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In the secant method for finding zeros of functions, for which the
iteration formula is

X ••I = X. - [(x. - x._1)/(x.) ]/[/(x.) - I (x._I»
the errors of the successive iterates XIt XI' XI' • • • , defined by

f' = X, - I: , • = 0, 1, 2, ..•

Where z is the zero sought, are related by the error formula

f..1 = [1"(~.-1)/2f(E_l)] f.fa-I, Ea-I€(x.-I,z)

'nle error of X. is then given by

f. = [I" (~"'I) /21' (~.-I» f.-lf...l, ~a-I €.(X..-I' z)

~sUlDlDg that 1"<(....1) /21'<(....1) equallJ I"(f.-I) /2/'<(.....) sufficiently cloee
~we can eliminate these factors between the two error tormu1a&, obtain-
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wbeace • t:¥ (z... Z.-. ~.')I (re.., -2z. + ZlI-')

". ~t, wldeh provides an improved estimate of z, Is the same as
Altice'. 3' formula except that Z.... In Aitken's formula Is here replaced
by ~....: thu, 1011,. wccealve iterates are needed Instead of three.

8tIJce DO condiUOM were placed on the factors that were eliminated
oUler than that they be sufficiently nearly equal, their magnitudes can
exceed unity, whence the above formula for accelerating the convergence
of tile HC&Dt method 18 al80 applicable to divergent sequences, forcing
them to converge.

M the order of the secant method is 1.618, the use of the secant
method In conjuncUon with the above convergence acceleration formula
provldM a very rapidly converging, yet simple, procedure for finding
Ul'OI of tuncUorw.
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