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Please write down all the detail of your computation and answers.

1. (20%) Find (1) the Hermite polynomial, (2) natural (fres) cubic spline that interpolates /Z
at zg =1 and z; =4.

2. (20%) (1) Whrite down the algorithm of Newton method to solve a root y of the nonlinear
equation f(z) = 0.

(2) If v is a simple root of f(z) and the initial value is sufficiently close to <y, show that this
iteration converges to v quadratically by the fixed point theorem.

(3) What happens if 7 is a multiple roct? Why? (
3. (20%) Derive the composite trapezoidal rule for numerical integration with error formula.

4. (20%) (1) State the pivoting strategies of Gaussian elimination with maximal column pivoting
(partial pivoting), scaled column pivoting (implicit scaling) and maximal pivoting (complete
pivoting) for n x n matrix A. :

(2) Which one has the highest accuracy to solve linear systems?

(3) Which one uses the least CPU time?
(20%) Let A be an n X n nonsingular matrix and B be an 7 x m matrix. State the fastest nu-

merical method to compute (1) determinant of A, (2) A™'B. How many arithmetic operations
are needed in (1), and what is the minimal memory needed in (2)?
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