
min𝛼

(

 
 
∑
∑ 𝑠. 𝐼𝑖𝑗
𝑁
𝑖=1

𝑅𝑟𝑗

𝑀

𝑗=1

+∑∑
𝑠. 𝑞𝑖𝑗

𝑤𝑖𝑗 log2 (1 +
𝑝𝑖𝑗 . |𝐺𝑖𝑗|2

𝜎𝑖𝑗
2 )

𝑁

𝑖=1

𝑀

𝑗=1

)

 
 

+ 𝛽

(

  
 
(𝑁𝑐𝐸𝑐 + 𝑁𝑒𝐸𝑒 + 𝐸𝑏𝑛𝑔 + 𝐸𝑠𝑤) ×∑∑𝑠. 𝐼𝑖𝑗

𝑁

𝑖=1

𝑀

𝑗=1

+∑∑𝑝𝑖𝑗 .
𝑠. 𝑞𝑖𝑗

𝑤𝑖𝑗 log2 (1 +
𝑝𝑖𝑗 . |𝐺𝑖𝑗|2

𝜎𝑖𝑗
2 )

𝑁

𝑖=1

𝑀

𝑗=1

+∑∑𝑠.𝑝𝑗 . 𝑇. 𝐼𝑖𝑗

𝑁

𝑖=1

𝑀

𝑗=1

)

  
 

 

𝑠. 𝑡:  
𝑤𝑖𝑗

𝑤𝑗
≤ 𝑞𝑖𝑗 ≤ 𝑘

𝑤𝑖𝑗

𝑤𝑗
 

𝑞𝑖𝑗 ≤ 𝐼𝑖𝑗 

∑𝑞𝑖𝑗 = 1                  ∀𝑖 ∈ 𝑈

𝑀

𝑗=1

  

∑𝐼𝑖𝑗 = 1                   ∀𝑖 ∈ 𝑈

𝑀

𝑗=1

 

∑𝑠 . 𝐼𝑖𝑗 ≤ 𝑐𝑖𝑗            ∀𝑗 ∈ 𝐸

𝑁

𝑖=1

 

∑𝜏𝑗  . 𝐼𝑖𝑗 ≥ 𝛿𝑖            ∀𝑖 ∈ 𝑈

𝑀

𝑗=1

 

𝛼 + 𝛽 = 1 

𝐼𝑖𝑗, 𝑞𝑖𝑗 ∈ {0,1} 

𝛼, 𝛽 ∈ [0,1] 

0 ≤ 𝑤𝑖𝑗 ≤ 𝑤𝑗 

𝑘 𝑖𝑠 𝑎 𝑙𝑎𝑟𝑔𝑒 𝑒𝑛𝑜𝑢𝑔ℎ 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 

 


