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4.2 Newton’s Divided difference Interpolation

Let y = f(x), take values f(x,), f(x1), ... f (x;;) corresponding to the arguments x,, x4,

Then the Newton’s divided difference interpolation formula is

f(x) = fxo) + (x — x0) f(x0,%1) + (x — x0) (x — x1)f (x0, X1, X7)

+ o (= x) (6 — xq) e (¢ = xXp—1)f (X0 X1, ver en one , Xn)
1. Find f(8) by Newton’s divided difference formula for the data
x |4 5 7 10 11 13
f(x) |48 100 294 900 1210 2028
Solution:
Newton’s divided difference interpolation formula is
f(x) = fxg) + (x — x0) f (%0, x1) + (x — x0) (x — x1) f (%0, X1, X3)
+ ot e — x) (0 — 1) e (= 1) f X0y X1, wee ven e ) Xn)
X f(x) f(x0,%1) [ (xg, %1, %) | f(xg, %1, X5, X3) | f (X0, X1, X5, X3, X4)
4 48
100 — 48
5 _ 4 97 — 52
=52 A 21— 15 B
5 100 =15 10 — 4 0
294 — 100
7 e 202 — 97
=97 10-5
7 294 =21 27 — 21 B 0
900 — 294 11 -5 A
10 — 7 310 — 202
=202 11 -7
10 900 =27 33 —27 b 0
1210 — 900 13—1
11 — 10 409 — 310
11 1210 = 310 13 = 10
= 33
2028 — 1210
13 —-11
13 2028 = 409

F(8) =48+ (8—4)*52+(8—4)(8—5)*15+(8—4)(8—-5)(8—7) x1

=484+4+524+4%x3+%x154+4«3+x1x1
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=48+ 208 + 180 + 12

= 448
2. Using Newton’s divided difference formula , find f(x) and f(6) from the following data

X 1 2 7 |8
flx) |1 5 5 |4
Solution :

Newton’s divided difference interpolation formula is

f(x) = fxo) + (x — x0) f(x0,%1) + (x — x0) (x — x1)f (x, X1, X7)

+ o (= x) (= xq) e (¢ = Xp—1)f (X0 X1, ver en one , Xn)
X f(x) f o, x0) | f (X, %1, %) | f (X0, %1, X2, X3)
1 1
5—-1
2—1
2 5 =4 0—4_—2
= 5.3
)
5-5 Tide: 0.07
7 5 7__2 _1_0 8—1 .
=0 8—2
_—1
8 4 4 -5
8—-7
=-1

J’:f(x)=1+(x—1)*4+(x—1)(x—2)*_?2+(x—1)(x—2)(x—7)*0.07

-2
=1+4x—4—(x2—3x+2)*?+0.07*(x3—3x2+2x—7x2—21x—14)

=14+4x—4—0.6x*>+1.8x—1.2+0.07x3 — 0.7x% — 1.33x — 0.98
= 0.07x3 — 1.3x% + 7.62x — 5.32
f(6) =0.07(6)% — 1.3x(6)? + 7.62(6) — 5.32

= 6.15
3. Given the following data, find y'(5),y'(6)and the maximum value of y
X 0 2 3 4 7 9
4 26 58 112 466 922

y
= fx)
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Solution:

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Newton’s divided difference interpolation formula is

f(x) = fxo) + (x — x0) f(x0,%1) + (x — x0) (x — x1)f (0, X1, X7)

+ o (= x) (6 — xq) e (¢ = xXp—1)f (X0 X1, ver en one , Xn)
X f(x) f o xq) | f(xg, %9, %5) | fxg, X9, X2, %3) | f (X0, X7, X2, X3, X4)
0 4
26 — 4
2 -0 32 —-11
=11 3 -0 11-7
2 26 = a—o0 1 |o
58 — 26
32 54 — 32
6L 4—2
3 58 =5 16 —11 ;|0
112 — 58 7 AV
" =g (3148 5 54
-54° | 7-3
4 112 =16 22—16_1 0
466 — 112 9—3
7 _4 | 228-118
7 466 =118 ——
<27,
922 — 466
9-7
139 922 = 228

y=fx)=4+x-0)*11+x—-0)x—-1D)*7+x—-0)(x—-2)(x—3) *1

+(x—-0)x—-2)x—-3)(x—4)*0
=44+ 11x+x(x—11) *7+x(x —2)(x — 3)
=4+ 11x + 7x% — 14x + x3 — 3x% — 2x% + 6x

=x3+4+2x*>+3x+4
y'(x) = 3x% + 4x + 3

y'(5) =3(5)2+4(5)+3="75+20+3 =98

y'(6) = 3(6)2 + 4(6) + 3 = 108 + 24 + 3 = 135
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