Definition 1.7 Suppose that & = limy_, . 2. We say that the sequence
(zr) converges to & with at least order ¢ > 1, if there exist a sequence ——
(k) of positive real numbers converging to 0, and p > 0, such that —

Ek+1 —

lxp — & <ep, k=0,1,2,..., and lim —— =p. (1.21)

If (1.21) holds with e, = |z —&| for k = 0,1,2,..., then the sequence —
(1) s said to converge to & with order q. In particular, if ¢ = 2, then ——
we say that the sequence (xy) converges to & quadratically. e
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Theorem 1.8 (Convergence of Newton’s method) Suppose that
f is a continuous real-valued function with continuous second derivative
f", defined on the closed interval Is = [ — 6, + 6], 6 > 0, such that
f(&) = 0 and f"(&) # 0. Suppose further that there exists a positive

, e
constant A such that o P v Mhﬂh\.gag_q
T s
<A Va,yels.
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If |€ — xo| < h, where h s the smaller of 6 and 1/A, then the sequence
(z1) defined by Newton’s method (1.20) converges quadratically to &.
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Theorem 1.8 (Convergence of Newton’s method) Suppose that
fis a continuous real-valued function with continuous second derivative
f", defined on the closed interval Is = [ — 6, + 6], 6§ > 0, such that
f(&) = 0 and f"(&) # 0. Suppose further that there exists a positive
constant A such that

" ()]
1f" ()]
If |€ — xo| < h, where h is the smaller of 6 and 1/A, then the sequence
(z1) defined by Newton’s method muadmtualw to &. \—
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