ICS 6N: Computational Linear Algebra
Donald Bren School of Information and Computer Sciences
1) Grading
a) Two midterms and one final examination
b) Final grade will be based on

(1) 30% midterms (2)

(2) 25% final (1)
(3) 35% project exercises (3)

(4) 10% written homework assignments (2, worth 4% and 6%)
2) Text Books

a) Linear Algebra and Its Applications (4th Ed.). David C. Lay [Lay4].
b) Linear Algebra Labs with MATLAB (3rd Ed.). David Hill & David Zitarelli [HZ3]
c) Recommended: Understanding Linear Algebra Using MATLAB, by Erwin Kleinfeld and Margaret Kleinfeld [KK]
3) Topic Outline

a) Approximate course outline is as follows, with references to appropriate sections of [Lay4].
i) matrices (1.1); vectors, linear combinations (1.2-1.3, 1.7); matrix operations (2.1); elementary linear mappings (1.8); applications in games, graphics, machine learning, and Statistics (1.6,1.10); introduction to a computational linear algebra system, such as MATLAB
ii) Ax=b (1.4, 1.5); Solving Ax = b for square systems (1.5), including pivots (1.1-1.2), multipliers, back substitution, invertibility of A (2.2), and numerical error analysis (e^x example, not in the text)
iii) Complete solution to Ax = b (column space containing b, rank of A, nullspace of A and special solutions to Ax = 0 from row reduced R) (chapters 1+2)
iv) Vector Spaces. Abstract Linear Spaces. Subspaces (2.8). Linear dependence; Basis and dimensions.  (chapter 4).
v) Orthogonalization by Gram-Schmidt (6.4); factorization into A = QR (2.5, 6.4); computationtal complexity of solution methods; sparse matrix methods.
vi) Determinants 
vii) Eigenvalues and eigenvectors (diagonalizing A, computing powers A^k and matrix exponentials)

viii) Symmetric matrices and positive definite matrices (real eigenvalues and orthogonal eigenvectors, tests for x'Ax > 0, applications)

ix) Linear transformations and change of basis 
x) Least squares, with a Calculus-free derivation and including applications in computer science
4) Timing of all work:

a) 3 Matlab assignments, due 10/29, 11/14, and 12/5.

b) 2 handwritten homework assignments due 10/22 and 11/19.

c) 2 midterm exams in lecture, on 11/5 and 11/26
