
 

 



。

 

 

 



𝐸𝐿 =

{
 
 

 
 

𝑀1 𝑀2 ⋯ 𝑀𝑚

𝐷1 𝑎11 𝑎21 ⋯ 𝑎𝑚1
𝐷2 𝑎21 𝑎22 ⋯ 𝑎𝑚2
⋯ ⋯ ⋯ ⋯ ⋯
𝐷𝑛 𝑎1𝑛 𝑎2𝑛 ⋯ 𝑎𝑚𝑛}

 
 

 
 

 

𝐵𝑒 = {𝐸𝐿1, 𝐸𝐿2, . . . , 𝐸𝐿𝑒} 

𝐸𝐿𝐶𝐷−𝑗𝑡 =

{
 
 

 
 

𝑀𝐶𝐷−1 𝑀𝐶𝐷−2 ⋯ 𝑀𝐶𝐷−𝑡

𝐷1 (𝑔𝐶𝐷−11, ℎ𝐶𝐷−11) (𝑔𝐶𝐷−21, ℎ𝐶𝐷−21) ⋯ (𝑔𝐶𝐷−𝑡2, ℎ𝐶𝐷−𝑡2)

𝐷2 (𝑔𝐶𝐷−12, ℎ𝐶𝐷−12) (𝑔𝐶𝐷−22, ℎ𝐶𝐷−22) ⋯ (𝑔𝐶𝐷−𝑡2, ℎ𝐶𝐷−𝑡2)
⋯ ⋯ ⋯ ⋯ ⋯
𝐷𝑗 (𝑔𝐶𝐷−1𝑗 , ℎ𝐶𝐷−1𝑗) (𝑔𝐶𝐷−2𝑗 , ℎ𝐶𝐷−2𝑗) ⋯ (𝑔𝐶𝐷−𝑡𝑗 , ℎ𝐶𝐷−𝑡𝑗)}

 
 

 
 

(

𝐸𝐿𝑤 = (𝑀𝑤, 𝐷𝑗 , 𝐴𝑤𝑗) =

{
 
 

 
 

𝑀𝑤

𝐷1 (𝑔𝑤1, ℎ𝑤1)

𝐷2 (𝑔𝑤2, ℎ𝑤2)
⋯ ⋯
𝐷𝑗 (𝑔𝑤𝑗 , ℎ𝑤𝑗)}

 
 

 
 

𝑙(𝐷𝑖) = {

−𝜎(𝑎𝑗,𝐴𝐶𝐷−𝑗𝑡)

|𝐴𝐶𝐷−𝑗𝑡|
 𝑎𝑗 ∈ 𝐴𝐶𝐷

𝜎(𝑎𝑗,𝐴𝐶𝐷−𝑗𝑡)

𝜎𝑤𝑗(𝑎𝑗,𝐴𝑤𝑗)−𝜎(𝑎𝑗,𝐴𝐶𝐷−𝑗𝑡)
𝑎𝑗 ∉ 𝐴𝐶𝐷

{
 
 

 
 𝜎(𝑎𝑗 , 𝐴𝐶𝐷−𝑗𝑡) = |𝑎𝑗 −

1

2
(𝑔𝐶𝐷−𝑗𝑡, ℎ𝐶𝐷−𝑗𝑡)| −

1

2
(ℎ𝐶𝐷−𝑗𝑡 − 𝑔𝐶𝐷−𝑗𝑡)

𝜎𝑤𝑗(𝑎𝑗 , 𝐴𝑤𝑗) = |𝑎𝑗 −
1

2
(𝑔𝑤𝑗, ℎ𝑤𝑗)| −

1

2
(ℎ𝑤𝑗 − 𝑔𝑤𝑗)

𝐴𝐶𝐷−𝑗𝑡 = |ℎ𝐶𝐷−𝑗𝑡 − 𝑔𝐶𝐷−𝑗𝑡|, 𝐴𝑤𝑗 = [𝑔𝑤𝑗 , ℎ𝑤𝑗]

𝐿𝑇,𝑀 =∑ 𝜃𝑗𝑙(𝐷𝑗)𝑡

𝑛

𝑗=1
 

𝐿𝑡,𝑀
∗ =

𝐿𝑡,𝑀−𝑚𝑖𝑛(𝐿𝑡,𝑀)

𝑚𝑎𝑥(𝐿𝑡,𝑀)−𝑚𝑖𝑛(𝐿𝑡,𝑀)

𝑊 =
∑ 𝑡𝐿𝑡,𝑀

∗
5

𝑡=1

∑ 𝐿𝑡,𝑀
∗

5

𝑡=1

 

𝑒𝑗𝑡 =
𝑎0-𝑗−𝑔0-𝑗

ℎ0-𝑗−𝑎0-𝑗
 

𝑟𝑗𝑡 = 1 − 𝑒𝑗𝑡

𝛾𝑗𝑡 = 𝑁𝐼𝐵 − 𝛾 

𝜓𝑗𝑡 =
𝑟𝑗𝑡⋅𝜃𝑗⋅𝛾𝑗𝑡

∑ (𝑟𝑗𝑡⋅𝜃𝑗⋅𝛾𝑗𝑡)
𝑚

𝑗=1

𝜓𝑗 =
∑ 𝜓𝑗𝑡

𝑒

𝜔=1

∑ ∑ 𝜓𝑗𝑡

𝑛

𝑗=1

𝑒

𝜔=1



𝑎𝜔𝑖𝑗
∗ = {

𝑎𝜔𝑖𝑗−𝑚𝑖𝑛(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)

𝑚𝑎𝑥(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)−𝑚𝑖𝑛(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)

𝑚𝑎𝑥(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)−𝑎𝜔𝑖𝑗

𝑚𝑎𝑥(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)−𝑚𝑖𝑛(𝑎𝜔1𝑗,𝑎𝜔2𝑗⋯𝑎𝜔𝑖𝑗)

𝑏𝑖𝑗 = 𝑎𝑖𝑗
∗/∑ 𝑎𝑖𝑗

∗

𝑖

𝑏𝜔𝑖𝑗 =
𝑎𝜔𝑖𝑗
∗ +1

∑ ∑ (𝑎𝜔𝑖𝑗
∗ +1)

𝑖
𝜔

 

𝐷𝑉𝑗 = −𝜐∑ ∑ 𝑏𝑖𝑗𝑙𝑛(𝑏𝜔𝑖𝑗)𝑖
𝜔

𝜐 = 𝑙𝑛(𝐸𝑂 ⋅ 𝐸𝑆)

𝑈𝑉𝑗 = 1 − 𝐷𝑉𝑗 

𝜃𝑗 =
𝑈𝑉𝑗

∑ 𝑈𝑉𝑗
𝑗

   

𝛽𝜀 =∑ 𝜃𝑗𝑗

𝐺 = [

0.5 0.49 0.66 0.54
0.51 0.5 0.51 0.58
0.34 0.49 0.5 0.32
0.46 0.42 0.68 0.5

]

𝑃 = [

0.5 0.51 0.54 0.59
0.49 0.50 0.56 0.51
0.46 0.44 0.50 0.48
0.41 0.49 0.52 0.50

]

𝑔 = (𝑁𝐺 − 1)/2

𝑄 =
1

𝑁𝐺
−

1

2𝑔
+

1

𝑔𝑁𝐺
⋅ ∑ 𝑒𝑖𝑙

𝑁𝐺
𝑙=1

 

𝜆 = (𝑁𝐺 − 1)/2 = 1.5

𝑄1 =
1

4
−
1

3
+
1

6
⋅ (0.50 + 0.51 + 0.54 + 0.59) ≈ 0.276

𝑄2 =
1

4
−
1

3
+
1

6
⋅ (0.49 + 0.50 + 0.56 + 0.51) ≈ 0.263

𝑄3 =
1

4
−
1

3
+
1

6
⋅ (0.46 + 0.44 + 0.50 + 0.48) ≈ 0.233

𝑄4 =
1

4
−
1

3
+
1

6
⋅ (0.41 + 0.49 + 0.52 + 0.50) ≈ 0.240

𝐺1 = [

0.5 0.63 0.56 0.48
0.37 0.50 0.49 0.37
0.44 0.51 0.50 0.49
0.52 0.63 0.51 0.50

]

𝑃1 = [

0.5 0.59 0.46 0.45
0.41 0.50 0.53 0.39
0.54 0.47 0.50 0.48
0.55 0.61 0.52 0.50

]



𝜆1 = (𝑁𝐺−1 − 1)/2 = 1.5

𝑄11 =
1

4
−
1

3
+
1

6
⋅ (0.50 + 0.59 + 0.46 + 0.45) ≈ 0.253

𝑄12 =
1

4
−
1

3
+
1

6
⋅ (0.41 + 0.50 + 0.53 + 0.39) ≈ 0.225

𝑄13 =
1

4
−
1

3
+
1

6
⋅ (0.54 + 0.47 + 0.50 + 0.48) ≈ 0.252

𝑄14 =
1

4
−
1

3
+
1

6
⋅ (0.55 + 0.61 + 0.52 + 0.50) ≈ 0.283

  

𝐺2 = [

0.50 0.60 0.39 0.54
0.40 0.50 0.59 0.66
0.61 0.41 0.50 0.51
0.46 0.34 0.49 0.50

]

𝑃2 = [

0.50 0.49 0.45 0.51
0.51 0.50 0.55 0.55
0.55 0.49 0.50 0.53
0.49 0.45 0.47 0.50

]

𝜆2 = (𝑁𝐺−2 − 1)/2 = 1.5

𝑄21 =
1

4
−
1

3
+
1

6
⋅ (0.50 + 0.49 + 0.45 + 0.51) ≈ 0.245

𝑄22 =
1

4
−
1

3
+
1

6
⋅ (0.51 + 0.50 + 0.55 + 0.55) ≈ 0.272

𝑄23 =
1

4
−
1

3
+
1

6
⋅ (0.55 + 0.49 + 0.50 + 0.53) ≈ 0.265

𝑄24 =
1

4
−
1

3
+
1

6
⋅ (0.49 + 0.45 + 0.47 + 0.50) ≈ 0.238

  

𝐺3 = [
0.50 0.33 0.55
0.67 0.50 0.59
0.45 0.41 0.50

]              

𝑃3 = [
0.50 0.46 0.50
0.54 0.50 0.52
0.50 0.48 0.50

]              

𝜆3 = (𝑁𝐺−3 − 1)/2 = 1

𝑄41 =
1

3
−
1

2
+
1

3
⋅ (0.50 + 0.46 + 0.50) ≈ 0.317

𝑄42 =
1

3
−
1

2
+
1

3
⋅ (0.54 + 0.50 + 0.52) ≈ 0.35

𝑄43 =
1

3
−
1

2
+
1

3
⋅ (0.50 + 0.48 + 0.50) ≈ 0.323

𝐺3 = [

0.50 0.53 0.36 0.53
0.47 0.50 0.60 0.67
0.64 0.40 0.50 0.57
0.47 0.33 0.43 0.50

]           

𝑃3 = [

0.50 0.49 0.48 0.55
0.51 0.50 0.53 0.59
0.52 0.47 0.50 0.57
0.45 0.41 0.43 0.50

]

𝜆4 = (𝑁𝐺−4 − 1)/2 = 1.5

𝑄41 =
1

4
−
1

3
+
1

6
⋅ (0.50 + 0.49 + 0.48 + 0.55) ≈ 0.256

𝑄42 =
1

4
−
1

3
+
1

6
⋅ (0.51 + 0.50 + 0.53 + 0.59) ≈ 0.275

𝑄43 =
1

4
−
1

3
+
1

6
⋅ (0.52 + 0.47 + 0.50 + 0.57) ≈ 0.263

𝑄44 =
1

4
−
1

3
+
1

6
⋅ (0.45 + 0.41 + 0.43 + 0.50) ≈ 0.218

  





＝ ＝ ＝ ＝

＝ ＝ ＝ ＝
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