MATH 4Q03/6Q03 — Winter 2007 1

TEST #1

9:30-10:20, February 15 (Thursday) in REF/102
Make sure to put your name and ID number in the top—left coafi¢ne answer sheet
No textbooks or notes allowed!

1. You are given an equatioix) = 0, wheref : R — R. Consider a modified version of this
equationa f (x) = 0, wherea # 0 is a real number. Construct a fixed-point algorithm for
solution of the modified equation. How to choose the parantetd every iteration, so that
this algorithm will be identical with Newton’s method apgddi to the original equation?

[2 points]

2. You are given an algebraic system in the fofm = b; derive an estimate of the relative

solution error”ﬁ;f“ when the system matrix is replaced with a perturbed maltrix A +E

and the new system isX = b; comment how this error depends on the properties of theixnatr
A.
[2 points]

3. You are given a large numb@t of linear algebraic systems with the same matki>xand
different right—hand side vectobs, ..., by. Assuming that\ is full, propose a cost—efficient
way of solving thes@&l systems (note that the optimal approach is not iterative).

[2 points]

4. You are given two data poinfs,y:1} and{xz,y>}. Construct an interpolating polynomial
P1(x) that will go through these two point using
(a) the direct (Vandermonde) approach; (only derive, butalsolve, the algebraic system),
(b) Lagrange polynomials,
(c) divided differences.

[2 points]

5. Given a set of data poin{s, yi iN:l’ whereN is a large number, show how to solve the least—
squares approximation problem usiy(g) = a€’* as the interpolating functiora(b € R).
[2 points]



