ch 4
\n)l‘cfPOIQI‘lbn Mol Po!jnoml‘a/l ﬁff’bm‘”‘w’"‘m’l

" ]n/a(f,ola})‘o,q mean s Po!jnom,‘q_j qpf”a/\’)‘ma}lbﬂ :
.g&vm o ﬁmdn‘on L x) on [a, B)=[x, X))
o Qiven n+ | POl‘nFr
on,‘do), (X\,‘él), LA (X"I‘én)
$ b J
-F(Xo) 'F(x\) £ (’(n)
%rou‘jk ].ahg Faf#l‘)"‘oﬂ
0~:xo<x\<x-,_<~-~< xn:b

o e nccc{ }o df/fd)r)'mal! ch) bj *
Palj nomiad  of order ot most n fa;;/'ncg

Hrough  Hhese ntl poﬁ/r “ podes " on [a,b)-

SRS

g Truncadion ex7or

y W‘J s )% P (X + En(x) on [a,b)
/ f"’

\$ CaﬂgJ t‘nlla’fo{a\[l‘on Fo[jnom:‘aJ

~rS
P < n
Jey ree ( f“ (X)) - (Xe,9e)
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Civen n+| )oofn/; : (X.,yo) (X0 Y) 00 (Xa,Y,) -

P .

lhen 3 a um?Uc Poljnmm‘@l fh(x) Wik Jegfee <n
Fhat pesses  thvovgh Hhese points

2’(_12 }‘//nol 7N }x‘nca/ n'nrle)ffala,w FO/ nom;'q,[ posses Hnrougl,,
(Xo) go) MGI (X, ) U‘)

. -f,(x) Is  the t'n}?/}w[aﬁl'(ly pi}jnom:‘c«.’ oF arc/c/ 1 Y hineae”

gi\ven \"5 £.(x) = ax +b

. 90 fiad o and b = f,(xo):yo:ax,+b

‘E\(Xl): d, = axX + b

€ }"'MCf/ a = g|~\3o MCI b: ‘j —-(.——————%‘-”Q)XO
X\ "/\’° * X."‘Yb

o b2 (8o 1 ()

xl "'Xo

e Mo‘[{ H’“"j _F (X) - f, (x) on Exa ’X'J with nNo ernovs .

e TF (X0,9.) = (1,2) amd (X,9)z(7,4) then
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2 P(x)= x + |

° One Cowr va,‘l-o_ _f‘ (X) — M(X"Xb} % 3“ UJ'\W\(

m= 4 fhe S/Off-
X.( “'Xo
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% Given (",6),(2,9),(0/3),

m F,‘na{ }41& /)O/jnamfaj of dfﬂfcc <2 H‘\G}
passes f’hrdugk Fhese ,Ooz‘ni:

) Es/l'maf’c F(')
B Eshimale ()
B Fshmale S oo ds

) e £, (x)= ax 4bx +C fz(o)zl’ @

Pz a-be3=6 > b3 @Y
f—z(”-): ya +2b +3-9 = @-ﬂng'(b:_\)

. A
- Hence, F(x): 2X - X +3}

@ f(1) ’,:if_‘_(\) —2-)1+3 =VY

(3) 'F/(X) ~ f:(x) = K= = f(%):::f:(-#):vq:o

2
(4] foodr ~ jfz(x) dx :'}‘XB_ .:—+3x
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&%\iy—kz If FCx) s (9\‘\/601. ancl ““Eiﬁ)“\c of X,
« has contrnuous dm‘mf\‘m of all erdlevs and can
be repfesmled as @/or series i an iwlerval

about o' = Hhen we can use T&(j/or Paljnm,‘m{
ﬂp/m)n'maj'l'dn lo eshimale fFoo by o Taylor |
 Plynewrdl
Do (Tyler Plyromsd Ayponimadic
. Assume [ ¢ ém[q,b) and xo € [o,b) is Fixed

+If x € [ab] , hen T =P (%) +F (x)

wLezre f (x) s the ,Glg/o/ Padnomlqj of C’CSr’E&rt
H«al’ %/»maj‘% ;C(X) on [a,b] 9“’944 lﬂj

a.nal F(x) )5 an f‘fvncaj'dn evroy 3\\/&*\ lsU

: anonymous

'F( +\) W'I"

cc) /Yo)

E,(x) = Gl (x

SWQ&WUB cor_ﬁ I USU% ,,m}’ Kwnown Uploa(i'e(}By a
d bW

or hard e CO”"/’”/{'SM %g.\

D La;Ybu«\s& IHLEIPO\::L)L\\OY\ '-=>.E,‘(X) is Hhe Lagrau«ga Pa/ynoms‘a/
@NWLGV\ \n\i/?olaj“'dﬂ '—=>f.,\ (x) ¥s the Neuflvw Pobnom,‘a/




M Lagrange® I%/y nomt‘aj

e

% linear l‘nzle,fpo/mz/bn uses a |ine 595.4,4941[ Hna_} pPasses
Hrow o /00/17)[5~
[;‘g thd Lagmque fomeDmiaJ H)V'd'(jl"— e [9"’.’77[5
(XO/ ‘do) ondl (Xrl‘d:)'

_f\ (x) = ]F(X) — 9 - 9 " M(X-Xa) uJﬂB/C m = D3~
0 ad
f = 2,_‘:_29__
l(x)"y + —;’-’-:-Z“"'(X“Xo) X\ =%
oy = A
=9, + Le (X~ Xo) - Ly (x=x.)
)(\-‘Xo x\ _X“
:BQ[) - Xk, oy Ak
X, - Xqo | Xy =X
= yo X\"X _ 3 X- Xo
Xy =Xo bX - X,
Hence H, : | '
e Laafcw.se FO!demta,} O{‘ Orde/ l . Uploaded By: anonymous
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Xo'X\ ‘ X\-XO
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S5 L ey L T

\ V\y
— Z_ HK 185)
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e Noke Mot ﬁ(Xo): ‘ao and f‘(X|)=3\ E

Kemark - 97

Ln 3wefaJ, the Lo:ﬂfwjﬁ ﬁa\/jnomlh./ of degree
ot wost N passes Hwougl'., N+ Pofn/::
(%, ), x.,y) (%0,8,) hos Hhe form:

f(x)/ Z; LLx)

where Fhe Lajmmge_ CaeFFl'Cl\(iMl Po‘/j""”““‘J baseel

on Hw;e /)a/'”/;':

Lix) = (X=Xe)X=X) = (X= X)) (X- Xigp) <= (X = Xn)
K (X = Xo) (X - = X%,) - (X=X, (X

l: Kﬂ) o (Xk’ X")

é_f. Coven (Xo,‘d,) , (X ,U‘), (wam)
o \_aafbmgc fojnomu‘a.’ of arJe/ o)(‘ dcafce <2 s

P.(x) = Z ; L &

'L,K
KZ-o

ka)
=9 LLX) * 3 L'},’f) T 2’
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o —Xs)(x-X,)
= (x— x)(x=%) (ﬁ_fi(f___xz) vy (X=Xs)(x-X
ke (Ko~ ) (- X1) ) % %) (X-%) > (1)t -x)

Remarle Nole Mot _ VF® (X-X;5)
T ngx) - /




il % % * 8, X, 9,
é@ Civen (-,6),(%9),(e3). [=2)

/:l'nol LaaraMge f’?/)moml‘aj ancl g;:ll‘rvzaﬁf £Cn

» P(x) =y K0X-X), g (a)pw .y (X-xo)(X-X)

(Xo—x,)(xo-x.‘) (X )0 -x) T (K- (- X))

"'(6') (X ?-)(X~O) () (X~ ,?(x r (3 (x-" l)(x 2)
, 7‘)(- -0) ('L F)(’L 0) (o-') (o '2)

T 2% (x-1) 4 oy (X41) - 2 (x+1)(x~2)

= 2 4 2. o
x(i)w*/%/x/gx @+3

i

@ (x)

oly nemi .
= 1/07 es/l'm/‘ 70(’)/ e e Lagfwgt Foeas iaf

fly e EAY = -1 %3 F “’

A 0t ~X 4 i] "7uaaro}l'¢ ,',,[wfo[allbm ,of’jnomh/

nonymous

E/—A;P Q.\vm (’(c, ‘do), (’(|,H.) ) (X-._, ‘ﬂq), (Xj, »Q :) _E3 (x) ,;‘ MC
L?\jﬂmgc P?ﬁnaml‘aﬂ of dg/ee L3 8‘\\1w lpd
STJﬁgEGW$H@I3.cbgf:) + al L?E,!() & 51, LB,%.X) i 33 LS,(;) Uplc?jd(ecd By: a
(X-%,) (X~ %) (X- X3) (X=o)(X-X)(¥=X2) mk/Po[aj'lanl
. ‘ " TH -X ) po)nommf W |
O (Xo-Xr) Ko Xa) (Xo=Xe) ' (K- M) (K -X) (XXs |

g (X=Xe) (X=1)) (X-X3) (X-Xo)(X-X)) (X~ X2)
(K- X -X0) (- Xs) = (X3-Xo)(Xp= 1) (Ap-X2)




?/C_‘C (Un;'Fo/m faf;:'/;bn)
o Ghe parbion of [a63= [, xs] is omforn
i]( HFhe naJe; Xo s X1 )Xo, v, X oure eﬁu@//j SPaCCJ.

e That s, X = &, 4 h K 7Cor K=o,,2,w,n |

ép Consi‘cla/ g:F(x):‘ Cos X on [o,l-t}

M Fnd Lagrange FOJnam;J of order 2 Using eﬂua.@
SFaceJ naJeJ (vse 3 dlal}s)

o NoJe,;-. Xo = © , X, = 0.6 s Ky 2 .2 lJu':J\\} ntl =2¢l=3

) FO,'nl'si XO,yO) (X, ,y) (le 2)
(°/ 1) (0.6,0.825) , [ 15, 0.362)

* fo0 = Y (x-X) (%= Xs) by EA)-XD Ly (x-wx-x) |
0 (Xp-X)Mo=Xe) | Umde)l-2)  ° (Xa-%0)(op-x)

= (X0 €)X~ )'z)-r(o.zz‘i) (r-o)(x-12) +(:362)

@D- 0.6)(0 ~(2) (c.6-0)( 0.6~ )

Q,z-o)().?_-G‘S)
= 1.39 (x- 0.6)(X-12) - 2.29 X (X-12) 4 0.503 X (X - 0.§)

0.397 X + o.24g X + 0698
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@ FIMO‘ Laﬁfwge Pobnom;‘aj O)[ ochc/ 3 Ujl‘t:)j um‘)gh“ PQ/})lI'Oyl.

L] NOJ%: XO: (o] / X‘ - O'q / Xz = o-?/X_?: '-2. kﬂ“‘c”ﬂ |‘S V)'f‘l:-'-

Boinkes (%), (50,9, (m,9) , (6,9, o

(/1) , (o4, 0:92), (0-8, 0.693), (12, 0:362)




~ (x
Po0zy LIV vy Lo « § Lw + J LW

13

- () K- 0:4)(X-0-8)(X~12) + (0921) (X-o)(x~0-8)(X~1-2)
(0-04) (0-08)(o- 112) (04-0) (0:Y c0-8) (Y- 12)

(0.697) (x-o)(x-07)(x-12) 4 (0:362) (x-0)(x~04) (X~ c-g)

(0.8-0) (0-8-047) (o8- 1"2) (12-9) (12-09)(12-08)

= -2.60(x-0-4)(x-0-8)(x-129) + 7.20X (x-0:8)(x~1)

_BEMYX (x-oy)(x-12) +o. 999X (x-0y)(x-0-8)

= o.\oo )(3- 0-5%0 xz + 0.0300X 0.99 8

—

l

€if’ Le,{ 70()()'—'3)( on El/‘fj @

"w-— 1
' D) ch! Lagrange Pi/jnoml‘a.j of order | vsing 3?‘/“&
Sfmce noch.

@ FmJ Lajfamgc Po‘ljrm»m'aj °F ofJ&'/-Z US)‘\"j umﬁ/w\

pa.f J'I\L\‘OV] : J | .7(6{»‘
Y order 3 Y5 un)
3) icl Lagrange l%/j - of "9
Fafl;¥COn.
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!?emaxk Now we 51\5% Fhe_ SCMJ mgﬂ;ad o ;lew, pff nom)
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Fhen we 5@0& the erver Ferm  since He ervor
of Hhese wo infecpoletions is he same.
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Neu)lon; Pa/jnomnb«’ |
;..E (,\/éw}anfs Po,ynomfa')

o Qiven X , %, Xy, o, Ko N7 dstinct numbers i La,b).

|
-
|

. T"\M/ 3 o um‘?ue Fobn°m‘bj Fn(x) ¢ CajleJ Ncud)nn;' Po)‘jnom{oj
of degree o most n st £1X)= P (%) for izlz,mn.

o F)r}'i\dma»’e, Ne,u)’»un,s /%lynom:‘aj Y2 j\'\/&n bj
Fa (%) = At A (X-x0) + @y (X-25)(X-xX) +a (K=Xo) (X=X ) (0= Xa)
+ a, (xsxo)(x-x\) (X-Xy) s (X~ x ')

wLe/fe e CoeF/’;‘cfenlL; of NWLM; /%/]nown'a/ are 3|'Vw 195
the divided clflevences : a : -FJ'_-X.,,X‘/..., X) for K=o, .

FD 16 o
That s a, = F[XOJ = F(Xo) =Y,  2ero divided A"’C’(\ue"c"é

ave Flxex] . SDA-FE6)  Eigl duded diffoence,

X\" xb
§la)-flr) 9, o
I (Sl X\ = Xo

fLnd e
FIx )= FLXe, ) 3 D Roaded By: a

STUDENTS-HOL‘JE.EoFE‘:xo 1 X, %) =

nonymous
Xoq - Xq
\
yz - ‘é! _ 3\ = \jg ‘
X'L"x\ x\ - Xeo

"




Divtded Bifference Table for y= {0

Xy | f DX, 2$+D-D 2“0\ 23) 3“J D.D

Xo |Y,= 20

X, £[xe )= a

X, o) [fI6,x,x)=a,)

X3 Flx.,x3)| £Lx, o, X5 ) F[x,,x,,xz,xjj:q;
Xy FD{!/X"] F[-x‘llx3zx‘l] ’CCX\ X, X3, Xy )
Exp

——

Xe Je % 9, Ko B
Given ("I ‘) (2, q) / (013) . and' Newkon Po}j V’o"""“d‘

. Newlon Pobnomfo.o s fz ()= a, + a, (X-Xe) « a, (X-1)(X-x,)

-6 + q\(x'l-l) + Qo (X+1)(x-2)

caz % . 3-6
X\ - %o 2 +)
\61."3\ - 'é\“\da 2 =5 = q—é
oy B Xa = Xy XX _ i ahd = I=]=2l
Xo — Xo 6+ |
e Hence, fz("): £ + X+ + 2 (x+1)(x-2)
-STUDENTS-HUB.com ~— X = X + Uploaded By: a

nonymous




£ | X 9, X9 X, 9, X, Y
= Qven (-2,212) (-1, -4) , (1lo) (0 @)
e Conslruct He Divided Difference table

* Find  Newlow’s Fz/jnomfa,)

* Eshimale (o).

a, = 'F’E’(oj Zga- il i

o=

* = F[""/X\]:F["l/"}: L Tt L A ET N g

S

"'Xl - Xo -l +2

*x I ffD-D zndp-p .
-2 a,= -2 F[x-,,xﬂ -
- Y [ a =2 93 =32
| © |flxx]z2|azz -2 ,;3—'—;": )
z 8 [flx,x)=8 Flx x2,45]27 aq - 2-%.:8
2=

Xo — Xo
® 4, :‘F[x°/x],’(1,/)(3] =z
-F[Yt,XJj'F[’(uxtj

_ L% %, 0] - e, x, x2) N X3 = X\ &

3= X i 242
8_1 :

s S TE 2 42 \

o Y -~

An = § [Xe,’(\,X-z]: 70[-?-/"1,!—} - FLX, %) - fLxe,x] 1] |

.STHQE'M&"HU'P&?OQ.%W‘QJ is
B,z ay 4 a,(x-%e) 4 A (¥-%)(x-X) + Q3 (X~ Xo) (X-1)(x~12)
T =12 4 g (x42) = 2(X+2) (X+1) 4 (xt+2) (X+1)(X=1)

:X3+x -2
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Ff)’of /erm; an(;/ Efror 800”5/5

.E—r/bf /@fm, EHCX) :OC!'UM (XQ,\JO)/(X,IH’),"')(XD\I yﬂ)o

Oa\'\lcn fi, (x) \Hl'f/folﬂj‘"‘:’j ]Do}dnouﬂ'aj-

- ?.1 (x) cam be Lajfcmgc ov Newlon
Pob nomial Hva} af//anlm/e foy

e The Evvo ;lcrm E, (x) 1s Hie Same F“”

Lajrcmqe Qnd N&J,'on af/)/oX)'MaJI'On fn(X)

. And E, (x) is similar }o the evror berm
for Tayloy po!jnom,‘aJ exceph Hie facter
Qf—xo)m' is replaced by the product
(x - Xo)(x=2) (X- Xa) voe (X~ Xan)

. ﬂ?,'s 's becawse Hie I'mLCV,OOIal;bn f..(X) Is er\'ac'}

i .E.,(X):-FCX) " al each n#) nodes Xe =

En(xx): )C(X,g)*&(x:) = ”’: fjkto

Th (Ermr@m)
4l
S'I!Lf%‘?:;l{’fﬁ-el—wg.c%mc [“lb] ‘W!Cl Xo s % ) s Xn € C“/ bJ oxe nf)UprIcAdg:d By: anonymous
e lhen {(x) = fn (x) + En(x) wheve E, (%) is the exvor ‘erm 3'\\/0\

(n4)

by E,(x) = BX)K=X)(X-Xa) v~ (x~Xn) L) /
(n+\)! ' ¢

r Some <= C(x)
\ies if\ Eq, bj .

fn(x) = 90 Lx) + 3‘ )__nE;c) $ sk 5" L}fn) ngmn_ge ﬁgljnomﬁa/{ or

no =
B Nwz’on Po[ m) |
_fn(x) = Qo+ & (X-Xo)a Q_L(x-xb)(x..x\ fanedt Q”(X-Xa)(xg)z))’.._‘g},(-)&d) |



How Lo Fp'nc[ an U/?Pe" baana' Fv{ }%e Fy’/m’//e;’m E;‘(x)?

o 67 1'5, we n€66/ )Lo ﬁ‘nc[ Some Conﬂ[an}' S-‘f’ I[';(x)lscans'}an‘t

" Fnc/lioy Fhe U/)/)o" bauna/ clq)cmol; on w%eHﬁe/ e noJe,; |
owve eguaﬂj S,Da.CEcl (Unl‘fofm f’a(lﬂ‘{-\‘o»«) |

or not (nef vniform Paxlifion).
'l

Z}j( UP/N/ BO(MOI of H]g Ertov ﬂYm Fov v ,-cfpola}l'on - Um'ﬁcrm Four\-\ L\‘cm)

{-D C\\‘V'GM. (Xo, \50) ) (X‘ ’v') gy b

Wik E (x) = X-Xe)(X= x) £ — =3
, 21 Xo X,

Then | E0) < b—;—' vheve M, = Hax | £

X LX X
©

@ Civen (Xo, ‘a,),(x‘,‘j‘) , (x.“\J?) .

Wi [ (x) 2 YeR)le-x)(X-R) floo w0y
® \ X
ﬂ\m ]Ez(x)} < M U'l'lw H M % = Xz;xo g
W3~ 3= ¥ L)
X X< x
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@ a\‘vm (Xo,)?);(x\/?j,),(ti‘d._)/(x;,v_g) "n:3"
(u)
with E (x) = (X= o) (X=1,) (X=42) (X X3) f(e) ko b
L“ X X Xa X3
,/Lm )1‘1/,[ o X3-Xo |
y (1) h= 23—
10| < where My = Mox | ool )

2'1 )g<X<X3




Exp Civen £002 la(x+2) on [1, 16]
an&l an Uf/)a/ )oounc‘ For E' /Ez/Ej u;,':qj um‘ﬁ:m\ par}flfom

B. fxoz— = fug= =L = )HK)} -
Q(-g-z) (X+2)
.m U//of laowna[ Df E, Is XL\-\:l-é"’:Of‘,x‘
2 1
J'« N'& 1 \-€
< 7 J
)EI (X)/ - Q DJ)\WQ M'& = Max }F(x// ’
|1&x<£ ). 6 }
© . 1 d : . =
]pl s ecfea';ug =) ),C‘(x)} (l+ T M,‘_
o Hencr, )EJ(’()/ < g"%ﬁ) = 0.005 |
3
2 . e  { boond of Eo is | E,(0)] € qu'i
W N Y
e M3z - Max ) ,’:U‘)) = f(x)‘ \ —
1EX <16 Kx“") ' "3 ek
s LED

2 T ‘

]F(X)J Is c'ecfeasntj )lF()) /(I 7-)/ a:H-? = 03

- Hence, |E,(0) < (o 3) (z;' 0.002 _ p.000128

V3 Wz
3 E R Hy
S%UDEN‘% HUB ” bound °F o L , E CX), Y Uploaded By: aLonymous
(w) \ X Xz
H‘! = Mo )fo), = 7C(x): '"6“ x}"f)\ x‘ hﬂ‘ h__}
oy Wt Ty
(V\) ), ———6~ ~ A I MH - \,é—\
QH-'z)'* s G+ = 31 " 2F

q
« Hence, IES(")) < _(Q_%"%i = 0.00000Y49Y
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f/w( 13°'~M0l OF Hhe Cooy ’&’m For m}e/po aullon Non Umj:ofn« P

f}'lLlOf\

o C“vm (xw«yo)r(xuﬁ,),(h/‘dx) ”n:z”

With  E(x) = Wex) (- )(emr) co) ) .
3] ¥, X -:( |

o Then /ﬂ(x)/ < | 2(0] \;E/(C)) "
z eve

)Q’(X)} IS am Vpper LounJ of p’(,\/) (- =X ) (X~X,)(x- x.,) anc]

%

]F(C)} s anm per bowel of fexy .

E’SE Quen L= x- ’} and (l,Fcr)),(1,?(1))/(5’,5?(9)).
FI"\CI an UFPL’/ loouw.cj «Foy e erver 7LO’M of l‘n]leﬁoola})\c‘m‘

s nNn-= X, X, X,

° )/1»2 vpper LOUnJ of e//ar 'S f "L 5’ ‘
\ E-,,("')\ 5 ﬁ (K)\ \FCC)) Not umﬁrm

& |

o F(x)z 2ex + = =N .STCX):z—j— = [
o = =P

e _ |

v 7
’F(X): "\);Tf =b \IF(X)]—;%S‘Z:M'; |
STUDENTS-HUB com Uploaded By: anonymous

e B0z @=0(x-9(x-5) = (x*3x +2)(x-5)

AQE (x‘-zMz)(s) +(x-5)(2x-3) = 3~ 16X +1F =0
_b 2 bo-Yac _ 161t \JQGY—V(”Q) = X, = 3.8485 or x:!-‘lész

2a L. - é
18(x)| =606l and | Bxx)| =3-783 ,]55(')]:1?5(5)' 3 -
*Hence, \E. (0| < M)g-—(lz—) = 1212

Xz




Proof of Th oy
D g w) < K whee H, = Max | fon)

¢ X, S¥sx,
® 6\2‘ E{mf T;VM s E‘(K) = (x-l(u (K‘x .F(() ::>
2

\E,(x)):W")’?_”?‘)’ heve | Frof & Hy

e Now we ncc_cl Fo fmcj an uf/)e./ bouncl %’M,Wl
0@:/)(): (X—XO)(X‘X\) USI‘:;j okcmge of variables

«—h
L M
Xo X X,
¢ We haye l:X°+)a
~X, =-Xo -h Xofx & ¥
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