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∇

𝑌𝑡 = ∑ 𝜙𝑖𝑌𝑡−𝑖
𝑝
𝑖=1 + ∑ 𝜃𝑗𝜀𝑡−𝑗 +

𝑞
𝑗=1 𝜀𝑡

𝜙(𝐿)∇𝑑𝑌𝑡 = 𝜃(𝐿)𝜀𝑡

𝑋(0) = (𝑋(0)(1), 𝑋(0) (2), … , 𝑋(0) (𝑛)) ;   𝑛 ≥ 4

𝑋(1)(𝑘) =  (𝑋(1)(1), 𝑋(1) (2), … , 𝑋(1) (𝑛)) ;   𝑛 ≥ 4  

𝑍(1) = (𝑍(1) (1), 𝑍(1)(2), . . , 𝑍(1) (𝑛))   
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𝑍(1)(𝑘)  = 0.5 𝑥(1)(𝑘)  + 0.5 𝑥(1)(𝑘 − 1) 𝑘 = 2,3, . . , 𝑛  

𝑥(0) (𝑘)  +  𝑎𝑧(1) (𝑘)  =  𝑏        𝑘 =  2,3. . . , 𝑛  

𝑑𝑥1(𝑘)

𝑑𝑡
 +  𝛼𝑥1(𝑘) =  𝑏

𝑋(0)𝑘 =  −𝛼𝑧(1)𝑘 + 𝑏     𝑘 =  2,3, . . , 𝑛  

𝑌 =

[
 
 
 
𝑥(0)(1)

𝑥(0)(2)
⋮

𝑥(0)(𝑛)]
 
 
 

      𝐵 =

[
 
 
 
−𝑧(1)(1)

−𝑧(1)(2)
⋮

−𝑧(1)(𝑛)

    1
    1
    ⋮
    1]

 
 
 

        â = (𝑎
𝑏
)                      

𝑌 =  𝐵â

𝐵𝑇𝑌 =  𝐵𝑇  𝐵â  

(𝐵𝑇𝐵)−1 𝐵𝑇𝑌 =  â  

â = (𝑎
𝑏
) 𝑖𝑠𝑒,       (𝑎

𝑏
) = (𝐵𝑇𝐵)−1𝐵𝑇𝑌   

[ (𝑘 + 1)𝑥𝑝   
^(1)

= 𝑥(0)(1) −
𝑏

𝑎
] 𝑒−𝑎𝑘 +

𝑏

𝑎

(𝑘 + 1)𝑥𝑝   
^(1)

(𝑘 + 1)𝑥𝑝   
^(0)

= [𝑥(0)(1) −
𝑏

𝑎
] 𝑒−𝑎𝑘 − (1 − 𝑒𝑎)
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Y =  

[
 
 
 
 
 
47,91507
38,58574
42,32089
43,22456
60,42961

⋮ ]
 
 
 
 
 

X(1) =

[
 
 
 
 
 
47,91507
86,50081
128,8217
172,04626
232,47587

⋮ ]
 
 
 
 
 

Z(1) =

[
 
 
 
 
 

−67,20794
−107,661255
−150,43398
−202,261065
−258,67341

⋮ ]
 
 
 
 
 

B =

[
 
 
 
 
 

−67,20794
−107,661255
−150,43398
−202,261065
−258,67341

⋮

1
1
1
1
1
⋮ ]
 
 
 
 
 

BT = [
−67,20794 −107,661255 …  

1 1 …  
]

BT ∗ B = [
853595934,8 −244429,0616

−244429,0616 95
]
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BT ∗ B−1 = [
4,45047𝐸 − 09 1,14508𝐸 − 05
1,14508𝐸 − 05 0,039988477

]

BT ∗ B−1 ∗  BT = [
1,11517𝐸 − 05 1,09716𝐸 − 05 …
0,039218893 0,038755671 …

]

BT ∗ B−1 ∗  BT ∗ Y =  [
−0,003053982
48,02203866

]

𝑏

𝑎
= 15724,40022

[ (𝑘 + 1)𝑥𝑝   
^(1)

= 𝑥(0)(1) −
𝑏

𝑎
] 𝑒−𝑎𝑘 +

𝑏

𝑎

E =

[
 
 
 
 
 

47,91507
96,15706804
144,5466215
193,0841816
241,7702012

⋮ ]
 
 
 
 
 

F =

[
 
 
 
 
 

 

47,91507
48,24199804
48,38955344
48,53756017
48,68601959

⋮ ]
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