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𝑑𝑆(𝑡)

𝑑𝑡
= −𝑏𝑆 𝑡 𝐼(𝑡)

𝑑𝐼(𝑡)

𝑑𝑡
= 𝑏𝑆 𝑡 𝐼 𝑡 − 𝑘𝐼(𝑡)

𝑑𝑅

𝑑𝑡
= 𝑘𝐼 𝑡
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𝑑𝑆

𝑑𝑡
≤ 0;

𝑑𝐼

𝑑𝑡
≥ 0;

𝑑𝑅

𝑑𝑡
≥ 0

𝑺𝟎 ≥
𝒌

𝒃
= 𝝆

𝑰 = −𝑺 +
𝒌

𝒃
𝒍𝒏𝑺 + 𝒄

𝑘

𝑏
𝝆

𝑰𝒎𝒂𝒙
𝒌

𝒃
+

𝒌

𝒃
𝒍𝒏

𝒌

𝒃
+ 𝑺𝟎 + 𝑰𝟎 −

𝒌

𝒃
𝒍𝒏𝑺𝟎
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𝑆0
𝑘

𝑏
= 𝝆

𝒅𝑰

𝒅𝒕
≤ 𝟎 ∀ 𝒕 ≥ 𝟎, 𝒍𝒊𝒎

𝒕→∞
𝑰 𝒕 = 𝟎
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S I R

𝛾:
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𝑑𝑆

𝑑𝑡
= 𝛾𝐼 − 𝑎𝑆𝐼

𝑑𝐼

𝑑𝑡
= 𝑎𝑆𝐼 − 𝛾𝐼

 

𝑑𝑆

𝑑𝑡
= 𝛾𝐼 − 𝑎(1 − 𝐼)𝐼

𝑑𝐼

𝑑𝑡
= 𝑎(1 − 𝐼)𝐼 − 𝛾𝐼
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𝛾 = .5 , 𝑎 = .2
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𝑑𝐼

𝑑𝑡
= 𝑟𝐼(1 −

𝐼

𝐾
) 𝜶 − 𝜸 ,𝑲 =

𝒓

𝜶

= 𝑰 𝟎 𝒆𝒓𝒕 𝒍𝒊𝒎
𝒕→∞

𝑰 𝒕 = 𝟎

𝑰 =
𝑲𝑩𝒆𝒓𝒕

𝟏 + 𝑩𝒆𝒓𝒕
𝐼(0)

𝐾−𝐼(0)

𝒍𝒊𝒎
𝒕→∞

𝑰 𝒕 = 𝒌
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Female mosquito

host



𝑑𝐼ℎ
𝑑𝑡

= 𝑎𝑏𝑚𝐼𝑖 1 − 𝐼ℎ − 𝑟𝐼ℎ

𝑑𝐼𝑖
𝑑𝑡

= 𝑎𝑐𝐼ℎ 1 − 𝐼𝑖 − 𝜇2𝐼𝑖
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𝜇2 = 0.1
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𝜏𝑖



𝑑𝐼ℎ
𝑑𝑡

= 𝑎𝑏𝑚𝐼𝑖 1 − 𝐼ℎ − 𝑟𝐼ℎ

𝑑𝐸𝑖
𝑑𝑡

= 𝑎𝑐𝐼ℎ 1 − 𝐸𝑖 − 𝐼𝑖 − 𝑎𝑐𝐼ℎ 𝑡 − 𝜏𝑖 1 − 𝐸𝑖 𝑡 − 𝜏𝑖 − 𝐼𝑖 𝑡 − 𝜏𝑖 𝑒−𝜇2𝜏𝑖 − 𝜇2𝐸𝑖

𝑑𝐼𝑖
𝑑𝑡

= 𝑎𝑐𝐼ℎ 𝑡 − 𝜏𝑖 1 − 𝐸𝑖 𝑡 − 𝜏𝑖 − 𝐼𝑖 𝑡 − 𝜏𝑖 𝑒−𝜇2𝜏𝑖 − 𝜇2𝐼𝑖
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𝑑𝐼ℎ
𝑑𝑡

= 𝑎𝑏𝑚𝐼𝑖(𝑡 − 𝜏ℎ) 1 − 𝐼ℎ(𝑡 − 𝜏ℎ) − 𝑟𝐼ℎ

𝑑𝐼𝑖
𝑑𝑡

= 𝑎𝑐𝐼ℎ(𝑡 − 𝜏𝑖) 1 − 𝐼𝑖(𝑡 − 𝜏𝑖) − 𝜇2𝐼𝑖
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𝑑𝐼ℎ
𝑑𝑡

= 𝑎𝑏𝑚𝐼𝑖(𝑡 − 𝜏𝑖) 1 − 𝐼ℎ(𝑡 − 𝜏ℎ) − 𝑟𝐼ℎ

𝑑𝐼𝑖
𝑑𝑡

= 𝑎𝑐𝐼ℎ(𝑡 − 𝜏ℎ) 1 − 𝐼𝑖(𝑡 − 𝜏𝑖) − 𝜇2𝐼𝑖
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