
MATH 505 — HOMEWORK # 1 Due: Monday, September 10, 2007

1. Distribution of binary numbers. Page 42, problem 1.

2. IEEE rounding. Explain the result of computing 9.4-9-0.4 in MATLAB.

3. Wilkinson polynomial. Use the following MATLAB code to define the function wilkpoly

that evaluates the Wilkinson polynomial of degree 20 using the expanded form (instead
of the factored form).

function y=wilkpoly(s)

syms x

f=1;

for i=1:20

f=f*(x-i);

end

f=collect(f);

y=subs(f,x,s);

Use MATLAB’s help function to find out what the various commands do. Write
another function wilkpolyfact that evaluates the Wilkinson polynomial of degree 20
in factored form. Use MATLAB’s fzero function to find the root of the polynomial
near x = 16 using each function. Explain your results.

4. Rounding errors and condition number of f . Let f(x) =
√

1 + x2 − 1.

(a) Explain the difficulty of computing f(x) for a small value of |x| and show how it
can be circumvented.

(b) Find a Taylor polynmomial that approximates the result with 16 digits of accuracy
for x ≤ 0.01. Compute the relative error of the original formulation and of the
alternative formulation you found in (a) by comparing to the Taylor polynomial
for a range of values of x ≤ 0.01. Report the results in a table.

(c) Compute (cond f)(x) and discuss the conditioning of f(x) for small |x|.
(d) How can the answers to (a) and (c) be reconciled?

5. Rounding errors. Page 44, problem 13. (you may use MATLAB’s chop function.

6. Error propagation in xα. Page 46, problem 20.

7. Condition number for various f . Page 47, problem 24.

8. Condition number of an algorithm. Page 50, problem 41.

9. Approximating derivatives. Consider the error when the derivative of a function f(x)
is approximated using the finite difference quotient

f(x + h) − f(x)

h
.
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(a) The order of the approximation is the smallest value p for which

|f ′(x) − Df(x)| = O(hp)

Use Taylor series to find the order of the approximation for a general function f .

(b) Use the above to approximate the derivative of the exponential function f(x) = ex

at x = 1, with h = 1/2j, j = 1, . . . , 65. Plot the error vs h on a loglog scale and
explain what you see.

10. Estimating c, d where γ − γn ∼ cd−n. Page 52, problem 4.

11. Approximating infinite series and infinite products. Page 52, problem 6.
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