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3c 1

Grade = 1+#points



Exam Questions Numerical Mathematics

Exercise 1.

(a) What is the expression for the condition number of the problem: ‘compute the
value of the function f in a point 2’? Compute the condition number in case fis
given by

flz) = sinh(2s) = %(823: — e %)

(b) Consider = v/2/2 with a possible absolute error of 0.01. We wish to compute
f(x). What is the value of the condition number in this case?

(¢) Given the condition number from (b). what can you conclude regarding the relative
error with which f(v/2/2) is computed?

Exercise 2. We want to approximate a quantity I(0) and obtain a sequence of numer-
ical estimates I(h) at step sizes h as given in the following table:

f h numerical value I(h)
0.5000 | 0.817286388000510
0.2500 | 0.816212596855330
0.1250 | 0.816148425997833
0.0625 | 0.816144458517675

(a) Determine from these values the order of convergence of this proces. i.e.. determine
the value of p in the relation

I(h) = I(0) + ah? + O(hPt1h),

(b) Determine the best approximation for I(0) from this information by extrapolating
once. Also. specify an estimate for the absolute error.

Exercise 3. Consider the integral I of a twice differentiable function f:R —= R over
the interval [a, b]

= / ' f(z) dx
The integral will be approximated using the midpoint rule I,,, in which
I~ Iy = (b—a)f(c)
where c = (a + b)/2.

a) Determine the quadrature error E = I — I,,,.
Hint: use the Taylor expansion of f around ¢ to represent the integrand f.
b) For which functions f is the mid-point rule exact?
c) Divide the interval [a, b] into intervals [x;, z;. 1] for i = 0,...,n — 1 where 29 = a.

z; < 2i4+1 and x, = b. Formulate the composite integration method corresponding
to the midpoint rule applied to this division of [a, b].



