
 



 



 







ௗ௬

ௗ௫
=  

௬మି௬భ

௫మି௫భ

𝑓(𝑥௜, 𝑡௜) (𝑥௜, 𝑡௜)

(𝑥௜ାଵ, 𝑡௜ାଵ)

𝑓(𝑥௜, 𝑡௜) =  
௫೔శభି௫೔

௧೔శభି௧೔

(𝑡௜ାଵ − 𝑡௜)

(𝑡௜ାଵ − 𝑡௜)

𝑡௜ାଵ − 𝑡௜ = 𝑑𝑡 → 𝑑𝑡 + 𝑡௜ =  𝑡௜ାଵ



𝑓(𝑥௜ , 𝑡௜) ∗ 𝑑𝑡 =  𝑥௜ାଵ − 𝑥௜

𝑥௜

𝑓(𝑥௜ , 𝑡௜) ∗ 𝑑𝑡 + 𝑥௜ =  𝑥௜ାଵ

(𝑥଴, 𝑡଴)

𝑑𝑡

ௗ௬

ௗ௧
= 𝑟𝑦

𝑦
ௗ௬

ௗ௧
𝑟

ௗ௬

ௗ௧
= 𝑟𝑦 − 𝑘𝑦

𝑘

𝑟 𝐾

𝜃



𝑓(𝑦) =  
ௗ௬

ௗ௧
= 𝑟𝑦(1 −

௬

௄ 
)(

௬

ఏ 
− 1)

𝜃

𝜃

𝑓(𝑦)

𝑓(𝑦)

𝑓(𝑦)



𝜃

𝜃

𝜃

𝜃

𝜃

𝜃



𝜃 𝜃

𝜃

𝜃

𝜃

 



 



 
o  𝑃௣்௘௧

 

- 

o 
𝐼்௘௧ோ[𝑇𝑒𝑡𝑅]

± 
o 

- 
o  𝐷஼[𝐶]

 

- 
o 

 𝑀஼మ
[𝐶]

 
o  𝑃௉௘

- 

o 
 𝐼஼మ

[𝐶ଶ]

- 
o 

 𝑇஼௢௫ర
[𝐶𝑜𝑥ସ]

- 



o 
 𝐼஼௢௫ర

[𝐶𝑜𝑥ସ]

 
o  𝑃௣஻஺஽

± 
o 

- 
o 

𝐷஼௢௫[𝐶𝑜𝑥]

 
o  𝑃௣஻஺஽

 

o 
𝐼஺௥௔[𝐴𝑟𝑎𝑏𝑖𝑛𝑜𝑠𝑒]

± 
o 

- 
o 

𝐷்௘௧ோ[𝑇𝑒𝑡𝑅]

𝑓(𝐶)  =  
𝑑[𝐶]

𝑑𝑡
= 𝑃௣்௘௧ − 𝐼்௘௧ோ[𝑇𝑒𝑡𝑅] − 𝐷஼[𝐶] − 𝑀஼మ

[C] 

𝑓(𝐶𝑜𝑥) =  
𝑑[𝐶𝑜𝑥]

𝑑𝑡
= 𝑃𝑃𝑒 + 𝑃𝑝𝐵𝐴𝐷 − 𝐷𝐶𝑜𝑥[𝐶𝑜𝑥] − 𝐼𝐶2

[𝐶2] − 𝑇𝐶𝑜𝑥4
[Cox] − 𝐼𝐶𝑜𝑥[𝐶𝑜𝑥4]

𝑓(𝑇𝑒𝑡𝑅) =  
𝑑[𝑇𝑒𝑡𝑅]

𝑑𝑡
= 𝑃௣஻஺஽ + 𝐼஺௥௔[𝐴𝑟𝑎𝑏𝑖𝑛𝑜𝑠𝑒] − 𝐷்௘௧ோ[𝑇𝑒𝑡𝑅]



𝑓(𝑥) 𝑓(𝑥, 𝜏) 𝑓(𝑥)

𝑥



 



 

 
o 
o 
o 
o 
o 
o 

o 
 

o 
 

 
 

 
o 

o 
o 

 
o 

 



𝑃௣்௘௧ = 10 𝐼்௘௧ோ = 1 𝐷஼ = 0.2 𝑀஼మ
= 2

𝑃௉௘ = 4 𝑃௣஻஺஽ = 3 𝐷஼௢௫ = 0.2 𝐼஼మ
= 1.5

𝑇஼௢௫ర
= 1 𝐼஼௢௫ = 2 𝐼஺௥௔ = 6 𝐷்௘௧ோ = 0.2

[𝐴𝑟𝑎] = 0

𝑃௣்௘௧



𝐼்௘௧ோ

𝐷஼



𝑀஼మ

𝑃௉௘



𝑃௣஻஺஽

𝐷஼௢௫



𝐼஼మ

𝑇஼௢௫ర



𝐼஼௢௫

𝐼஺௥௔



𝐷்௘௧ோ

[𝐴𝑟𝑎]



𝑃௣்௘௧ = 10 𝐼்௘௧ோ = 1 𝐷஼ = 1 𝑀஼మ
= 2

𝑃௉௘ = 4 𝑃௣஻஺஽ = 3 𝐷஼௢௫ = 1 𝐼஼మ
= 1

𝑇஼௢௫ర
= 1 𝐼஼௢௫ = 2 𝐼஺௥௔ = 6 𝐷்௘௧ோ = 1

[𝐴𝑟𝑎] = 0
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