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The stofpPbegins e

o konigsberg bridge
on the Pregel River

May 12,2011 Interactive Seminar Series 2011



Nature Precedings : doi:10.1038/npre.2012.7120.1 : Posted 3 Apr 2012

The konigsbergbridge preblem

Find a traversal through the cities that
would cross each bridge once and
only once.

Formalized version:

Find an Euler walk in the shown graph.
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A giaph
o G=(V, E)

= I Setof vertices {vl,vZ, .., v, }
» E:Setof edges{el, ez, ..., e,}

ECVxV

o Order of the graph: m
o Size of the graph: n
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Given, G = (V, E)

I(v) ={(i, DEVxv|(i, jeE}
d(v) = [1(v)|
d(G) = (1/|V])-Lyev d(v)

Y.y d(v) is twice the size
of the graph i.e. 2|E]|
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Directed@raph

o Distinguishing vertex pairs
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o " ‘t \'. LY om
- - ol -

' ﬁ ' In-degree: d-(v)
o Out-degree: d*(v)

ZveV d_(V) = ZveV d+(V) = |E|
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o The number of vertices of odd degre
always even.

eina graph is
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Walks, pathgand cy@_lrES

o A walkis a sequence of edges in a graph
= A walkin which no edge is repeated is a trail
« A trail in which no vertex is repeated is a path
= A path which have same start and end vertices is a cycle
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Propertigg@f a trég

o Atreeisa connected graph with no cycles

o There is one and only one path between every pair
of vertices

o The degree of a tree with n vertices is 2(n-1)/n
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Cliques: Complete subgraphis

1-vertex cliques (vertices) - 23,
2-vertex cliques (edges) - 42,

3-vertex cliques (light blue
triangles) - 19 (11 are
maximal),

4-vertex cliques (dark blue
trianges) - 2 (both are
maximum and maximal).

Clique number of the graph: 4
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Bipartite grapla@nd bigligue

G=(V1,V2,E), where EC V1x V2

Vi WA
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The stogpends..,

o An Euler walk is a walk that traverses every edges
of a graph once

= Criterion: During any walk in the graph, the number of
times one enters a non-terminal vertex equals the
number of times one leaves it.

» Thus, the degree values of the
non-terminal vertices should be
even.

= But, this graph has degree
values 3, 3, 5, 5.

= S0, no solution exists.
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