Computer Science and Mathematics
Summer term 2026

Exercises 4

1. The point&A = (1; 3), B=(11; 7) andC = (3; 13) are given in the cartesian coordinate
system.

(a) LetA be the new zero (origin) and calculate the vectors AB and ¢ = AC.

(b) Calculate the vectod =b + ¢ = AD and the absolute coordinates of the new @int

(c) Calculate the inner produtt® and the angled (b,c).

(d) Extend the vectors by a third dimensiortijwialue 0) and calculate the cross product
bx¢.

(e) Calculate the area of the parallelogranmspe by b and ¢.

2. Letp be the plane in Rwhich goes through the poins = (7; 1; 5), B=(8; 3; 5) and
C=(10; 1; 1). Calculate a vector which is orthoglatop.

3. Letf: IR? ~ IR? be the linear mapping which performs a countekcldse rotation
by 45° around (0; 0). What is the matrixfo?
(Hint: Remember that its columns are the imaxgfeke standard basis vectors unider
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4. Let A= .

(a) Calculate A& , A&, , Atﬁ_lJ, and AE@J

(b) Give a geometrical description of the lingmpping X = AlX
which is associated A0

5. Determine the results:
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