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Abstract. This paper establishes a mathematical identity between the attention mechanism—the core operation of
the Transformer—and a geometric construction we call a polygon graph. Erecting each node's value as a height and
joining the tips yields a ridge; the trapezoids beneath the ridge sum to a path area, and its normalization equals the
convex combination of values produced by attention. Every quantity—ridge, trapezoid area, path area, ridge net, and
enclosed volume—is determined solely by node values and edge measures, a closure property that coincides exactly
with attention returning a normalized weighted barycenter via the trapezoidal (piecewise-linear) integral. We further
identify layer stacking with iterated integration that raises the integration degree, the residual stream with a discrete
fundamental theorem of calculus (an accumulator of integrals), and the softmax of query—key scores with the natural-
to-expectation (6 <> n) Legendre duality of an exponential family. Whereas the trapezoidal rule is quadrature under a
fixed measure, attention is generalized quadrature under a learned, query-dependent measure on the same node—edge

skeleton: a Transformer is a polygon-graph integrator with a learnable measure on its edges.

Keywords: Transformer, attention, polygon graph, trapezoidal rule, path integral, discrete exterior calculus, informa-

tion geometry.



	序論
	ポリゴングラフの構成
	台形・経路面積と注意機構の同一性
	リッジネットと容積
	層構造と残差：反復積分
	情報幾何的解釈
	同一性の範囲と限界
	結論

