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The goal of this course is to introduce fundamental techniques for analyzing discrete

Course Goals . . . .
dynamical systems in one dimension.

On completion of the course, the student should be able to:
e explain the basic concept of difference equations;
e explain the meaning of the solutions of difference equations;

e find equilibrium and periodic solutions to autonomous difference equations, and

Learnin . . . . .
8 investigate their stability properties;

Outcomes . . . . .
e analyze difference equations models by using computational and analytic tools;

e find and classify by type the bifurcation points of difference equations;
e use computer simulations;

e apply difference equations in some real-world problems.

COURSE CONTENT

Dynamics of autonomous first-order difference equations. Linear first-order difference equations. Equilibrium
points. Graphical iteration and stability. Criteria for stability. Hyperbolic and nonhyperbolic equilibrium points.
Period points and cycles. The logistic equation and period-doubling. Bifurcations (Tangent, Transcritical,
Period-doubling). Basin of attraction of equilibrium points. Basin of attraction of periodic orbits. Global
stability. Applications.
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STUDENT WORKLOAD (hours in a semester)

Lectures 30 | Tutorial 30 Individual work | 40 |[Total | 100
GRADING REMARKS
Criterion Maximum | Minimum | Midterm exam: only once in semester (end of
o points points November or first week of December). Students
Midterm exams 50 25 altogether write 120 minutes long test. This test is

Homework assignment evaluated by max 50 points. The minimal score of the

test is 25 points.

Project

Laboratory assignments Final exam: Students who do not reach the midterm

Final exam 50 3() exam minimal score must take the entire course in the
final exam. In this case, the final exam is evaluated by

Total 100 55 s )

max 100 points. The final exam's minimal score is 55
points. Students who reach the midterm exam minimal
score take only the part of the final exam that is not
covered by the midterm test. In this case, the final exam
is evaluated by max 50 points. The minimal score is 30
points.




