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10.3 Representing Graphs and Graph Isomorphism Graphs (Conti.)

7. Observations of the Adjacency Matrix For a'iilrecteleraph N W\,
Loops: T thare s o [a¢p, 1T shows on Fu f’l’”‘g?‘“’““ ot mallt > os 16;(_
Sum of the row/column: Sym¢ 6‘; nes fcpﬁ,gwi‘ D@—W 9 Sums °'6/ CDlO(.VMVLS VE}T’CS
Symmetric property: SeL [oaep "m'\q O‘Q/‘CILL wwj‘r:x 15 not 1" —d%'l/u
NO, it s NOT symmetric MIToring. * tias. wppes” -thq»am\ toa. wallric.

8. Definition: Incidence Matrix based on the Incidence of Vertices and Edges of an Undirected Graph.
Let G = (V, E) be an undirected graph. Suppose that v;, v,, ..., v, are the vertices and eq, e, ..., e,, are the edges of G.
Then the incidence matrix with respect to this ordering of V and E is the n X m matrix is M = [m;;], where
o {1 when edge ¢; is incident with v;
ij —

0 otherwise

9. Example. Represent the given graph with an incidence matrix of an undirected simple graph.

R
vl 0 | O | 32
V3 (
Uy O 8 O 8 0 8 2
Vs o l D | 0l 3

e, €, €3 €, €s ez €7 eg
mep 110 0 0 Q0
vl 0 | (I O[IO
oo O | 0o o
Vil o O 9 OQ o\ |
sLo O 00 ( ( o009

11. Example of Isomorphism. Find the lAdjacency Matrix\of each given graph and the degrees of each vertex.

- 3 U Uy Uz Uy . K Vi Uy V3 Uy
C wro {0 (9] o %2 €
C'L uz ( O O \ v | Y g é) &
e 00 nl {{ o6
wo «L O C (o Ve B v
vertex Uy Uy Uz Uy vertex Uy Uy VU3 Uy
degree | 2 | 7 2| 2 degree | 2 _ 2| 9 2_

Are these two graphs “the same”?

12. Definition: Isomorphism of Graphs.
The simple graphs G; = (V;, E;) and G, = (V,, E,) are isomorphic if there exists (A OWe~—ou C’{V.D( Dt{tb

"FW\J-‘W\'% m V "to\/zwnh the property that _(J Q‘Mi U N AAJQCQ@! in %(and only if :ﬁ(fg) aud ff( V)
V\Q_ ° N . Such a function f is called 1S0 K
Two simple graphs that are not isomorphic are called AT TSDW\GYPY\ r C_




SQ w0 Qa0 SQ

13. Find the isomorphism f from definition in 12 to show that the graphs ¢ = (V,E) , H = (W, F) are isomorphic.

Uy L) Vi V2 “
Uy D
Ag = Us
'LL4 O
Uz Uy V3 V4 Tw ﬁmz
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H

14. Definition: Graph Invariant

A property preserved by isomorphism of graphs is called a
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2

(3) The

-f’-(q3) = V} 1
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N wrn “F(Ut)’—“\/lj ’F(ML)=\/V,
Ug)=V2 5 & one~Tto-owg |

owto ﬁwd‘m\. Wizl (6 an 1506 mcvphfsn,

correspondence between edges.

If (1), (2), and (3) are satisfied, then check if

of the vertices in isomorphic simple graphs must be

It might be hard to prove two graphs are isomorphic, but it is easier to show two graphs are not isomorphic.

15. Example. Check if an isomorphism f exists for the given graphs ¢ = (V,E) ,H = (W, F).

The Graph | The number of vertices | The number of edges degree sequence
G V| = |E| =
H Wl = |F| =
Conclusion:

16. Example. Check if an isomorphism f exists for the given graphs ¢ = (V,E) ,H = (W, F).

The Graph | The number of vertices | The number of edges degree sequence

G V| = |E| =

H W] = |F| =

U U, Uz Uy Us Ug UV, VUV, V3 VU, Vs Vg
uir T Uir .
U, [
Us U3
Uy Uy
Ug Vs
ug L Ve L
Conclusion:

17. Example. Check if an isomorphism f exists for the given graphs ¢ = (V,E) ,H = (W, F).

The Graph | The number of vertices | The number of edges degree sequence
G V| = |E| =
H W] = |F| =

a b ¢ d e f g h s t u v w x

Conclusion:

N R S & +n»

e

: Because the one-to-one correspondence between vertices establishes a one-to-one

. The isomorphic simple graphs need

: Because there is a one-to-one correspondence between the sets of vertices of the graphs.
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