Newton Divided Quadratic interpolation Function.

An attempt to use the Second divided difference and link that
expression to the Vandermonde expression by arranging the
following equations.

A new form for Quadratic expression was adopted.,

Cur N+1=3 points namely (Xo, X1, X2y and their y coordinates are (vo, ¥1. ¥2)
(1(x) = bo+bi(x-%0) +ba(x-%0) (x-%1) > )W Fprr

Wwhich can be further expanded as

C1x) = botbix- bixo +ba (% -xaX-XX1+XoX1)

Recalling our polynomial

P2(x) = ap+aix+azx’ ——~ V0”0/€f mornd




A mew form for CQuadratic expression vwas adopted.

Our Nn+1=3 points namely (Xq, X1, Xz)yand their v coordinates are (yvo, ¥Yi. ¥2)

Q) = bo+bai(x—xo) +ba(x-—xo) (xx—2<1) 2
Which can be further expanded as O}/]Q be)’)/) \]/Of X
Q(x) = botbix- baixo +ba{X"-XoX-—XX1+XoX1, é_ 3 oo [j@fm ]
Recalling our polynomial L

P2(x) = actaix+azx> = — f@ v

These two eguations are eguivalent @}75/’&7)(/ Onf) &
So items of x¢ : a2 x°= b2 x~ so a=b->

For items ofx : ai1 X= (bi-baxo- baXx1)Xx

|
w: bl-bz};—bzx1 d/@ | -
= // Xz_g§LDQB ; bz > a2 5



For the constant term : a@o = (bo-bixo+baxXox1)

Back to our eqg uati::::-h Hand consider x=xo

> Qx) = bo+rbi(x—xo) +ba(x-xo) (x-21) ,____> /Dél)  { ao —-}—0/ X —+ &’L ><1

Then
Q(»o) =yvo — bo+bi(xo—xo) +ba(x-x0) (x-x1)b—=bo+0+0=bg

bn::="5.i"::|

Then Qx) = yot+bi(x-x0) +ba(x-x0) (x-x1)
Then for x=x1
Q(x1) =y1 = votbi(xx1-x0) +O=y1

Vi— Vo)
[y —2g)

Then b1 = ( ) Which is the First divided difference f[xo, X4 ]

Substitute in Q(x) = bo+bi(x-xo) +b2(x-xo0) (x-x1) our original equation

Prepared by Eng.Maged Kamel.



fél) = O, —+ O ’ = Uq )41
QC}L\ = ép+ é/ <><‘><D>7l— ZDZ CX*’XD><><—></>
%’fét'x; —>do:00’)~ﬁ)lo _/_al)cz
VJ ¢<)L>:J04\> éO ‘7L‘é/ C_O>7LbL<O>
b, - To /“gr X - X T 1

C)'/__/QCX/> - Ao —+ O, X )+ Oz X

& (X)) = by o (X - X0 “/’é O
[ S/ R t 2/&(/_%} 2 (0)
(T2 = b
b, = STENLD /‘7/'0”3%

i CX/— XDB O’/'V/‘O/f’o] C%f/efeh



i i%@z 4 +<E;Z/:(3<§% (X=%p) + b, (X—VQ)QX_VJ)E
 for X=Xz 5, [ %"1) ) :
E d‘:d?/ QLJJ e / (%L—XD>+ L(XZ —X5) CXZ ﬁf?
L by ewe KT i
i by (X2 —xo) (X2 =X%,) = Jz-Yo | @;—@X) ny,»@i
| - X0 :
| Ferxe) Ly, o= O o) (9, = S o
: L><) I%D)=
l Prepared by Eng Maged Kamel :



Check for x=x>and swbhstitute by the valuwes of both bg by

Mq— W)
(ocy —oaxad

< fxg—}fgj +b2(){g—}fﬁ-} = fx_g—xl)

Qx2) = v = yvo+ (

Finally, owr D> can be estimated from adjusting the equation

M —J"'EI-:}
(g —2¢ad

Aodd +"y"':|_—"',..l":|_|

W2 — YWo — ) * ((xo-2o) = ba(xz2-x%0)™ (xz-x1)

My — Vg

(x4 —2x0)

D) -~ (x=2—-x0) = ba{xza-xo) {(xz2—-x1)

(v2 Y1)+ (¥Y1vo) - (

Change from (xq; — x5 ) — — (x> — Xxq
Ma2—I1) o WVWa—3IV o) )= IE_Ilj)
|b M CGrxap—aa) fxz—aq) (xg —2xgl
> = (2 —=x0)
Mz —W¥Wal™_ r ¥i1—¥ol- 1 O\A/\/Q
b, sz (T Gn ) == éz \V
== (x2—x0)

W hich is the Second divided difference f[}{.l, :!{1,:{2)]
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The final expression for the quadratic polynomial.

(B
Q(x) = borbilxxo) +balxxo) (xxa)  —= FK) = G+ G X - 0y X
our original equation will be [ é 72 ™\
é@ /) Yz—¥i) {Tl_}’ﬂ})*( _
Q) = Yo+ (Z220) (x—x0) + ~Eml T2 TR0l (xr — ) (x — X, )
Other form will be Z{Of S0 %} ) AT

J O
Ak =Yo+ flxo,x1] x—x0) + Flxo, %1%z ] — x0) x — 2, ) I 72

/b'/f A Z/near Mnchow j
(¥
2=0 5 Js=0 r/ ])JO

Y C)g+f[><o/x/‘l<>< ><'> Cij@
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1= PO = o+ F oy %) CF =)

First divided difference

I = ot A Xivef X G !
— 54 ) 5 £(x,) - { (x ©)

( Ko, )C ()f 2 _F‘;
A ﬁ\/ ,

dﬂ Lﬂi - Xo )

> A

For the line AB . the first difference is the slope of the line=Rise /run=1{x)-f{xp)/(x1-%0)

Can be written as |

F X, 21 ] = (1(x1)-1(X0))/(X1-X0) = (H{(Xo)-1(x1) M/ (X0-X1)



Uij/ ) our ZX/FC&SS)'Oh
K @OL> :C\j/ +J[(><!/XLB (X - ></ )

a + £ Kisxa X)) x=)
| o Y

Data Points First divided Second divided Third divided Fourth divided
difference difference difference difference
Figure 6-16: Table of divided differences for five data points.
W her o QA =b;,  OGa -k
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