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NYHHUNAIIZHI19NAN (Intermediate Value Theorem)

Theorem 1.4 (Intermediate value theorem) Let f(x) be continuous in
[a, b] and let £ be any number between f(a) and f(b). Then there exists
a number in (a, b) such that /(&) = k (see Fig. 1.1).
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Figure 1.1 Intermediate value theorem.
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[a, f(a)]

Figure 2.1 Graphical representation of the bisection method.
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AIDYINMITNITINVOITUMT f(X) = X —x—-1=0

NITUINAT x=1 11AY x=2
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https://metric.ma.ic.ac.uk/metric_public/numerical me

thods/iteration/fixed point_iteration.html
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IKINNVDIAUNT 2x — 3 = COS X
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Choosing x, = 1.5, we obtain successively:

1
X = %(COS L5+3)=15354, %= (cos1.5243+3)=15232

|
Xy = %(cos 1.5354+3)=1.5177, 1= 5 (cos1.5232 +3)=1.5238.

Xy = l((:os 1.5177 + 3) =1.5265,
2

|
xy =—(cos 1.5265 + 3) =1.5221,
2

X5 = l(cos 1.5221+ 3) =1.5243,
2



WKIINvedaums sin x = 10(x — 1)
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Choosing x, = 0.5, we find

x; = e = 0.60653,

X3 — 0579705
X5 — 057117,
¥, = 0.56844,
Yo = 0.56756,
X11 — 056728:
X13 — 05679:
X15 — 05676:
X17 — 056755
X109 — 0.56714.

X, = 0.54524,
x; = 0.56007,
xe = 0.56486,
xg = 0.56641,
X190 = 0.56691,
X1, = 0.56706,
x14 = 0.56712,
X1 = 0.56713,
x13 = 0.56714,
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Figure 2.3 Newton—Raphson method.
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Newton—Raphson formula

_ f(x,)

An+l = An ’ ’
f(x,)
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9K 15NVIaNMs X° = 2 agl¥sHiau-51du

lagmviualyi x =1
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lagmviualyi x =1.5
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lagmviualyi x =1
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lagmviualyi x = 5
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