Graphs, reattempt of the 2nd test
January 19th, 2009

Exercise 1. Find the maximum flow and the minimum cut in the following
network:

Exercise 2. Let X be the set of all subsets of {1,...,n}. Let A, C X
contain all subsets of {1,...,n} with exactly k elements.

Let kK < mn/2. The sets X} and &,,_; have the same number of elements.
Indeed, (Z) = (nfk) Does there exist a bijection from A}, to X,,_j, such that
each X € A}, is mapped to one of its supersets?

Exercise 3. Show that a tree cannot have two different perfect matchings.

Exercise 4. We say that a graph is uniquely k-edge colorable, if its edges
can be colored with k colors in exactly one way (modulo renaming of colors).
In other words, all colorings with k& colors give the same partition of edges
into matchings.

Show that uniquely 3-edge colorable 3-regular graphs are Hamiltonian.

The usage of written/printed materials is allowed.



Graafid, 2. kontrollt66 jarelt6o
19. jaanuar 2009

Ulesanne 1. Leia jérgmises vorgus maksimaalne voog ning samuti mini-
maalne loige.

Ulesanne 2. Olgu X hulga {1, ...,n} koigi alamhulkade hulk. Olgu X} hulga
{1,...,n} koigi k-elemendiliste alamhulkade hulk.

Olgu k£ < n/2. Hulkade X} ja A, voimsused on vordsed. Toepoolest,
(Z) = (nfk) Kas aga leidub selline bijektsioon hulgast X} hulka X,,_;, mis
seab igale hulgale X € &) vastavusse mone tema iilemhulkadest?

Ulesanne 3. Niita, et puul ei saa olla kahte erinevat tielikku kooskola.

Ulesanne 4. Graaf servad on k virviga dheselt virvitavad, kui neid saab
viarvida k véarviga iihelainsal viisil, arvestamata varvide iimbernimetamist.
Teisisonu, koik selle graafi servade varvimised k virviga peavad andma iihe
ja sama servade tiikelduse kooskoladeks.

Niita, et kui kolm-regulaarse graafi servad on iiheselt varvitavad kolme
vérviga, siis see graaf on Hamiltoniline.

Paberkandjal materjale tohib kasutada.



