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Lagrange Interpolation
Let x0, . . . , xn ∈ R be distinct, and y0, . . . , yn ∈ R.

There exists a unique pn ∈ Pn s.t. pn(xk) = yk for k = 0, . . . , n.

pn(x) = L0(x)y0 + L1(x)y1 + · · ·+ Ln(x)yn,

Lk(x) =
n∏

j=0,j 6=k

x− xj
xk − xj
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Lagrange interpolation polynomial for f : R→ R
with interpolation points x0, . . . , xn

pn(x) = L0(x)f(x0) + L1(x)f(x1) + · · ·+ Ln(x)f(xn),

Lk(x) =
n∏

j=0,j 6=k

x− xj
xk − xj

(Note: p(xk) = f(xk) for k = 0, . . . , n)
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Interpolation Error
x0, x1, . . . , xn ∈ [a, b], f is (n+ 1) times differentiable on [a, b].
For all x ∈ [a, b], we have

f(x)− pn(x) =
f (n+1)(ε)

(n+ 1)!
πn+1(x), ∃ε ∈ (a, b)

πn+1(x) := (x− x0)(x− x1) . . . (x− xn)
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Hermite Interpolation
Let x0, . . . , xn ∈ R be distinct, and y0, . . . , yn, z0, . . . , zn ∈ R.

There exists a p2n+1 ∈ P2n+1 s.t. p2n+1(xk) = yk, p′2n+1(xk) = zk
for k = 0, . . . , n.

p2n+1(x) = {H0(x)y0 +K0(x)z0}+ {H1(x)y1 +K1(x)z1}+
· · ·+ {Hn(x)yn +Kn(x)zn},

Hk(x) = [Lk(x)]
2 [1− 2L′(xk)(x− xk)] ,

Kk(x) = [Lk(x)]
2(x− xk)
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