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— Aufgabenblatt 2 —

Aufgabe 2.1 Sei A die Adjazenzmatrix eines r-regulären Graphen G mit kleinstem
Eigenwert λmin und mit

α(G) =
−|V |λmin

r − λmin
.

Stellen Sie eine Beziehung zwischen den unabhängigen Mengen maximaler Kardi-
nalität von G und den Eigenvektoren von A zum Eigenwert λmin her.

Aufgabe 2.2

a) Zeigen Sie, dass die Abbildung

f : R(
[n]
t ) → R(

[n]
t−1), f(x)S =

∑
T∈([n]

t ),S⊆T

xT , S ∈
(

[n]

t− 1

)
,

surjektiv ist.

b) Zeigen Sie, dass die Abbildung

g : R(
[n]
t ) → R(

[n]
k ), g(x)U =

∑
T∈([n]

t ),T⊆U

xT , U ∈
(
[n]

k

)
,

injektiv ist.

Aufgabe 2.3 Sei A die Adjazenzmatrix eines r-regulären Graphen G. Zeigen Sie:

a) Falls λ Eigenwert von A ist, dann ist |λ| ≤ r.

b) G ist zusammenhängend genau dann wenn dimEig(A, r) = 1 ist.

c) G ist bipartit genau dann, wenn −r ein Eigenwert von A ist.

Aufgabe 2.4 Für 0 ≤ r ≤ k − t definiere die (n, k, t)-Schnittfamilie

Fr =

{
A ∈

(
[n]

k

)
: |A ∩ {1, . . . , t+ 2r}| ≥ t+ r

}
.

Zeigen Sie, dass |F1| ≤ |F0|, falls n ≥ (k − t+ 1)(t+ 1).

Abgabe: Bearbeitete Aufgaben bis spätestens Mittwoch, den 22. Oktober 2014 um
23 Uhr 59, in das Onlineformular auf der Vorlesungshomepage eintragen.



— Zitate —

Aus dem Buch “Indiscrete thoughts” von Gian-Carlo Rota:
Mathematicians can be subdivided into two types: problem solvers and theorizers.
Most mathematicians are a mixture of the two although it is easy to find extreme
examples of both types.

To the problem solver, the supreme achievement in mathematics is the solution to
a problem that has been given up as hopeless. It matters little that the solution may
be clumsy; all that counts is that it should be the first and that the proof be correct.
Once the problem solver finds the solution, he will permanently lose interest in
it, and will listen to new simplified proofs with an air of condescension suffused
with boredom. The problem solver is a conservative at heart. For him, mathematics
consists of a sequence of challenges to be met, an obstacle course of problems. The
mathematical concepts required to state mathematical problems are tacitly assumed
to be eternal and immutable. Mathematical exposition is regarded as an inferior
undertaking. New theories are viewed with deep suspicion, as intruders who must
prove their worth by posing challenging problems before they can gain attention.
The problem solver resents generalizations, especially those that may succeed in
trivializing the solution of one of his problems. The problem solver is the role model
for budding young mathematicians. When we describe to the public the conquests
of mathematics, our shining heroes are the problem solvers.

To the theorizer, the supreme achievement of mathematics is a theory that she-
ds sudden light on some incomprehensible phenomenon. Success in mathematics
does not lie in solving problems but in their trivialization. The moment of glory co-
mes with the discovery of a new theory that does not solve any of the old problems
but renders them irrelevant. The theorizer is a revolutionary at heart. Mathema-
tical concepts received from the past are regarded as imperfect instances of more
general ones yet to be discovered. Mathematical exposition is considered a more
difficult undertaking than mathematical research. To the theorizer, the only mathe-
matics that will survive are the definitions. Great definitions are what mathemati-
cians contribute to the world. Theorems are tolerated as a necessary evil since they
play a supporting role — or rather, as the theorizer will reluctantly admit, an essen-
tial role — in the understanding of definitions. Theorizers often have trouble being
recognized by the community of mathematicians. Their consolation is the certainty,
which may or may not be borne out by history, that their theories will survive long
after the problems of the day have been forgotten.

If I were a space engineer looking for a mathematician to help me send a rocket into
space, I would choose a problem solver. But if I were looking for a mathematician
to give a good education to my child, I would unhesitatingly prefer a theorizer.


