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“A fullerene, by definition, is a closed convex cage molecule 
containing only hexagonal and pentagonal faces.” 

R. E. Smalley
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Estrada, E., Hatano, N. Chem. Phys. Lett. 486 2010, 166.
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A graph G is said to have edge expansion (K, φ) if

( ){ }SvSuUvuEUS ∈∈⇒∈⊂=∂ ,,

Set of edges connecting S to its 
complement

( ) KSVSSS ≤⊆∀≥∂   with          ,φ

S
S

nSS

∂
≡

≤ 2/:
minφ

S

S



jj λλµ −= 1

∆xi( )2 = φ2 i( ) 
2

∆
+

φ j (i)
2

λ1 − λ jj=3

n

∑ .

nλλλ ≥≥≥ 21

1≡βθ 21 λλ −=∆

(17)

Estrada, E.; Hatano, N.; Matamala, A. R. In the book: Mathematics and
Topology of Fullerenes, A. Graovac; O. Ori; F. Cataldo, Eds.; Springer, 2010 to
appear.



Among all graphs with n nodes, those having 
good expansion display the smallest topological 
displacements for their nodes.
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A classical mechanics approach to vibrations in molecules
can be formulated on the basis of the generalised 
Moore-Penrose inverse of the graph Laplacian.

A quantum mechanics approach to vibrations in molecules 
based on coupled harmonic oscillators can be formulated 
on the basis of the exponential adjacency matrix of the graph
representing the molecular system.

Both approaches give important information about the 
energetic and stability of fullerene isomers, as well as
provide a theoretical framework for empirical observations
such as the ‘isolated pentagon rule’. 
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