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라플라스역변환 – partial fraction

• Partial fraction
• Given 𝐹 𝑠 = 𝑏1𝑠𝑚+𝑏2𝑠𝑚−1+⋯+𝑏𝑚+1

𝑠𝑛+𝑎1𝑠𝑛−1+⋯+𝑎𝑛
= 𝐾 ς𝑖=1

𝑚 𝑠−𝑧𝑖
σ𝑖=1

𝑛 (𝑠−𝑝𝑖)
• 𝑎1, … , 𝑎𝑛, 𝑏1, … , 𝑏𝑚+1 ∈ ℝ, 𝑧1, … 𝑧𝑚, 𝑝1, … , 𝑝𝑛 ∈ ℤ

• 1
𝑠−𝑝1

+ 1
𝑠−𝑝2

+ ⋯ 의방식으로어떻게정리할것인가?
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라플라스역변환 – partial fraction

• Partial fraction
• 𝐻 𝑠 = 𝑠+1 𝑠+2

(𝑠+3)(𝑠+4)
, 𝑢 𝑡 = 1(𝑡), 𝑦 𝑡 =?

• 𝐻 𝑠 = 1
𝑠+2 2
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라플라스역변환 – partial fraction

• Partial fraction
• 𝐻 𝑠 = 2𝑠2+𝑠+1

𝑠3−1
, 𝑢 𝑡 = 𝛿(𝑡), 𝑦 𝑡 =?

• 𝐻 𝑠 = tan−1 1
𝑠
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라플라스역변환 – partial fraction

• Partial fraction
• 𝐻 𝑠 = 𝑠+1 𝑠+2

(𝑠+3)(𝑠+4)
, 𝑢 𝑡 = 1(𝑡), 𝑦 𝑡 =?

• MATLAB -> [coeff,pole,k]=residue(poly([-1,-2]),poly([0,-3,-4]));

• 𝐻 𝑠 = 2𝑠2+𝑠+1
𝑠3−1

, 𝑢 𝑡 = 𝛿(𝑡), 𝑦 𝑡 =?
• MATLAB -> [coeff,pole,k]=residue([2 1 1],[1 0 0 -1]);



라플라스역변환 – partial fraction

• Partial fraction
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Final value Theorem

lim
𝑡→∞

𝑦(𝑡) = lim
𝑠→0

 𝑠𝑌(𝑠)
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Final value Theorem

• FVT의의의
• ‘최종적으로’ 도달하는값을획득

•안정성분석

lim
𝑡→∞

𝑦(𝑡) = lim
𝑠→0

 𝑠𝑌(𝑠)



Pole의위치

•Pole?

•𝐻 𝑠 = 1
𝑠+1/𝜏

ℎ 𝑡 = 𝑒−𝑡
𝜏1(𝑡)
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Pole과안정성

•Pole?

•𝐻 𝑠 = 1
𝑠+1/𝜏

ℎ 𝑡 = 𝑒−𝑡
𝜏1(𝑡)
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2차시스템의라플라스변환

•시스템의전달함수가두개의켤레복소근을가지면

• H 𝑠 = 𝜔𝑛
2

𝑠2+2𝜁𝜔𝑛𝑠+𝜔𝑛
2 ℎ 𝑡 = 𝜔𝑛

1−𝜁2 𝑒−𝜎𝑡 sin 𝜔𝑑𝑡 1 𝑡

• 𝜎 = 𝜁𝜔𝑛, 𝜔𝑑 = 𝜔𝑛 1 − 𝜁2
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2차시스템의라플라스변환
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