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Short Circle Coverage and Nowhere-Zero 4-Flow

LU Na, ZHANG Junyang
(School of Mathematical Sciences, Chongqing Normal University, Chongging 401331, China)

Abstract: [ Purposes | Verify Tutte’s 4-flow conjecture for some special classes of graphs. [ Methods]Use the nowhere-zero 4-flow of

subgraphs to construct the nowhere-zero 4-flow of original graphs. [ Findings]1) Let G = U G;be a graph where every G; is a

subgraph of G admitting a nowhere-zero 4-flow. If there are at most two common edges between U G, and G, for each 2<C/<(n, then
Gadmits a nowhere-zero 4-flow. 2) If a graph G=HUF where H admits a nowhere-zero 4-flow dnd F is a bridgeless graph of order
at least 4, then G admits a nowhere-zero 4-flow. 3) If each edge of a graph Gis contained in cycle of length at most 4. then G admits
a nowhere-zero 4-flow. [ Conclusions ] Our second result is a generalization of Catlin’ s lemma. The result on the existence of

nowhere-zero 4-flows of Cartesian product graphs given by Imrich and Skrekovsk is a direct corollary of our third result.

Keywords: integer flow; nowhere-zero 4-flow; cartesian product graph
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