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NEWTON'S NETHOD

OUR DISCUSSION oF ' NEWTHN'S NETHOD — wiLl BE QUITE BRIEF SINCE
IT 1S THE IDEAR BEHIND THE NETHOD RATHER THAN DETAILED APPLICATIONS

THAT INTEREST US HERE .

SONE EQUATIONS ARE EASY TO SolLVE E'XPLIGI?’LY, E 6.,

NOTE :
AX+7 =0
x"+‘-hu.z = O
x>+ axi-3x =0
SONE ARE NOT, E.G.,
x>-ax-5 =0
Cos X -X = 0

FOR THE SECOND TYPE ONE NUST OFTEIV BE COormOTENT wiTH APPROXINATE

SOLUTIONS ,

NEwTOoN DEVISED A SINPLE PROCEDURE WwWHICH OFTEN PRODUVCES P
SEQUENCE OF BETTER AMNO BETTER APPROXINATIONS To SoLUTIONS TO

EQUATIONS LIKE
Fex>y = o .

(1]

GEONETRICALLY | wE wANT Tv APPROXINATE THE r " sWowwn BELow :



I wiLL ILLUSTRATE THE I1DER FoR THE EQUATION x3- 2X~5 =0 Ano
THEN GIVE AN ALGORITHN FOR OBTRINING THE APPROXINATNIONS wiTH ALL

OF THE GEoneTRY PRUNED AWAY .

THUS, WE LET
Fexy = x3-ax-§

AND APPROXINATE Solunomns TO
P tX) = 0.

PROCEDURE :

1. " GUESS" A FIRST APPRoXINATION X, To I

3 .
exanpe : For Fix):= x°- ax -§ we Nonce
™Ir Fea) = -1 Aavo Fe3) = 16 so e

INTERNEDIATE VALUVE THEOREN SAYS THPT THERE
NUST BE A SoLuUMON BETWEEN QA ANO 3.
THUS, WE MGHT THKE



. THE PICTURE

fFex,)

SUGGESTS THAT WE TAKE AS OUR SECOND APPROXINATION Xa
THE X - INTERCEPT OF THE TRNGENT LINE To THE GRAPH ofF y= fix)

ar X,.

!
rawgent LINE ;¥ - Fuxy = Floxy ex-x,)

X - IVTERCEPT : 0 - Pex,d = Flx,yexox,)
X X Pex,)
27T pex)y

CPROVIDED F'ix,) # 0 )

3. ax-5

[V}

exANPLE : Fix) = X
X, =
Fex,) = Fads -
flex) = 3x%-2
plex,) = P'ca) = 10

Fex,) -1
= Xt X - 2m s 2




3. REPEAT STEP ¥ 2, BUT BEGINNING wiTH X, RATYER TwAN X
THUS, THE TWIRD APPROXINATION IS

Pux,)

X, = X, =
Flexy)d

S

cPRovIDED Pix,) # 0 )

EXANPLE : Fux) = x’- ax -5

Plexd) = 3x’-2
X, 22, X, =3)

’

y Pex, ) Rea. 1)
xs - 2 F"xz) - 40' - F‘l.).l)

c-z.:)’-.zta.n-.f
32.0%2

= Q.04Y6

H. COMNTINVUE THE PROCESS

ALGORITHN) : X, = ITIAL GUESS
X X Fex,)

L 1T

Xy & Xy - Ffad

F“x;’

< - i Pex,)

N+t n F't"n)



EXANPLE : cos X

Fex)

“"

cos X - X

'cx) -SivX -)

"

NOTE : Pw) cos0 -0

Fen)

(1]

)

cesl -1 < O

-x -

>0

So THERE 1S A SoLUTION) BETWEEN © AND |,

TANE
'xl

THEN
Xy = X'
X3 = X

0.7503(38,8

Feor e
Flor -1
cos) -1

“~Sni -}

( FRon A CALCLLATOR )

AND COPNVUE AS LornG AS You PLEASE

A WORD OF CAUNON : THINGS CAN GO SERIOVSLY LORONG :

y=foo

Y

L]




