BULLETIN OF THE ICA
Article in press.

A new family of graceful spiders built
from Rosa’s path

N. B. HuaMANI AND M MUBEEN TAJUDEEN

Abstract. We prove that every spider T with 7¢ — 1 legs, of which 3¢ have
length 4m+1 and 4¢/—1 have length 2m+1, admits a graceful labeling. The
construction is based on Rosa’s classical graceful labeling of the path Py,
followed by a controlled cutting procedure and a reconnection at the center
of the spider. For the family under consideration, this mechanism is encoded
by an explicit labeling ®, obtained through a blockwise decomposition of
Py, a prescribed orientation pattern for the resulting components, and
a reindexing of their vertices. We show that ® is injective and that the
induced edge-label differences realize each integer from 1 to |E(T)| exactly
once. This yields a new infinite family of graceful spiders whose number
of legs grows linearly with ¢ and whose leg lengths follow a rigid mixed
pattern of the two odd values 2m + 1 and 4m + 1.
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