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−𝐵 𝐴⁄ 𝑧 −𝐵𝜔̇𝑌0

𝑓(𝑥) = 𝑥𝑒𝑥

𝑊 𝑊

𝑊(𝑥) −1 𝑒⁄ ≤ 𝑥

𝑊0  𝑊−1 𝑥 ≥ 0

𝑊0 −1 𝑒⁄ ≤ 𝑥 < 0
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𝐴
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−𝐵𝜔̇𝑌1 −𝐵𝜔̇𝑌0 𝑊0  

𝑊−1 𝑊0 ≥ −1 𝑊−1 < −1

−𝐵𝜔̇𝑌1 ≥ −1 −𝐵𝜔̇𝑌1 𝑊0 −𝐵𝜔̇𝑌0

𝑊−1

𝜔̇𝑌0 =

{
 
 

 
 
−
𝑊0(−

𝐵
𝐴)

𝐵
      𝑖𝑓 − 𝐵𝜔̇𝑌1 < −1

−
𝑊−1(−

𝐵
𝐴
)

𝐵
   𝑖𝑓 − 𝐵𝜔̇𝑌1 ≥ −1

 

 

𝑡1 𝜔̇𝑌1 𝑐1

𝑐

𝜔̇𝑌 𝑐 𝑐 =

0 𝑐

𝜔̇𝑌 = 𝜔̇𝑌 (𝑐)

𝑐 = 𝑐(𝑡)

𝑐 = 𝑐(𝑡)

𝑐 = 𝑐(𝑡)

𝑐

 

𝑐𝐹

𝑐𝐹(𝑍, 𝑎, 𝑡) =  
𝑌𝑐(𝑍, 𝑎, 𝑡) − 𝑌𝑐,𝑖𝑛𝑒𝑟𝑡 (𝑍)

𝑌𝑐,𝑠𝑡𝑒𝑎𝑑𝑦 (𝑍, 𝑎) − 𝑌𝑐,𝑖𝑛𝑒𝑟𝑡(𝑍)

𝑌𝑐,𝑖𝑛𝑒𝑟𝑡(𝑍) 𝑌𝑐,𝑠𝑡𝑒𝑎𝑑𝑦 (𝑍, 𝑎)



-- 25 

𝑐𝐹

𝑐𝐹

𝑐𝐹

𝑎

𝑍
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𝑐

𝑐

𝑌𝑐

𝑐

𝑐∗ = 5 ∗ 10−4 𝑡∗(𝑍)

𝑍 𝑐 ∗

𝜔̇𝑌 (𝑍, 𝑡) = {
(

𝑡

𝑡∗(𝑍)
)
𝛼

𝜔̇𝑌
𝐹𝑃𝐼(𝑍, 𝑐(𝑡))      𝑖𝑓 𝑡 < 𝑡∗(𝑍)

𝜔̇𝑌
𝐹𝑃𝐼(𝑍, 𝑐(𝑡))                        𝑖𝑓 𝑡 ≥ 𝑡∗(𝑍)

 

𝑡 𝛼

𝛼 = 0 𝛼 →∞

𝜔̇𝑌(𝑍, 𝑡) = {
0                                𝑖𝑓 𝑡 < 𝑡 ∗(𝑍)

𝜔̇𝑌
𝐹𝑃𝐼(𝑍, 𝑐(𝑡))      𝑖𝑓 𝑡 ≥ 𝑡 ∗(𝑍)
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𝑡∗(𝑍)
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∫
𝑑𝑡

𝜏(𝑍, 𝑇(𝑡), 𝑌𝑘(𝑡))

𝑡

0

≤ 1

 

𝜏

𝑇 𝑌𝑘

𝜏

𝑐∗

𝜏(𝑍, 𝑇(0),𝑌𝑘(0)) =  𝑡
∗(𝑍)

∫
𝑑𝑡

𝜏(𝑍, 𝑇(0),𝑌𝑘(0))

𝑡

0

≤ 1   →     
𝑡

𝑡 ∗(𝑍)
≤ 1

 

( 𝑡 𝑡∗(𝑍)⁄ )
𝛼

𝜔̇𝑌
𝐹𝑃𝐼(𝑍, 𝑐)

𝜔̇𝑌
𝐹𝑃𝐼

𝛼

𝛼

𝑐𝐹 = 0.05 𝑐𝐹 = 0.3
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𝑍 𝑌𝑐
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