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Theory

Exercise 1 (4 points). Consider the function f that maps the parameters (x1, z5)
to the smaller of the two solutions of the quadratic equation

y? = 2r1y + 25 =0
under the assumption that x2 > z.
e Determine an explicit formula for f(xq,xs).

e Analyze the stability of the resulting formula by considering
v Of zoy  Of

ma_xl(ml’xQ) and ma_@(xl,xg).

For which (z1,x3) is the problem well-conditioned?

e Guess at which point the following algorithm can run into stability problems
even for those (x1,z5) at which the problem is not ill-conditioned?

y = (1) (1)

Yo = Y1 — X2 (2)

Ys = \/@ (3)

f(@1,22) = 21 — y3 (4)

e Show that
— x2
f(Il,JfQ) - 1 N \/m (5)
holds.
Programming

Exercise 2 (4 points). Familiarize yourself with MATLAB and implement equations
(1)-(4). Then implement an algorithm based on (5). Choose z; = 1 and zo = 2-1078,
and run both algorithms in double and in single precision. What do you observe?



