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Forelesning 23.11.2016

Sist: Lasning av ligninger (halverings-metoden 10.2)
ldag

» Lasning av ligninger (kap 10.3-10.4 i kompendiet)
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Midtpunktsmetoden (10.2)
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Midtpunktsmetoden (10.2)
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Sekantmetoden (10.3)
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Sekantmetoden (10.3)
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Sekantmetoden - algoritme
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Algorithm 10.11 (Basic Secant method). Let f be a continuous function and

let xy and x; be two given numbers in its domain. The sequence {xi}ﬁ.\l o given
by
Xi—1—Xj-2

- fxi-1)— f(xi-2)

will in certain situations converge to a zero of f.

555 = 051 flxi-1), i=2,3,...,N, (10.6)
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Sekantmetoden - feil og konvergens
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Sekantmetoden - eksempel

Finn x slik at f(x) = x*- 2 = 0, startverdier x,=2 og x,=1.5

Xo =~ 1.42857142857142857,
X3~ 1.41463414634146341,
X4 = 1.41421568627450980,
X5 =~ 1.41421356268886964,
X6 =~ 1.41421356237309529,

ey ~1.4x1072,
e3~4.2x1074,
es~2.1x1075,
es~3.2x10710,

eg~2.4%x 10716,
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Sekantmetoden - kan feile
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Newtons metode (10.4)
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Newtons metode - algoritme
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Newtons metode - konvergens

Theorem 10.20. Suppose that f and its first two derivatives are continuous in
an interval I that contains a zero c of f, and suppose that there exists a positive
constanty such that|f'(x)| >y > 0 for all x in I. Then there exists a constant K
such that for all initial values x, sufficiently close to c, the sequence produced
by Newton’s method will converge to ¢ and the error e;,, = x, — ¢ will satisfy

|en+1|sK|en@, n=1,2,... (10.12)

where K is some nonzero constant.
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Newtons metode - eksempel

Finn x slik at f(x) = x*- 2 = 0, startverdi x,=1.7

X1 = 1.43823529411764706,
X2 =~ 1.41441417057620594,
x3 =~ 1.41421357659935635,
X4 = 1.41421356237309512,
X5 =~ 1.41421356237309505,

e;~2.3x1071,
e3~2.4x1072,
ey ~2.0x107%
es~1.4x1078,
eg=7.2x10717,
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Kan feile for uheldige startverdier
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