
Math 127, Mon May 17

I Use a laptop or desktop with a large screen so you can read
these words clearly.

I In general, please turn off your camera and mute yourself.

I Exception: When we do groupwork, please turn both your
camera and mic on. (Groupwork will not be recorded.)

I Please always have the chat window open to ask questions.

I Final exam, Wed May 19. Cumulative through Ch. 10.

I PS11 CANCELLED.

I Revisions available for PS01–07 by Wed and for as many as
possible of PS08–10 before end of semester.



Ch. 2: The Euclidean Algorithm

2.1 Divisibility

2.2 Greatest common divisors

2.3 Division with remainder

2.4 The Euclidean Algorithm

2.5 Bezout’s identity

2.6 A crash course in complexity



Ch. 3: Polynomials and the Polynomial Euclidean
Algorithm

3.1 The integers mod m

3.2 Modular linear equations and fields

3.3 Polynomials with coefficients in a ring

3.4 Polynomial division with remainder

3.5 The Euclidean algorithm for polynomials

3.6 Bezout’s identity for polynomials



Euclidean Algorithm (generalized)

σ(r) = size of r , e.g., absolute value or degree.

r−1 = q1r0 + r1 (σ(r1) < σ(r0))

r0 = q2r1 + r2 (σ(r2) < σ(r1))

r1 = q3r2 + r3 (σ(r3) < σ(r2))

...

rN−4 = qN−2rN−3 + rN−2 (σ(rN−2) < σ(rN−3))

rN−3 = qN−1rN−2 + rN−1 (σ(rN−1) < σ(rN−2))

rN−2 = qN rN−1





Ch. 5: Linear algebra

5.3 The foundations of linear algebra

5.4 Matrices with entries in a field F

5.5 Systems of linear equations (homogeneous case)

5.6 Dimension and rank-nullity



The foundations of linear algebra



Ch. 6: Error-correcting codes

6.1 The idea of an error-correcting code

6.2 Binary linear codes

6.3 The Hamming 7- and 8-codes

6.4 Hamming distance and error correction



Ch. 7: Ideals, quotients, and finite fields

7.1 Ideals

7.2 Quotient rings

7.3 Computation in F [x ]/(m(x))

7.4 Principal ideal domains

7.5 Homomorphisms

7.6 Finite fields

7.7 Two worked examples: F8 and F16



Five Facts for Finite Fields

1. Prime power: The characteristic of a finite field is a prime p,
order q = pe for some e ≥ 1.

2. Orders of elements: Multiplicative group of a finite field is
cyclic, i.e., if F has q elements, F× has at least one element of
order q − 1. Also: order of every element of F× divides q − 1.

3. Magic polynomial: If |F | = q, then αq = α for every α ∈ F .
So xq − x factors as the product of all (x − β), where β runs
over all elements of F .

4. Construction: Every finite field of characteristic p is
isomorphic to Fp[x ]/(m(x)) for some irreducible polynomial
m(x). (Order pe , degree e.)

5. Classification: For any prime p and q = pe (e ≥ 1), there
exists a field Fq of order q, unique up to isomorphism.





Ch. 8: BCH codes

8.1 How to build a better code (Hamming codes)

8.2 Cyclic codes

8.3 Cyclic codes and generator polynomials

8.4 Minimal polynomials

8.5 BCH codes



Ch. 9: The Discrete Fourier Transform

9.2 Complex numbers and roots of unity

9.3 Signals

9.4 The Discrete Fourier Transform



Ch. 10: Groups

10.1 Groups and subgroups

10.2 Orders of elements

10.3 Cosets










