Answer on Question #54865 — Math — Algorithms | Quantitative Methods
Question

Iff(1) = 1,f(3) =19,f(4) = 49and f(5) = 101, find the Lagrange's interpolation
polynomial of f(x)

Solution
If f(x;) =y;, i=0,12,..,n, then Lagrange'sinterpolation polynomial of f(x) is polynomial of

n-th degree in form

L@ = )y
=0

where
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Li(x) = -
Y i ey s — x i —
Xj—Xo Xj—X1 Xj—Xj_q Xj—Xjp1 Xj— X

Wehave xo=1,x;, =3,x,=4,x3=5 and y,=1,y; =19,y, =49,y; = 101

x—=3 x—4 x—-5 1 R 5
lo(x)—1_3-1_4-1_5——ﬁ(x—3)(x—4)(x—5)——ﬁ(x —12x° + 47x — 60)
x—1 x—4 x—-5 1 1 5
ll(x)—3_1-3_4-3_5—Z(x—l)(x—4)(x—5)—z(x — 10x“ 4+ 29x — 20)

x—1 x—3 x—5 1 1
= . . = —— — — — = —— 3 _ 2 —
lz(x)—4_1 13 1°¢ 3(x D(x—-3)(x—5) 3(x 9x* + 23x — 15)

x—1 x—3 x—4 1 1
_ ) ) — Z (v _ _ A — (3 _ Q2 _
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Hence L(X) = [(x) + 191, (x) + 491, (x) + 101l5(x) =

1 . 19 . 49 .
=—ﬁ(x3—12x +47x—60)+7(x3—10x +29x—20)—?(x3—9x + 23x — 15)

101
+?(x3—8x2+19x—12) =x3-x%2+1

Answer: L(x) =x3—x%2+1.
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