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Applications of exact solutions and numerical techniques in lattice spin models to
biological systems.
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It is found that the Hamiltonian can be transformed into the free fermion system,
and hence its partition function can be obtained exactly, provided that the operators of the Hamiltonian
satisfy specific commutation relations. A solvable Hamiltonian and a transformation that diagonalize the
Hamiltonian is obtained simultaneously from a series of operators which satisfy the condition. The
one-dimensional XY model, the two-dimensional Ising model, and other composite countable number of
guantum spin chains are diagonalized following this procedure. The equivalence between the
two-dimensional Ising model and the one-dimensional XY model is generalized, and the quantum
susceptibility of the random transverse Ising chain is obtained In a integral form.
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