Newton’s interpolating polynomials formula
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1. Newton’s forward interpolation formula

m(m - 1) : m(m-=1)(m - 2) 2 mim-=1)(m~-2)(m-3) .

f(x*) = yo + mAy, + T A%y, + 3 Ay, + T A%y,
+ .o
X" = Xq
such that m = ;

X ad AL e h o x* Jaddal il x, Cua

Example: write the differences table and find f(2.3)

i W Ay, A%y, A%y, A%y,
2 2
~1
4 1 3
2 0
6 3 3 4
5 4
8 8 7
12
10 20
x* =23 - x e
2 2
B m(n;'— I)A*’,vo . m(m - 2)'(171 -2) 4 m(m — 1)(rrfzﬂ— 2)(m — :s)A,‘yU
£(23) = 2 4 (0.15)(=1) + 0.15(0.215 - 1) (3) + 0.15(0.15 —()l)(O.lS - 2) (0)
g 0.15(0.15 - 1)(0.15 - 2)(0.15 - 3) (4) = 1.547
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2. Newton’s backward interpolating formula

mm+1)(m+2)(m+3)_,

mim+1) . mim+1)(m+ 2
(m+1) _,  mm+m+2) .

/.('r.) - }'O + "lv}'o + 2! \O 3| V }O + 4| V .VO
X" - Xo
such thatm = r

XHSJE.‘.L;:)]‘)'.‘.M"[ ,x’,}i.lah\_:)i'xo_’g;

Example: write the differences table and find f(10.5)

Xi W vy vy vy, 'y
2 2
-1
4 1 3
2 0
6 3 3 4
5 4
8 8 7
12
10 20
10.5—-10 0.5
x*=105-x,=10 - m = ————— = — = (.25
2 2
o™ v S o 4 m(n;'«k 1) Py, + m(m + B(m + 2) Py, + m(m + 1)(n;l+ 2)(m+ 3) B
| , , : 0.25(0.25 + 1) 0.25(0.25 + 1)(0.25 + 2)
f(10.5) = 20 + (0.25)(12) + , (7) + : (4)
: 0.25(0.25 4 1)(9.25 +2)(0.25 + 3) (4) = 24.934
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3. Central interpolating formula

Jesadl by A 098 A g xt Aad dal¥ fall (e A 5 Sl

a- Bessel's formula

2 2 1
s 1 m(m—-1)8y,+8y, mm-1)(m-3) ;.
b +(m—§)5)}+ 2! 2 ¥ 3! 0y
4 4 1
m(m—1)(m+1)(m-2)0'y,+0y, m(m+7)(m+2) .
+ : + ) 1 & g
4! 2 5! -
b- Stirling’s formula
o0y 1+ 0y 3 : 63y__1 + 63y1 g
" — Z r PR m(m* - 1) Vi 5 m*(m —1)64
fGl=ptan— —+3% N+t 5 2 T Yo
, Y « T ¥
m(m< - 1)(m* - 4) y——i; yé-+ 3
51 2
X" = Xo

such that m =

Xo Yo 52)’0 64}’0
§y: 83y 87y
X4 Y1 5%y, 5%y,
8y _1 R 5%y _1
2 2 2
Xo Yo 52)’0 54}’0
Oy1 5°y1 8%y _1
2 2 2

Example: write the differences table and find f(6.1)

Xj Yi 0y; 52)’1 53% 54)’1
2 2
-1
4 1 3
2 0
6 3 3 4
3 4
8 8 7
12

10 20




6.1—-6 0.1
= == ().05
2 2

X' =61-%=6->m=

Stirling formula

0y 1+0y1 2 5y 1+8y1
o =% ¥ m° 52y m(m* - 1) - ¥ m°(m* - 1)54
FE =t 2 2% % T3 2 AT Yo

245 (0.05?%_ 0.0500052-1)0+4 0.05%(0.05% -1
f(61)=3+005——+—; 3 4 ( : = (21 )4:3,1(,2
: ) 4




