BOLUM 8
Bollinmiis Farklar Tablosu
Xos X1, X,y X, degerleriicin (X, ), f(x), f(X,),..., f

farklar tablosu
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Newton boliinmiis fark interpolasyonu

Yukaridaki béliinmiis farklar tablosu kullanilarak f(x,) = f[X,] olmak tzere
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Bolinmis farklar tablosunu kullanarak x = g deki degeri bulunuz



5

P, (x)=-3+(x—(-1))- +(x—(—1))-(x—1)-E

3 (3
5] — 9| —
_5x*+9x-14 (2) i (2

6 6

N w

j—l4
=1.79166

Esit Aralikli Noktalarda interpolasyon

Xys--» X, noktalari arasindaki fark esit olsun.
i=0,1,...,n—1i¢in h=X_, —X ve X=X, +Sh olsun. Budurumda
X—X =X, +sh—(x,+ih)=(s—i)h

P, (x)=P, (X, +sh)
= f [%,]+shf [X, x ]+ (s =1)h*f [ X, %, X, | +...+5(s=1)...(sS=n+1)h" f [ Xy, X, ..., X, ]
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Esit aralikh olmasi durumu icin Newton béliinmis fark yontemi ile 3. dereceden yaziniz.

P.(x)=P,(x, +sh)
= f[%,]+shf [Xg, X, ]+ sh?* (s=1) f [, %, X, ]+5(5=1)(s=2)h*f [ X5, X, X, X ]

X =X, +sh
0.5=0+1s
s=0.5

P,(0.5) =P, (X, +sh)
—1+(0.5x1x5) +(0.5x12 x(0.5-1)) —3+(O.Sx(O.S—l)(O.S—Z)xlS x(_%n

=142.5+0.75+(~0.125) = 4.125



X =X, +sh
25=0+1s
s=25

P,(2.5)=P, (%, +s-h)
=1+2.5-1-5+2.5-12-(2.5—1)-—3+2.5-(2.5—1)-(2.5—2)-13-(-%)

=1+12.5+(-11.25)+(-0.625) =1.625

Newton ileri Fark Yontemi

Af (X) = f(x+h)— f(X) olmak lizere A ileri fark operatdriini gostersin. Bu lineer operator igin,

A (X) = Af,
Af, = f,— 1,
Af, = f,— f,

AF(x) = f(x+h)— f(x)=f_ —f,
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Ornek: x=0.3,0.4,0.5,0.6 icin f(Xx)=cos(x) fonksiyonu igin Newton ileri fark tablosunu
olusturunuz. f(0.35) ve f(0.54) degerlerini Newton ileri fark interpolasyonu yaklasimiile
bulunuz.

Cozim:

X f(x) Af(x,) A (x) A*F(x)

0.3 0.95534
0.92104-0.95534=-0.03428

0.4 0.92106 -0.04348-(-0.03428)=-0.0092

0.87758-0.92106=-0.04348 -0.00877-(-0.0092)=0.00043

0.5 0.87758 -0.05225-(-0.04348)=-0.00877
0.82534-0.87758=-0.05225

0.6 0.82534

X=X, +sh

0.35=0.3+5(0.1) = s=05

n

P,(x)=P, (X, +sh)
(s—1)A*f, . s(s—1)..(s—n+1)A"f,

S
= f, + sAf, + T "

(05)(0.5-1)(-0.0092) _(0.5)(0.5-1)(0.5-2)0.00043

P,(0.35) =0.95534 + (0.5)(-0.03428) + o) 31

=0.95534-0.01714+0.00115+0.00003
=0.93938

c0s(0.35) =0.93937

x=0.54 igin
X=X, +sh

0.54=0.3+5(0.]) =>s=24

(24)(24-1)(-0.0092) _(2.4)(2.4-1)(2.4-2)0.00043

P,(0.54) = 0.95534 + (2.4)(—0.03428) + = -

=0.95534-0.08227 —0.01545+0.0001
=0.85772

cos(0.54) =0.8577
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