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/SimpleGraph on verticesnodes

Eg. Listall "graphs on 4 vertices:

aa --8 a b
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A graph of ordern is a pair G:(V,E) when V is a setofa vertices and E is a

subset of pairs Sr, w3 where vew, v,w- . E.g. the graph with vertices 1,2,3,4

and edges 51,33,92.33 can be illustrated (the two graphso
are isomorphic
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Of these four graphs, which one is not isomorphic to the others?

Graphs (a), (b) are isomorphic. Graph (c) is not isomorphic to(a) or (b) because graph (a)
has diameter 2:any two vertices are atdistance atmost2 apart. However, graph (it has

diameter3.
(symmetry)

An annorphism of a graph is an isomorphism from the graph toitself.
An isomorphism from graph (a) to graph (d) isthe map with table of values
vertex verta
iu(a) in(d) This is a very special graph having thespecial propertythatfor every
⑤

pathoflength 3 (vertices vo, v.,Va, Vs with vowv,oVenVs, Ytv,

is : v + vs, v, +vs(in (a) and every path wonw,wwzwWs in (d) (WotWe, worms,

witwn) there is a unique isomorphism (a) ->(b) mapping vine vi
Thisisa person graph. Howmany isomorphisms are therefrom (a) to (d)?

5 10x3x2x2 = 120.



In particular, aPetersen graph has 120 automorphisms.
the graph to(a4-cycle) has 8 automorphisms Notan automorphism:

02 1 0r0 00 0+0

122 1293 (n 1 1r-|

2r3 2-2 2v2 2-3
3r>0 3r 1

323 3572

identity The edge On3 is mapped to a

non-edge of 2
The graph ofhas exactly 2 automorphisms
A graph withonly one automorphism? · (the graph of ordin 1, i.e. having only one verter).
Aless trivial example with more than one vatex:0000+

↓
Every graph as a degree sequence. The degree

of a verteris the number ofits neighbors.
the graph i (above) has degree sequence (11,1,2,2,3,3).
Iftwo graphs are isomorphic, they must have the same degree sequence.
An isomorphism from T toi mustmap each verter to a vertex ofthe same degree.
Iftwographs have the samedegree sequence, mustthey

be isomorphic?


