
Lecture 8: Continue Interpolation (01/28/2026)

(x0, yo), (x1, y1), . . . , (xn, yn)

The Lagrange polynomial P whose graph passes through these points.

P (x) = yoℓo(x) + y1ℓ1(x) + . . .+ ynℓm(x)︸ ︷︷ ︸
Lagrange fundamental polynomial

ℓo(x) =
(x− x1)(x− x2) . . . (x− xn)

(x0 − x1)(x0 − x2) . . . (x0 − xn)

ℓ1(x) =
(x− x0)(x− x2) . . . (x− xn)

(x1 − x0)(x1 − x2) . . . (x1 − xn)

ℓ2(x) =
(x− x0)(x− x1)(x− x3) . . . (x− xn)

(x2 − x0)(x2 − x1)(x2 − x3) . . . (x2 − xn)

ℓo(x0) = 1

ℓ1(xk) = 0 for k ̸= 0

ℓk(xj) =


1 if k = j

0 if k ̸= j

Example :

17



Find a polynomial of degree ≤ 2 such that P (0) = 1, P (1) = 3, P (2) = 4

P (x) = 1ℓo(x) + 3ℓ1(x) + 4ℓ2(x)

ℓo(x) =
(x− 1)(x− 2)

(0− 1)(0− 2)
=

1

2
(x− 1)(x− 2)

ℓ1(x) =
(x− 0)(x− 2)

(1− 0)(1− 2)
= −x(x− 2)

ℓ2(x) =
(x− 0)(x− 1)

(2− 0)(2− 1)
=

1

2
x(x− 1)

Therefore

P (x) =
1

2
(x− 1)(x− 2)− 3x(x− 2) + 2x(x− 1)
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