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=PE (( ,x y)) 54 ⋅kgf m
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stack ⎛⎝ ,,y0 y y10⎞⎠ ((m))

y ((m))

stack ⎛⎝ ,,x0 x x10⎞⎠ ((m))

x ((m))



＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x0 x
1
⎞
⎠

2
⎛
⎝

−y0 y
1
⎞
⎠

2

Длина первого звена цепи

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
1
x
2
⎞
⎠

2
⎛
⎝

−y
1
y
2
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
2
x
3
⎞
⎠

2
⎛
⎝

−y
2
y
3
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
3
x
4
⎞
⎠

2
⎛
⎝

−y
3
y
4
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
4
x
5
⎞
⎠

2
⎛
⎝

−y
4
y
5
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
5
x
6
⎞
⎠

2
⎛
⎝

−y
5
y
6
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
6
x
7
⎞
⎠

2
⎛
⎝

−y
6
y
7
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝
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8
⎞
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⎛
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y
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⎞
⎠
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＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
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8
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9
⎞
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2
⎛
⎝
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8
y
9
⎞
⎠

2

＝Δs
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
9
x10⎞⎠

2
⎛
⎝

−y
9
y10⎞⎠

2

Длина последнего звена цепи
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Minimize (( ,,PE x y)) Минимизация потенциальной энергии 
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stack ⎛⎝ ,,y0 y y10⎞⎠ ((m))

y ((m))

stack ⎛⎝ ,,x0 x x10⎞⎠ ((m))

x ((m))

=PE (( ,x y)) 47.97 ⋅kgf m



Veryfy

=
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
1
x0⎞⎠

2
⎛
⎝

−y
1
y0⎞⎠

2

1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
2
x
1
⎞
⎠

2
⎛
⎝

−y
2
y
1
⎞
⎠

2

1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
3
x
2
⎞
⎠

2
⎛
⎝
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3
y
2
⎞
⎠

2

1.5 m

=
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
4
x
3
⎞
⎠

2
⎛
⎝

−y
4
y
3
⎞
⎠
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1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝
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x
4
⎞
⎠

2
⎛
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⎞
⎠
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1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝
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5
⎞
⎠

2
⎛
⎝
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5
⎞
⎠
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1.5 m

=
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝
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7
x
6
⎞
⎠

2
⎛
⎝

−y
7
y
6
⎞
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1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
8
x
7
⎞
⎠

2
⎛
⎝

−y
8
y
7
⎞
⎠
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1.5 m =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+⎛
⎝

−x
9
x
8
⎞
⎠

2
⎛
⎝

−y
9
y
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⎞
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1.5 m

=
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+⎛
⎝

−x10 x
9
⎞
⎠

2
⎛
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9
⎞
⎠

2

1.5 m =Δs 1.5 m

Первое приближение к решению ≔x
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Maximize (( ,,PE x y)) Максимизация потенциальной энергии 
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stack ⎛⎝ ,,y0 y y10⎞⎠ ((m))

y ((m))

stack ⎛⎝ ,,x0 x x10⎞⎠ ((m))

x ((m))

=PE (( ,x y)) 105.03 ⋅kgf m


