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Generating 5-regular planar graphs

GuoLI DING ¥ JINKO KANNO AND JIANNING SU ¥

For k = 0,1,2,3,4,5, let P, be the class of k-edge-connected 5-regular planar
graphs. In this paper, graph operations are introduced that generate all graphs in

each P.
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THEOREM 1. FEvery graph in Py can be reduced within Py by Oy and O3 to a graph
for which every component is 5K, 3K or K2*.

THEOREM 2. Fvery graph G in Py can be reduced within Py

(i) to 5Ky, 3KL or K3* by Oy, Os, and Oy; and
(ii) to 3KL or K2F by Oy, Oy, and Oy, unless G = 5K,.

THEOREM 3. FEwvery graph in Py can be reduced within Py by Oy, Oy, O3, Os, and
O to 3K¥ or 5K,.

THEOREM 4. Every graph in P3 can be reduced within Ps by O1, O3, 07, and Og
to 5Ky or 3KE.

THEOREM 5. Every graph in Py can be reduced within Py by O1, Og, and Oy to
5K,.
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THEOREM 6. Fvery graph in Ps can be reduced within Ps by O1, O11, and Oq5 to
5K,.

Class Operation Minimum graphs
Po 01,03 5Ky, 3KE K3E
Py 01,03,04 5K, 3KE, K3E
Py 01,0,,0, 5K,, 3KL, K3E
Po 01,05, 03, 05 5Ko, 3K, K3

7)3 01703707708 5K273K2L
7)4 Ola 097 010 5K2
Ps 01,011,012 5K,

Further Remarks

For k£ = 1,2,3,4,5, we proved generating theorems for the classes Py of all
k-edge-connected 5-regular planar graphs.

One of next natural questions is to pursue splitter theorems for P and Py .
Suppose a graph G “contains” another graph H. Then how can G be built up
from H in such a way that certain properties of G and H are preserved during
the construction process? Probably the best-known result to answer this kind of
question is the one by Seymour [7], for general matroids, and Negami [6], for graphs
only, which explains the construction when the containment relation is the minor
relation and the property to preserve is 3-connectedness. These answers are known
as splitter theorems. Ding and Kanno have proved splitter theorems for several
classes of 3-regular, 4-regular or 4-regular planar graphs (see [2, 3, 4]).
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