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Cable by Energy Minimization

Given cable weight density o and length L,
Given endpoints (X,Y,)

Find the cable shape that minimizes the total potential potential
energy of the cable

Divide the cable into N segments
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X, =SC0S6,, X,=X+SC0SH, ... X =X_+SC0SH,
y,=ssing,, y,=Yy,+ssing, ... y,=y,,+ssing_,
Xv =X Yn=Ye

Potential energy of the it" segment connecting points (X;,y;) and (X;.4,Yi+1)
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Find the angles & (i=0,1,...,N-1)
that minimize the potential energy

& 3
Ly Lal

0,0) Xe

(XY
=(Xe Ye)

Constraint: (Xy,Yn)=(%eYe)

Tension in each segment
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Te=T, cos &(x)
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Defined at segment midpoint:
X=(Xi+Xi41)/2



