
 

a7 wlf.cl flb co then the intermediate

value theorem tells us that

⺕ VEla.bls t.fi r l 0

Problem i Find such a root r

Take c fh
2OIffl.li o done

tii

⺕ root in a.c

If falco then
⺕ root in c.b

update the interval into
a c or c b and
iterate

Write a pseudocode

Input i a b f E C a b wlfkiflblco.TL M

Output c as an approximation of a root off in a.b

an b ns.t.Gn.bn contains a root



u f a l
V f b1

for i 1 M
a 1c t

w f
If sign ul t sign Iwl then

b C i V w

else
a c i u W

end if

If b ac.TO L then break

end

out
pnta.ba
If we stop at n.tn iteration and Ian bnJ.to output

an approximation of the root then we output

cit T.it

Eǐffe start from a b then

bnt G iflbn C.nl n 0 1，2

bn a 2 nlbo G.J rsoc.sn

Also Ian l is increasing fbn in decreasing

上品 an 上⾔bn exists and are equal Call it r



Since flan if Ibn E O taking n_n using fc Cab了

we get fir 1
2 0 f lr l 0 1r is a root off

No bjsanduihthm.fi a r

不⼆ 吢 an 怂⼈ 怂 a exist and are equal Call it

then r is a root of f.la I satisfies

lr cr.IE 2 ⼼ b ⼀ a 1

In particular I

cnirsec.in
If i is a desired soI'n to a problem and an iterative

numerical method produces a sequence of approximations fxnl
satisfying 品 xn x⼤ in certain sense

then we say this numerical
method

congaHow fast is the convergente

IDEIf I xnti XIEilxn illfnzNfors.me
NEZ and O E ⼋ C l then we Say this numerical method个

rate of convergence is atkastlinea.org

a linear convergence inplieslxn xlEC.it n N forsome
C o

Therefore bisection Conveya as fast as linear convergence

w ⼊ 左



Gente y if lxnti ilEClx.tl Un IN forSome
c so

and x 1 then the rate of convergence is

of

lctleastlclx
ii clxn XT.la 1

x 2 quadratic i ㄨ 3 cubic

E 点
r Convergence rate linear convergence I almost decent but

not good enough

c Stability good

Regularity information Sood onlyneed continuity pointvalue

Multi dim cannot be done directly

Tmoretharnnine root
bisection lung other methods can onyf.cl one root


