Algebra Qualifying Exam Syllabus
UW Pure Math

October 31, 2025

Below are the calendar descriptions for the courses the algebra qualifying exam is based on. They
are not absolutely comprehensive, but give the high level topics that will be covered in the qualifying
exam.

Linear Algebra (MATH 245)

Orthogonal and unitary matrices and transformations. Orthogonal projections, Gram-Schmidt proce-
dure, best approximations, least-squares. Inner products, angles and orthogonality, orthogonal diago-
nalization, singular value decomposition, applications.

Groups and Rings (PMATH 347)

Groups, subgroups, homomorphisms and quotient groups, isomorphism theorems, group actions, Cay-
ley and Lagrange theorems, permutation groups, Sylow theorems, and the fundamental theorem of
finite abelian groups. Elementary properties of rings, subrings, ideals, homomorphisms and quotients,
isomorphism theorems, and polynomial rings.

Fields and Galois Theory (PMATH 348)

Unique factorization domains, Gauss’s lemma, and Eisenstein’s criterion. Fields, algebraic and tran-
scendental extensions, minimal polynomials, splitting fields, and the structure of finite fields. Galois
theory. Solvable groups and the insolvability of the quintic.
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