
Metric Distances
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Great Circle Distances
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Circuity Factor
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2-D Euclidean Distance
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Minisum Distance Location
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120°

Fermat’s Problem (1629):
Given three points, find fourth (Steiner point) such that sum to others is minimized
(Solution: Optimal location corresponds to all angles = 120°)



Minisum Weighted-Distance Location

• Solution for 2-D+ and
non-rectangular distances:

– Majority Theorem: Locate NF at 

EFj if

– Mechanical (Varigon frame)

– 2-D rectangular approximation

– Numerical: nonlinear 
unconstrained optimization
• Analytical/estimated derivative 

(quasi-Newton, fminunc)

• Direct, derivative-free (Nelder-
Mead, fminsearch)
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Convex vs Nonconvex Optimization
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