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Abstract: We offer an intrinsic theoretical framework to reveal the inner relationships among
three theories for Euler characteristic number, including Gauss-Bonnet-Chern theorem, Hopf-
Poincaré theorem and Morse theory. Moreover, we consider the Gauss-Bonnet-Chern (GBC) form
imbedded in arbitrary higher-dimensional manifold, which suggests a Hodge dual tensor current.
We show the brane structure inherent in the GBC tensor current and obtain the generalized Nambu
action for the multi branes with quantized topological charge.
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