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Number Arithmetic

Repeated squaring [von zur Gathen and Gerhard 1999, §4.3]
The extended Euclidean algorithm [von zur Gathen and Gerhard 1999, §3+§4.1-6]
The Chinese remainder algorithm [von zur Gathen and Gerhard 1999, §5.4]

Use of the birthday paradox for integer factoring [von zur Gathen and Gerhard
1999, Theorem 19.5419.9]

Polynomial Arithmetic

e the Sylvester resultant [von zur Gathen and Gerhard 1999, Corollary 6.15]

e Subresultants; fundamental theorem (without proof) [von zur Gathen and Gerhard
1999, §11.2], [Brown and Traub 1971]

e Construction of a splitting field via factorization over algebraic extensions; defini-

tion of the Galois group; inseparable algebraic extensions; norm and trace [Notes
by Kaltofen 1987].

e Finite fields: existence, primitive roots, Galois group; [von zur Gathen and Ger-
hard 1999, §25.4]

e The Berlekamp factoring algorithm for Z,[z] [von zur Gathen and Gerhard 1999,
§14.8]

Linear Algebra

e Analysis of Strassen’s matrix multiplication algorithm [von zur Gathen and Ger-
hard 1999, §12.1]

e Dixon’s lifting algorithm [Dixon 1982
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e The Berlekamp-Massey algorithm [Kaltofen and Lee 2003, Section 2.2]

e The Wiedemann black box linear system solver [von zur Gathen and Gerhard
1999, §12.4]

Abstract Domains

e Gauss’s lemma and applications [von zur Gathen and Gerhard 1999, §6.2]
e The Schwartz-Zippel lemma [von zur Gathen and Gerhard 1999, §6.9]
e The definition of a differential field [von zur Gathen and Gerhard 1999, §22.1]
e Integration of algebraic functions in C(x) [von zur Gathen and Gerhard 1999,
§22.2], [Kaltofen 1984, Section 1]
Grobner Bases [von zur Gathen and Gerhard 1999, §21.1-5]

e Generalized division
e Definition of a Grobner basis

e Buchberger’s algorithm
Real Roots

e Cauchy’s root bound (with proof)

e Sturm’s theorem (see [Gantmacher 1960]—was handed out)
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