Computer Science and Mathematics
Summer term 2015

Exercises 1

1.

9.

Show with Venn diagrams:
@ An(BOC)=(AnB)O((ANC)
(b) An B =AC[BC

. (@) How many subsets with exactly 3 elements @oset with 5 elements have?

(b) Let B(n, k) = number ok-element subsets of a set witlelements.
Show thaB(n, k) =B(n-1,k) + B(n-1,k-1) ifn>1and 0 k<n.

(c) From (b), deduce the list of numbdéé, k) forn=0,1,...,6 ank=0, 1, ... n.
In which other mathematical context doytappear?

. Find a formulafor AOBOC|.

. What is the number of words of lengtlover an alphabet witkelements?

List them systematically for the cake= 2, n = 4.

. How many circles (with no edges appearing mioa@ bne time in it) are contained

in this graph?
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. List all bipartite graphs with each of the twamstituting vertex sets having 2 elements.

. List all functions of the set §; b; ¢} into itself.

Which of them are bijective?

. Which of the following functions: R - R are bijective?

f(x) = 1
f(x) = 2
f(x) = x?
f(x) = 2¢
f(x) =3

Determine a formula for the inverse functibnt for f(x) = 1/(+1) (withx > -1/2).

10. (just for training) Simplify as far as possibl

1_x—l

(a) XIl
X

(b) @&+ 20)*~ (- 2a)*+ (@a—b)(a+b)

(c) f(g(x)) for f(2) =2 +z+ 1 andg(X) =x— 1.



