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Agenda

• Inverse Transforms

• Poles and Zeros of F(s)

• Initial and Final Value Theorems
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Inverse Transforms

𝐹 𝑠 =
𝑁 𝑠

𝐷 𝑠
=

𝑎𝑛𝑠
𝑛 + 𝑎𝑛−1𝑠

𝑛−1 +⋯+ 𝑎1𝑠 + 𝑎0
𝑏𝑚𝑠

𝑚 + 𝑏𝑚−1𝑠
𝑚−1 +⋯+ 𝑏1𝑠 + 𝑏0

𝑚 > 𝑛 ⟹ 𝑝𝑟𝑜𝑝𝑒𝑟 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑚 ≤ 𝑛 ⟹ 𝑖𝑚𝑝𝑟𝑜𝑝𝑒𝑟 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛
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Poles and Zeros of F(s)

𝐹 𝑠 =
𝐾 𝑠 + 𝑧1 𝑠 + 𝑧2 … 𝑠 + 𝑧𝑛
𝑠 + 𝑝1 𝑠 + 𝑝2 … 𝑠 + 𝑝𝑚

𝐾 is the constant Τ𝑎𝑛 𝑏𝑚.

−𝑧1, −𝑧2, −𝑧3, … are the zeros of 𝐹 𝑠 .

−𝑝1, −𝑝2, −𝑝3, … are the poles of 𝐹 𝑠 .
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Initial and Final Value Theorems

Initial value theorem:

lim
𝑡⟶0

𝑓 𝑡 = lim
𝑠⟶∞

𝑠𝐹 𝑠

Final value theorem:

lim
𝑡⟶∞

𝑓 𝑡 = lim
𝑠⟶0

𝑠𝐹 𝑠
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