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Aufgabe 1:
Given the following three vectors:
T B AT T
Co = (%70775) C1 = (7%70775> Cy = (0,1,0) (1)

a)
Show that C* = S(cg) @ S(cy,ca) = S(cy) ® S(co, c2). S(vy,...v,) denotes the vector
space spanned by the vectors vy, ... v,.

b)
Find the matrix P representing the projection from C? onto S(cp) along S(cy, ¢3) as well
as the matrix Q representing the projection from C? onto S(cy, cy) along S(cy).
c)
Show that the projections P and Q are orthogonal projections.
Aufgabe 2:
Suppose a linear mapping F' : X — ) is bijective. Show that the inverse mapping
F~1:Y — X is also linear.
Aufgabe 3:
Let V be the vector space of functions with basis B = {sint, ™ cost}, and let D :
V — V be the differential operator defined by Df(t) = %(tt). Compute the matrix
representing D in the basis B.
Aufgabe 4:
Show that a linear mapping P : X — X is a projection if, and only if: P? = P;
Aufgabe 5:

Given three orthogonal images spanning a subspace of the vector space C* x C*:




. has value -1 |:| has value 1

1. Find the orthogonal projection of the following image:

5 4 -1 5
3 2 0 1
X=1_9 o9 3 2
4 2 5 ¢

onto the subspace S(Xi, X, X3).

2. Find the error vector created by the projection onto the subspace, and show that
this error vector is orthogonal to the projected image.

Hint:
For the orthogonal projection y € Y of a vector x € X D Y the following equation

holds:
y = Z <X7 ei> €;,

where {e;} is an orthonormal basis of Y.



