EC119 Week 9

Recap (IVT): For £:Ta,bT >R, if [ is conkinumous
) Ca,b] with x=((a) i\ﬁ' p:g(b)% -
for alb Ye (x,3) +here’s c€(ah)
Swch thak F=lc).

Tading ¥=0, then i f(a) and £(b) howe olfferent signs,

oo thare’is o rc;%'\}d; {;a?;\ a,b). )

The Bisechon Method

Lek ¢, = atb (+he midpoink ot (4,1)) ond consider &)
7

=1t f()=0, Pan ¢ 15 aroot Sowe are done.
-l{-\’f(a\ and () hane di{,{.ua\k S§3ns,‘1—hm bsa \WVT,

oor iswn (a,¢).

- Ofwise, £(b) and fla) hove digerenk sians, so \WT,
he roo\" S n Cc\,bj)}. I bn

Either way, we have o new smoller intesval. Lok ¢, e
the m:deomk ot Ms, ond rqnak, We con Stop
ety whan yre ,pt\J Hre root, or when we Knows the
rooYr 40 o Suskable dbavu, of accwracy,

e.q. Yo find a ook Haak s 2-4 to one decimal place,
we must Show d is in (2.35 2-U%5).
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ek F:IRR whare f(x)=3X'-5x6+Wx*-3.

\. ﬁv\o\ Ea,\o‘] whare { s confinmons and Ha) and f—Cb)
hawe dufferenk signs.

2. Prove Hak £ has a rook in (a,b),

3. Use #he biseckion mathod 4o find +his rook +o one
chetmord place .

0
t)=—|
£(2)=77 so £(1) and £(2) have digferent sgns.

Smee £1sa 0o ovual, £ 1S continuous on R so £ s
confinuous on LY.

2. (Use IVT)
3 lok Ci= I+Z =15 so £(c) = 0-305 (3dp)

z
Sine £(1)_and £(c) howe dufferent signs, the root
s in (‘,\'5).

lek c2=1+41'5 =125 so £(c)=~1.51% (3dp)
2

Sinw £(¢) and £(2) hore different Sgny, Yhe rook
iS in ("7.5,\°5).

The rootr isin (1-W 615, 1-5) g0 1o one decimal plate,
Hag oot is 1-5.
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do no¥+ need ‘o
The Newion - RQPkSDV\ Meto d prove own homeworK

I
(some sekup as above except £ is ditprenhiable on (ab))

Choose x, ¢ (a,b) and wse e recusvence relokion

xn-n - I.v\ - E(Xl\)
'F'(xn)

‘o gek a Sequemce which (pre.pdbv) Cow es to a
roo?. 4 ik

Ceomertically, (Zna+i, 0) 15 the peink whaere the

Yongenk o y=fHx) ok (Xn, f(xn)) crosses e
Z - oX1S.

n

/ Yy ={(x)
=
7|

- ; > X
/

lek £:R>0 =R where £(x)= |0 (xe™+1) - xt,
Use +he NPM"DV\-RQJP\Asor\ meod fo find +he root
of £ in [l

filx) = (x+))e® -Wx®
Xe*x\

let x,=1-5. Then,

Xa2= 2, - 'r'(xl\ = |.2uqYy...
£'(x.)



Z3 = X2 ~ f(x2) = 1.1298...
£ (XL2)

xXy = \.IOOS...
xXg = 1.09%%. .
YXe = 1.099 %...

Honce 4o three dacimol places, +he rooris 1.0 99,



