


 

 

 

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡 𝑡ℎ𝑎𝑡 𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒𝑠 𝑐ᵗ𝑥   
𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 𝐴𝑥 ≤  𝑏 

𝑥ᵢ ∈  ℤ, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 ∈  ℐ 
𝑥ⱼ ∈  ℝ, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗 ∉  ℐ 

• 𝑥 ∈  ℝⁿ 

• 𝑐 ∈  ℝⁿ 

• 𝐴 ∈  ℝᵐˣⁿ

• 𝑏 ∈  ℝᵐ

• ℐ ⊆ 1,2, … , 𝑛 

 

𝑥ᵢ ∈  ℤ,   ∀ 𝑖 ∈  ℐ

ℤ ℐ ⊆  {1, 2, . . . , 𝑛} 

𝑥ᵢ ∈ 0,1,   ∀𝑖 ∈ ℬ

ℬ ⊆  ℐ

𝑥ⱼ ∈  ℝ,   ∀ 𝑗 ∈  𝒞

𝒞 = {1, 2, . . . , 𝑛}   ∖ ℐ

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

𝑖 ∈ 𝐼 = 1,2, … , 𝑛

𝑛

𝑘 ∈ 𝐾 = 1,2, … , 𝑚

𝑚

𝑡 ∈ 𝑇 = 1,2, … , 𝑝

𝑝

 

• 𝑑𝑖 𝑖

• 𝑠𝑖 𝑖

• 𝑒𝑖  𝑖

• 𝑟𝑖 ∈  𝑇  𝑖

• 𝑣𝑘 ∈  𝑇 𝑘

• 𝑔𝑘 𝑘

• 𝛼

• 𝛽

• 𝐻 =  max(𝑒𝑖) − min(𝑠𝑖)

• 𝑤𝑘 =  𝑚 −  𝑘 +   𝑘

 

𝑥𝑖𝑘 = {
1,  𝑖𝑓 𝑏𝑜𝑜𝑘𝑖𝑛𝑔 𝑖 𝑖𝑠 𝑎𝑠𝑠𝑖𝑔𝑛𝑒𝑑 𝑡𝑜 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑘
0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

𝑖 ∈  𝐼, 𝑘 ∈  𝐾

𝑖

𝑘

 

𝑀aximize Z = ∑ ∑ 𝑑𝑖

𝑘 ∈ 𝐾𝑖 ∈ 𝐼

· 𝑤𝑘 · 𝑥𝑖𝑘  

 

∑ 𝑥𝑖𝑘

𝑘:𝑣𝑘=𝑟𝑖

= 1, ∀𝑖 ∈ 𝐼  



𝑥𝑖𝑘 = 0, ∀𝑖 ∈ 𝐼, 𝑘 ∈ 𝐾 𝑤ℎ𝑒𝑟𝑒 𝑣𝑘 ≠ 𝑟𝑖  

𝑏𝑘 =
(𝑔𝑘 + 𝛼)

60
𝑖𝑠 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑏𝑢𝑓𝑓𝑒𝑟 𝑡𝑖𝑚𝑒  𝑓𝑜𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑘 

𝐹𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑏𝑜𝑜𝑘𝑖𝑛𝑔𝑠 𝑖, 𝑗 ∈ 𝐼 𝑤ℎ𝑒𝑟𝑒 
𝑖 < 𝑗, 𝑎𝑛𝑑 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑘 ∈ 𝐾 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 

𝑣𝑘 = 𝑟𝑖 = 𝑟𝑗

𝐼𝑓 (𝑒𝑖 + 𝑏𝑘 > 𝑠𝑗) 𝑎𝑛𝑑 (𝑠𝑖 < 𝑒𝑗 + 𝑏𝑘) , 𝑡ℎ𝑒𝑛

𝑥𝑖𝑘 + 𝑥𝑗𝑘 ≤ 1

 

∑ 𝑑𝑖

𝑖:𝑣𝑘=𝑟𝑖

· 𝑥𝑖𝑘 ≤ 𝛽 · 𝐻, ∀𝑘 ∈ 𝐾  

𝑖𝑛𝑡𝑙𝑖𝑛𝑝𝑟𝑜𝑔

 

 

 

 

 

 



 





 


