Math 464/564: Graduate Algebra 2

MWF 10:00am - 10:50am, HBH 453. See Syllabus for details

Instructor: Dr. Chelsea Walton. notlaw@rice.edu

[Final Version]
Lect Algebraic Structure/ Sub-topic Sec_tlon(s) of Section(s) of Homework Due Date
4 Date Broad Topic (Notes in Dropbox folder) Dummit and Foote supplementary texts/
3rd edition comments Exam Date
Review of Algebraic Structures,
1 SRlleeTes Modules Universal Property, 10.1-10.4
Start of Course :
especially Modules
2 W 1/15/2025 Modules Tensor Products of Modules 10.4
3 F 1/17/2025 Modules Tensor Products of Modules 10.4 HW #0 Due
W 1/22/2025 HW #1 Due
4 (after MLK Day) Modules Modules over PID 12.1 (on Lects 1, 2, 3)
5 F 1/24/2025 Modules Canonical Forms 12.2,12.3
6 M 1/27/2025 Fields Field Extensions 13.1
. Field Extensions 13.1 HW #2 Due
7 e e Fields Algebraic Extensions 13.2 (on Lects 4, 5)
8 F 1/31/2025 Fields Algebraic Extensions 13.2
. Splitting Fields and Algebraic Closure 13.4
= il Fields Cyclotomic Polynomials and Extensions 13.6
10 W 2/5/2025 Fields Cyclotomic Polynomials and Extensions 13.6 HW #3 Due
PRE-RECORDED Separable and Inseparable Extensions 13.5 (on Lects 6, 7, 8)
F 2/7/2025 : .
11 PRE-RECORDED Fields Intro to Galois theory 14.1
: Intro to Galois theory 14.1
e i AR Fields Fund. Thm. Of Galois theory 14.2
: Fund. Thm. Of Galois theory 14.2 HW #4 Due
13 W2/12/2025 Fields Finite Fields 143 (on Lects 9, 10, 11)
M 2/17/2025 . . .
14 (after Spring Recess) Fields Composite Extns and Simple Extns 14.4
: Cyclotomic Extensions
15 Rl g0 Fields and Abelian Extensions over \Q 145
: . . HW #5 Due
16 F 2/21/2025 Fields Galois Groups of Polynomials 14.6 (on Lects 12, 13, 14, 15)
17 M 2/24/2025 Fields Solvable and Radical Extensions 14.7
18 W 2/26/2025 Fields Transcendental Extensions, Inseparable 14.9
PRE-RECORDED Extensions, and Infinite Galois Groups ’
EXAM 1
= e - . - a (thru material on 2/24)
Algebras, Generators and Relations CW book
20 R Algebras Various Examples a 1.1.5and 1.2
Review of Universal Property
CW book HW #6 Due
21 W 3/5/2025 Algebras Tensor Algebras 11.5 1.1.4iil, 1.2.2and 1.2.7 (on Lects 16, 17, 18)
Graded Algebras
. . CW book
22 F 3/7/2025 Algebras Symmetric and Exterior Algebras 11.5 123and 124
23 M 3/10/2025 Algebras Symmetric and Exterior Algebras 11.5
, CW book
24 W 3/12/2025 Category Theory Categories, Functors - 01,231,232
Natural Transformations and CW book HW #7 Due
=9 e Category Theory Equivalence - 2.3.4 and 2.4 (on Lects 20, 21, 22, 23)
M 3/24/2025 . . -
26 (after Spring Break) Various Direct and Inverse Limits
: Exact sequences HW #8 Due
27 W 3/26/2025 Homological Algebra Snake Lemma 10.5 (on Lects 24, 25)
28 F 3/28/2025 Homological Algebra Exact functors 10.5
Flatness
29 M 3/31/2025 Homological Algebra Projectivity and Injectivity 10.5
30 W 4/2/2025 Homological Algebra Projectivity and Injectivity Il 10.5 (on L:‘gt:—ggl; 28)
31 F 4/4/2025 Homological Algebra Derived Functors: Tor 17.1
32 M 4/7/2025 Homological Algebra Derived Functors: Ext 171
33 W 4/9/2025 Advanced Ideal Chain condltlons:lNoetherlan, Artinian 15.1. 16.1 Atiyah - MacDonald, Chap 6
Theory Krull dimension
34 F 4/11/2025 Algebraic Geometr Affine Varieties , Coordinate Algebras 15.1 K. Smith’s book, Chap 1 HW #10 Due
g y ! g : ' > ~N8P 1T (on Lects 29, 30, 31, 32)
Radical Ideals
35 M 4/14/2025 Advanced Ideal Thy Hilbert’s Nullstellensatz 15.2 K. Smith’s book, Chap 2
Algebraic Geometry .
Zariski topology
Advanced Ideal . - .
36 W 4/16/2025 Theory Primary Decomposition 15.2 Atiyah - MacDonald, Chap 4
EXAM 2
= E4/18/2025 - . - . (thru material on 4/14)
M 4/21/2025 Advanced Ideal Integral Extensions .
g PRE-RECORDED Theory Extension and Contraction 153 Atlyah - MacDonald, Ch 1,5
W 4/23/2025 Advanced Ideal Going-Up Theorem .
e PRE-RECORDED Theory Going-Down Theorem 15.3 Atiyah - MacDonald, Chap 5
F 4/25/2025 .
40 PRE-RECORDED Advanced Ideal Algebraic Integers 15.3 Atiyah - MacDonald, Chap 5 HW #11 Due

End of Course

Theory

Hilbert’s Nullstellensatz (on Lects 33-36, 38)


https://www.dropbox.com/scl/fi/av0ffblrzscg6l70ficug/Math464-564-S25-HW0.pdf?rlkey=m7t04xgyg7xyfoi7amnn6aze1&dl=0
https://www.dropbox.com/scl/fi/dbbahrs34hcsjjhi9fli8/Math464-564-S25-HW1.pdf?rlkey=ot89n35ucrd1xbt7qjf0oat2q&dl=0
https://www.dropbox.com/scl/fi/ul3chfz8kobxo2x9z1n73/Math464-564-S25-HW2.pdf?rlkey=jmri6ld7pcngo86szckyl1u96&dl=0
https://www.dropbox.com/scl/fi/0d1a4simmzvxw3iaak0k0/Math464-564-S25-HW3.pdf?rlkey=6kb8qoqjyx3pp5fb7o6oqie7t&dl=0
https://www.dropbox.com/scl/fi/pv150fm6y04umin8aet32/Math464-564-S25-HW4.pdf?rlkey=adrp77k271lnan6rws9q6f9ok&dl=0
https://www.dropbox.com/scl/fi/oz098ag1pu2d9hnqkg49q/Math464-564-S25-HW5.pdf?rlkey=9wms37r73iryfx1tvh0jjow24&dl=0
https://math.rice.edu/~notlaw/symalgbook.html
https://math.rice.edu/~notlaw/symalgbook.html
https://www.dropbox.com/scl/fi/cnhd6awusrvufjzxrtv8t/Math464-564-S25-HW6.pdf?rlkey=osq1fiqssf91yhqy6jej77l1q&dl=0
https://math.rice.edu/~notlaw/symalgbook.html
https://math.rice.edu/~notlaw/symalgbook.html
https://math.rice.edu/~notlaw/symalgbook.html
https://www.dropbox.com/scl/fi/0gjrbdvg6qarsb3vfihn2/Math464-564-S25-HW7.pdf?rlkey=pcr3ayfdlyfbfxb1vypejmdua&dl=0
https://www.dropbox.com/scl/fi/sk8v4gqkexq62cxmlr4ja/Math464-564-S25-HW8.pdf?rlkey=6wpg6ln2k52cs623w3fx5pfmq&dl=0
https://www.dropbox.com/scl/fi/aviw0ax55l1uv7e3pdyki/Math464-564-S25-HW9.pdf?rlkey=dijduron3sohxvxsnbobh0grg&dl=0
https://www.dropbox.com/scl/fi/q68i2m04qbm6pa45hstb5/Math464-564-S25-HW10.pdf?rlkey=jhiefcq3w8w9w39upv7cp2ni7&dl=0
https://www.dropbox.com/scl/fi/4y53tauw4kiz9pv1ahybq/Math464-564-S25-HW11.pdf?rlkey=m3igzonreg6jnfyktqlkupmhr&dl=0

