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The volume conjecture for knots states that, for a knot in 3-sphere, the
volume of its complement appears in the limit of its colored Jones polynomial. This is very
important conjecture because the geometric_background of quantum invariants, such as Jones
polynomials, 1s still unclear. To prove this conjecture, we have to study the geometric and analytic

properties of the potential function which appears in the integral expression of the colored Jones
polynomial. In fact, it is already known that the stationary phase equations and the critical value
of the potential function give the structure equations and the volume.

In this reaserch, we study the geodesics in the complements of the alternating knots, the existence
of the solution to the structure equations, and a numerical method to compute the A-polynomial by
using the derivatives of the potential function.
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