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In this thesis, two separate algorithms are described to determine the Galois group of
a polynomial f defined over a function field of the form Q(w1, . . . ,wa). Both of these
algorithms use Stauduhar’s method for polynomials over Q (introduced by Stauduhar
in 1973 for polynomials of degree up to seven [2], and refined by Fieker and Klüners
in 2014 to be compatible for polynomials of any degree [1]). In the thesis, various
techniques are used to make the algorithms compatible for function fields as the base
field. In particular, both algorithms construct the resolvent of f . This is shown to have
integer coefficients and, through the use of valuation theory and Newton polygons, we
obtain upper bounds on the degrees of the parameters w1,w2, . . . ,wa. The algorithms
deviate in the determination of upper bounds on the integer coefficients, as well as the
construction and application of the resolvent itself.

The first algorithm uses a special form of Hensel lifting to express the roots as a
multivariate power series. For each lift we square the ideal in whose modulus the roots
are computed in order the minimise the number of lifts required. We also obtain a
bound on the size of the integer coefficients of the resolvent by considering the roots
of f as a contour integral of a complex power series. This allows us to construct a
quotient ring in which we can compute the roots to sufficient precision to determine
the resolvent exactly. The resolvent is then factorised over Z[w1, . . . ,wa].

The second algorithm constructs the resolvents of a set of specialisations of f .
Since these specialisations are single-variable polynomials, fast techniques are known
for computing their resolvents. Rational roots are also found for each specialised
resolvent. The resolvents and roots are then interpolated to give the resolvent of the
original multivariate polynomial, as well as a potential rational root, removing the need
for factorisation.
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Computational complexity and timing of implementations in MAGMA for various
polynomials of degree up to eight are determined for each algorithm. It is shown that
the specialisation algorithm is superior in most cases.
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