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Chapter Two

L_ine Search

L_ecture 5



5: Interpolation Methods

Interpolation methods are the other approach of line search. This class
of methods approximates the function @(a) = f(X + ad) by fitting a
guadratic or cubic polynomial in a to know data and choosing a new «a
— value and known points.

First: Quadratic Interpolation Methods

1. Quadratic Interpolation with Two Points:
‘Given two points a4, a, and their function values @ (a,) and ®(a,)

and the derivative @'(a) or (@'(a3)). Construct the quadratic
interpolation function g(a) = aa?* + ba + ¢ with interpolation
conditions S %
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Write ¢1 — ¢(a1) ,¢2 — ¢(a2),¢,1 — ¢,(a1) and ¢’2 — ¢’(a2)
Then we have the following equations
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Now, we want to flnd the coeff|C|ents of the quadratlc function a and b.
From Equation (28), we have

b=®; -2aa; .. ASVURPRRTRN/ S (29)
Subtracting (26) and (27) y|elds
a(al — azz) + b(al — az) = ¢1 — ¢2 R N W v A N A (30)

Put the value of b, Equation (29) in Equation (30), we have



a(ai? — ay?) + (@] — 2aay)(ay — ay) = ®; — P, -
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From Equations (29) and (31), we have
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et & be the minimizer of the quadratic function”
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From Equations (31), (32) and (33), we have
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Then we get the following iterative formula:
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