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Department of Mathematics Faculty of Science
MATH 426 (206426) Linear Algebra 2 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only

Prerequisite : MATH 325 (206325)

Course Description
Review of elementary canonical forms, the rational and Jordan forms, the decoupling principle,

some crucial applications, operators on inner product spaces and bilinear forms, spectra

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : prove some properties of canonical forms and inner product spaces such as invariant
subspaces, cyclic subspaces, quotient spaces, operators on inner product spaces, bilinear
forms, spectra;

CLO 2 : explain important theorems such as the Jordan canonical forms, the decoupling principle,
diagonalization;

CLO 3 : apply theorems to prove some properties of canonical forms and inner product spaces.

Course Contents No. of Lecture Hours
1. Review of elementary canonical forms 3
1.1 Triangular form, invariant subspaces
1.2 Direct sum decomposotions
1.3 Primary decomposotions
2. The rational and Jordan forms 6
2.1 Jordan canonical form, cyclic subspaces
2.2 Rational canonical forms, quotient spaces
2.3 Linear function, dual space
3. The decoupling principle 3
4. Some crucial applications 9
4.1 Discrete-time evolutions
4.2 Continuous-time evolutions
5. Operators on inner product spaces and bilinear forms 18
5.1 Orthogonal and unitary operators

5.2 Orthogonal and unitary matrices



5.3 Change of orthogonal basis
5.4 Positive operators and diagonalization
5.5 Introduction to bilinear and alternating forms
5.6 Symmetric bilinear forms and quadratic forms
5.7 Hermitian forms

6. Spectra
6.1 Discrete spectra

6.2 Continuous spectra
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