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Root-finding methods

f(x)=0
f(x) is defined and continuous

f(a)*f(b)<0

’

f (x) does not change sign
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Root-finding methods

1. Separation (isolation) of the roots

f(x) =0
f(x) is defined and continuous

f(a;)*f(b;)<0
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Root-finding methods

2. Determination (refinement) of the roots - root-finding

- bisectional method

- tangent line (Newton-Raphson) method

- secant line method

- combined tangent-and-secant line method

- combined bisectional-and secant line method
(aka false position method)

- fixed point method (aka simple iteration method)
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Root-finding methods

Bisectional method

-
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Root-finding methods

Tangent line method

f(X) =0 |
Tangent line eq.: a i f |
V(x) = kx + m : ; i
At B: - . : |
—— _ ;
k=f'(b) N /!(2 /x1
m = f(b) - k-b ! (a, f(a))
| X4 = X — f(x()) e f(xl)
3 T Pl TR
eSS Ea f(B) — f/(b) - b S
n—1
y .

BERE D) + f(b) —f'(b)-b=0

fla) - f'(a) >0 = Xg=—a
otherwise xo:=b
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Root-finding methods

Secant line method

B(b, f(b))

Line eq.:

VA X — X2 : |
Wales i X2 — Xq }ik(a, f(a))
i

f(xn_1)
f(b)—f(xn-1) (O

Xn = Xn—1 —

fla)-f"(a) >0 = x¢:=b; ais fixed
fb)-f'"(b) >0 = x¢:=a; bis fixed
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Root-finding methods

Combined tangent-and-secant line method

B(b, f(b))

| ' I i : | >
i X, / /b=XO

| : X2 | X

(a, f(a))

—+
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Root-finding methods

Combined secant line and bisectional method

aka false position method
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Root-finding methods
3

Fixed point method Example
f(x)=(x+1) —x

aka simple iterations method |

gl (x)=(x+1) g2 (x)=3[x -1
f(x)zo Xl::[:l },1::{}
1 n:=[2..10]
X=¢(x) xﬂ::gl[xn_l] yﬂ:g.?[ H_l]
Xo = guess value x|=1 _Dl
| L
—2.2599
i (%0) | —2.3123
l Y=l _2.3224
el e
—2.3247
ey —2.3247

-5
£ =1.313-10

-...-

Xn = P(Xn-1) © Y. Lobanov, Moscow State Pedagogical University, 2022 10



