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In this paper we study the bi-Laplacian operator A=d4/dx4 acting on a finite connected 

network G. We provide different equivalent representations of the possible self-adjoint 

vertex conditions one can endow A with. Then, we prove that the associated parabolic 

problem is well posed in L2 (G) and the semigroup generated by -A extrapolates to a 

consistent family of semigroups on Lp(G) for 1 ≤ p ≤ ∞. Moreover, we prove that, with 

suitable choice of the vertex conditions and the underlying graph, (e-t A)t≥0  is eventually 

positive and eventually L∞-contractive. Furthermore, we study positivity of the semigroup 

generated by the bi-Laplacian on discrete graphs. 

 


