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Twenty points for each problem. Please write down all the detail of your computation and

aNnswers.

1. (1)Why a subtraction of two close floating point numbers is unstable? Please give an example
to illustrate it. '

(2)For very small number € ~ 0, how to compute V/z +¢&— ¥z and sin(z +¢) —sinz to avoid
unstable substraction. '

2. Write a program to evaluate the polynomial
k2
flz) = Z a;z’
i=0

~ and its derivative at & = ¢ using least arithmetic operation. Compute the number of arithmetic
operation needed in your program. :

3. (1)Under what conditions will a fixed point iteration
Tn = g(ifnal), n= 172: e

converge?
~ (2)Let a > 0. Show that the sequence

Lp—1 a

—1.9. ...
2 2$n_17n )

Tn =

converges to 1/a for all zo > 0. What happens if zo < 07

4. Use polynomial interpolation to prove the three-point midpoint formula for second derivative

1 . .
f(0) = 35lfle+ k) = 2f(e) + fle = R,
and use Taylor’s Theorem to compute its error formula. Is this a stable method?

5. Write the following matrix A as the PLU decomposition A = PLU, where P is a permutation
matrix, L lower triangular matrix, and U upper triangular matrix.

1 -23 0
1 -2 3 1
1 3 2 -2
2 1 3 -1
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