑝) =
𝑆(𝑝)

𝐸(𝑝)
=

𝐾

𝑝2

𝜔𝑛
2 +

2𝜉𝑝

𝜔𝑛
+1

𝐸(𝑝) =
1

𝑝

𝑆(𝑝) =
𝐹(𝑝)

𝑝
=

𝐾

𝑝(
𝑝2

𝜔𝑛
2 +

2𝜉𝑝

𝜔𝑛
+1)

=
𝐾𝜔𝑛

2

𝑝(𝑝2+2𝜉𝜔𝑛𝑝+𝜔𝑛
2 )

Δ = 𝑏2 − 4𝑎𝑐 =
4𝜉2

𝜔𝑛
2 −

4

𝜔𝑛
2

4

𝜔𝑛
2 (𝜉2 − 1)

Δ > 0 ⟺  𝜉 > 1 𝐻(𝑝) =
𝐾𝜔𝑛

2

(𝑝−𝑝1)(𝑝−𝑝2)

𝑝1,2 = 𝜔𝑛(𝜉 ± √𝜉2 − 1)

⟹ 𝑆(𝑝) =
𝐾𝜔𝑛

2

𝑝(𝑝−𝑝1)(𝑝−𝑝2)
=   𝐾𝜔𝑛

2 [ 
𝐴

𝑝
+

𝐵

𝑝−𝑝1
+

𝐶

𝑝−𝑝2
]

𝐴 =
1

𝑝1𝑝2
 𝐵 =

1

𝑝1(𝑝1−𝑝2)
;   𝐶 =

1

𝑝2(𝑝2−𝑝1)

𝑠(𝑡) =  
𝐾𝜔𝑛

2

𝑝1𝑝2
 [ 1 +

𝑝2

𝑝1−𝑝2
𝑒𝑝1𝑡 +

𝑝1

𝑝2−𝑝1
𝑒𝑝2𝑡]

𝑠(𝑡) = 𝐾[1 −
𝜉+√𝜉2−1

2√𝜉2−1
 𝑒−𝜔𝑛(𝜉−√𝜉2−1)𝑡 −

(𝜉+√𝜉2−1)

2√𝜉2−1
𝑒−𝜔𝑛(𝜉+√𝜉2−1)𝑡]



 

Δ = 0 ⟺  𝜉 = 1 𝑝1 = 𝑝2 =
−𝑏

2𝑎
 

𝜉

𝜔𝑛

𝑠(𝑡) = 𝐾𝑢(𝑡) − 𝑘(1 + 𝜔𝑛𝑡)𝑒−𝜔𝑛𝑡

Δ ⟺  ξ 

𝑝1,2 = 𝜔𝑛(𝜉 ± 𝑗√1 − 𝜉2)

𝑠(𝑡) = 𝐾𝑢(𝑡) − 𝐾𝑒−𝜉𝜔𝑛𝑡 [cos 𝜔𝑛 √1 − 𝜉2𝑡 +
𝜉

√1−𝜉2
sin 𝜔𝑛√1 − 𝜉2  𝑡

tpic 



 

𝜔𝑝 = 𝜔𝑛√1 − 𝜉2

𝜔𝑛

𝑇𝑝 =
2𝜋

𝜔𝑝
=

2𝜋

𝜔𝑛√1 − 𝜉2

 𝑡𝑝𝑖𝑐 =
𝜋

𝜔𝑛√1−𝜉2

𝑆(𝑝)

𝐸(𝑝)
=

4

𝑝2+2

 𝜉 𝜔𝑛

 {
𝑢(𝑡) = 0   𝑠𝑖 𝑡 < 0

𝑢(𝑡) = 𝐸0 𝑠𝑖 𝑡 ≥ 0

𝜉

𝜔𝑛 = √2

𝐾 = 2

𝑆(𝑝) =
𝐸0

𝑝

4

𝑝2+2

𝜔𝑛
2

𝑝(𝑝2+𝜔𝑛
2 )

] = 1 − cos (𝜔𝑛𝑡) 

𝑠(𝑡) = 2𝐸0(1 − 𝑐𝑜𝑠√2 𝑡)


