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| NTRODUCTI ON
A "vertex-graph" is a graph satisfying the follow ng constraints:
i) Its vertices are of valence 3 or higher;
ii) It is at |east 2-edge-connected, i.e€., no bridges;
iii) Its vertices have no self-1oops.
The above definition permts nultiple edges between vertices, i.e.,

mul ti - graphs.

A previous paper indicated the need for the availability of a conplete
list of vertex-graphs for specified degree sequences and the useful ness of
such a list to a conputer program{2} that generates a conplete |ist of
i somers based on a specified atomc conposition. Chemcal atons of val ence

hi gher than 4 are rare and thus our attention here is confined to vertex-graphs

G(t,q) having t vertices of valence 3 and q vertices of valence k.

The conputer nethod presented in [1] uses the sub-methods of "Edge
Label ling" and "Vertex-Pair Pronotion", and generates G(t,q) graphs from

G(t+2q) graphs, i.e., from Trivalent Regular G aphs.

Lederberg [3] has presented a listing of G(t,0) graphs which was used in
generating the graphs presented at the end of this report. Lederberg's lists
are conplete for t=2,4,6 and 8. For t=10 the only (non-Hamiltonian, non--planar)

graph that was not |isted was the Petersen graph shown bel ow.




RESULTS

Table 1 shows the nunber of Gt,0O graphs. Table 2 lists the nunber of
quadri/trival ent graphs that were derived. The Appendix gives a conplete

list of graphs.
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TRI VALENTS
2
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Table 1.

Nunmber of G{t,o) graphs.

NUMBER OF GRAPHS

16

66



GRAPHS HAVI NG

TRI VALENTS

2
4
6

QUADRIVALENTS

1
1
1

Table I1I.

TRIVALENTS | N

COUNT BASI S GRAPH
1 4
5 6
24 8
180 10
4 6
34 8
297 10
- 6
12 8
186 10
3 8
54 10
6 10

SUMARY OF RESULTS PRESENTED



APPENDI X.  THE CATALOG OF G(t,q) GRAPHS FOR THE THI RTEEN CLASSES PRESENTED
IN TABLE I1.

Expl anation of Format:

No attenpt has been made to derive canonical nunberings for the graphs.
Each graph is listed on two lines. The first line is an arbitrary sequence
nunber that begins with 1 for each class presented. The second line is a

list of edges. Al graphs are undirected.

Di scl ai ner: ,

These tables carry no guarantee of accuracy since there is always the
possibility of undetected hardware or software errors. There are no known
errors prior to the tine of this reporting and the author is reasonably

sure of the results.

G aphs List begi ns on Page
t g
2 7
L 1 8
6 1 9
8 1 11
2 19
L 2 20
6 2 22
0 3 34
2 3 35
L 3 36
0 4 44
-2 4 45
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6=7



2-3

3-4
2-3
2.3
2-3
3-4
3-4
2-7
2-3
2-3
2-3
2-3
2.4
2-3
2-3
2-3
2-3
2-3
2-3
2-3
2-3
2-4
2-3
2-3
2-3

3-4
3-4
3-5
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
2-3
3-4
2-4
2-5
3-4
3-4
2-5
2-5
2-5
2-4

2-5
2-5
2-3

3-5
3-5
4-5
4-5
3-6
3-7
4-5
4-5
3-6
3-7
3-7
3-7
3-4
3-5
3-4
3-4
3-6
3-5
3-4
3-4
3-4
2-5
3-4
2-6
3-4
3-4

4o

3-7
3-6
4-5
4-5
4-5
4-5
4-7
4-5
3-7
4-5
4=5
4-5
3-6
3-6
3-6
3-6
4-5
3-7
3-6
36
4-5
3-4
3-5
3-4
3-6
3-7

4-5
4-5
4-7
4-7

4-5

5- 6
5- 6
45
4-7
4-5
4-6

4-5
3-7
4-5
4-5
4-5
3-7
4-5

4-6
4-6
4-5
3-7
4-5

4-6
4-7
5- 6
5- 6
4-7
5- 6
5- 6
5-7
4-5
5- 6
4-b
4-7
4-7
4-6
4-5
5- 6
4-7
4-7
4-5
4-7
4-7
4-7
4-7
4-6
4-5
4-5

5- 6
5- 6
6-7
6-7
5- 6
5-7
5-7
6-7
4-6
5- 6
5- 6
5- 6
5- 6
5-7
5- 6
6-7
5- 6
5- 6
4-7
5- 6
5- 6
5-6
5- 6
5-7
5- 6
5- 6

6-7
6-7

6-7
6-7
6-7
6-7
6-7
5-6
6-7
6-7
5-6
6-7
6-7
5-7
6-7
6-7
6-7
5=6
6=7
5-7
5-7
6-7
6-7
5-7
5-6



184
1-2
185

186

2-3
2-3
2-3
2-3
2-7
2-3
2-3

2-3
2-3
2-3
3-4
2-7
2-3
2-3

3-4
3-4
3-4
3-7
3-4
2-6
2-6

43

3-7
3-7
3-7
4-5
3-4
3-4
3-4

45
45
4-5
4-5

4-5
4-5
4-6
4-5

4-5
4-7

6-7
4-6
5- 6
6-7
5- 6
4-7
5- 6

6-7
5=6
5=6
6-7

5-6
5-6



CATALOGE4 (3 Entries)

1

12 1=2 3«4 1.4 3
b M

12 12 1el 1e4 2

3 .

12 12 ie3 1es 2.
N
L

v

r——



CaTalL0G24 (54 Entries)

i-z -3 1-4 2-4 2-5 3-4 3% 3-6 4-5 4-6 5-6

i-z 14 1-b 2+3 25 3-4 3-4 3=6 4-5 5.6 5-6

i-3 |-4 1-6 -3 2-4 2-6 34 3-5 4-5 5.6 5-6

. ?-2 1-3 1-6 2-3 2-6 3-4 3-5 4-5 4-5 4-6 5-6
i-z 1=3 -6 2-3 2-5 2-6 3-4 3-5 4-5 4-6 5-6

g-Z -3 -6 2-3 2-4 7.5 3-¢ 4-5 4-5 4-6 5-6

N é-z 1=3 1-6 2-3 2-3 2-4 3-5 4-5 45 4-6 5-6
1-2 1-3 -3 1-6 2-3 2-4 3-5 45 45 46 56

r-2 1-2 1-5 1-6 2«3 2-3 3-4 3-6 45 4-6 5-6

S %92 i-5 1-6 2-3 23 2.5 3-4 3-6 4-5 4-6 5-6
i}z 1-5 1-6 2-3 2-4 3-4 3-6 3=6 4-5 4-5 5-6

%?2 -3 1-5 2-3 2-4 3.6 3-6 4-5 4-5 4-6 5-6

< %?2 1-3 1-5 2-3 2-5 3-4 3-4 4-6 46 56 56
. ﬂ?z i=6 1-6 2-3 2-3 3-4 3-4 45 45 56 56
ﬁ?z 1-2 1-6 2-3 3-4 34 3-6 4-5 4-5 5-6 b5-6

; 172 192 16 23 246 34 3-4 45 4.5 5.6 56
L igz 1=2 1=2 1-6 2-3 3-4 3-4 45 45 56 56

1-2 -2 1-3 1~6 23 2-6 3-4 4-5 45 5-6 5-6

= pe

-2y 1-2 1-3 i-6 2-3 2-6 3-4 3-4 4-5 5.6 5-6

| f?z -2 -6 2-22-4 3-4 36 45 45 T-6 5-6
- E?Z -2 1-3 2-3 2-4 3.4 3-6 4-5 4-5 56 5-6
L 2 1-2 1«3 1= 2-3 z-4 3-4 4-5 4-5 5.6 5-6

12.?:2 -2 1=3 |-4 2.3 2-3 34 4«5 4-5 5.6 5-6

24



1-2 1~4

25

[-2 1-2
26

1-2 1-2
23%c

28 1-3
1-2 1=-2
29

1-2 1-2
32

[-2 1-2
31

1-2 1-2
32

1-2 1-2
33

[-2 1-2
34

[-2 1-2
35

-2 -3
34

[-2 1-4
37

1-2  1-2
38

1-2 1=-2
39

-2 1-2
42

1-2  1-2
1-2 1-2

42

-2 1-2
43

1=2 -2
44

[-2 1-2
45

[-2 1-3
46

[-2 -2
47

1.2 1-2
1-2 1-3
49

1-2 1-3

52

2-3
2-6
3-4
2-4
2-4
2-3
2-3
2.3

3-4

2=3
2-3
2-4
2-5
243
2-4

3-4
3-4
3-4
3-4
3-6
3-4

3-4

3-4-

3-4
3-4
3-4
2-4
3-4
3-4
3-5
3-4
3-4
3-4
3-4
3-4
3-4
2-4
3-4
3-4

(38 ]
'
D

3-4

3-6
3-6
3-G
4-5
45
3-4
3-6
3-4
3-5
3-5
3-4
3-4
3-5

35
3-5
3-4
3-4
3-4
3-4
3-4
J-4

3-6

4-5
4-5
4-5
4-5
4-5
3-6
4-5
3-5
3-6
3-6
3-5
3-5
4-5
4=5
4-5

4<5

4-5
4=5
3-4
3-4
4-5
3-6
3=6
4-5
4-5

4-5

4-5
4-5
4-6
4-6
4-5

4-5
4-5
4-5
4-5
4-5
4-6
4-6
4-6
4-6
4-6
4-6
4-6
4-5
4-5
4-6
4-5
4-5
4-6
5- 6

5-6
5-6
5-6
5-6
5-6
5-6
5-6
5-6

-6

vl

5-6
5-6
5-6
5-6
5-6

5-6
5-6
5-6

5- 6
5- 6
5- 6
5- 6
5- 6
5- 6
5- 6
5-6
5- 6
5- 6
5-6
5- 6
5- 6
5- 6
5- 6
5-6
5- 6
5- 6
5- 6
5- 6
5-6
5- 6
5- 6
5- 6
5- 6



o

1-2
51
1-2
52
1-2
53
1-2
54
1-4

3-4

2«3

3-4
3-4
3-4
2-3
2-3

4-5
45
3-4

2=6

47

4=5
4-6
4-6
4-5

5-6
5-6
5-6
5-6

4-5

5-6
5-6



CATALOGEL (6 Entries)
i

1-2 1-2 i=C -5

?

1-2 1-2 1-%  1-5
=2 1= 1= =D
1-2  1-3 1-4 1-5

5

1a? 13 1e¢q 1=5
%;-) 1=2 1~ )

Dmb

L8



