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Lagrange Interpolating polynomial

= The Lagrange interpolating polynomial is simply a reformulation of the
Newton polynomial that avoids the computation of divided differences.
= |t can be represented concisely as:

fn<x>=gu<x>f<xi>
Li(X):ﬁ i

j=0 Xi — Xj
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= where IT designates the “product of”’ the following terms




Lagrange Interpolatingg polynomial

= For Linear case (n=1) Lagrange interpolating polynomial: .

fL(x)= Y LX) (x)

= Ly(X)f (%) + Li(x)f (x)




Lagrange Interpolating polynomial

» For quadratic case (n=2) Lagrange interpolating polynomial:

f,(x)= 3 LX) (x)

L1 (x)-+ LT (%) + LT ()
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Lagrange Interpolating polynomial
= For cubic case (n=3) Lagrange interpolating polynomial:

ZL ) (x)
Lo( )f(Xo)+ (X)f(X1)+|—( )f (%) + L(x)f (x;)
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Lagrange Interpolatimg polynomial

= Fourth Order (n = 4) Lagrange interpolating polynomial:

(0= L 00T (4)

= Lﬁx)f (%) + LX) f (%) + L) (%) + L) T (%) + L,(x)f (x,)
LO(X)= (X — Xl)(x —% )(X — X3)(X _ X4)
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Construct a 4™ order polynomial in Lagrange form that
passes through the following points:

i 0 |1 (2 |3 |4
f(x) |-5 [-3 |-15 |39 |-9

Lagrange 4™ order polynomial function:
f,(x)= iLi (x)f (%)
L0 06) LT () L 0+ L) (1) + L0 ()
f, (%) = 5L (X) 3L, (X) ~15L,(x) +39L,(X) - OL, (X)
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i 0 (1 |2 3 |4 9

x. |0 |1 |1 |2 |2
fx) |-5 |-3 |-15 |39 |-9
(Xx—D(x+1)x=2)x+2) (x—=1)x+1)x—-2)x+2)

L (%)= (0-1)(0+1)(0-2)(0+2) 4
L (x) = X(x+2)(x=2)(x+2) _ x(x+1)x—-2)x+2)
(1—0)(1+1)(1—2)(1+2) 6

L (%) X(x=1)x=2)x+2) _ x(x=1fx-2)x+2)
‘ (-1-0)(-1-1)(-1-2)(-1+2) -6

L () = X(x=1)x+1fx+2)  x(x=1fx+1)x+2)
° (2-0)(2-D(2+1)(2+2) 24

L (x) X(x=1)(x +1)x-2) _ x(x=1)(x+1)x-2)
¢ (—2-0)(—2-1)(-2+1)(-2-2) 24




Derivation of Lagrange Form from Newton’s
= Linear Interpolation Interpolating polynomial

= £(x)

fl(X) = f(XO)—i— f(xl)_ f(XO)(x — Xo) o) fmmmmm e ffrmm e
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