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Problem 1

Apply Lagrange interpolation to solve the following problem: find the unique
polynomial of degree at most two satisfying

p2(0) =0, p2(2) =1, pa(1) = 0.

Guidelines: We use the Lagrange form for the interpolation polynomial:
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Problem 2

Construct the Lagrange interpolation polynomial p; of degree 1 for a contin-
uous function f defined on the interval [—1, 1], using the interpolation points
9 = —1 and z; = 1. Show further that if the second order derivative of f
exists and is continuous on [—1, 1] then
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where
M, = max, |1 (x)].
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Give an example of a function f for which equality is achieved.
Guidelines:



e Use the definition of Lagrange interpolation polynomial to find p;.
e Use the error bound for the interpolation polynomial (Theorem 6.2).

e To find a concrete example for f, try with a quadratic polynomial of
the form f(z) = az® + bx + ¢ and determine a, b and c.

Problem 3

Write down the Lagrange interpolation polynomial of degree 1 for the func-
tion f : x — 23, using the points o = 0 and x; = a. Verify Theorem 6.2
by direct calculation showing that in this case £ is unique and has the value
£ = %(x +a).



