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Department of Mathematics Faculty of Science
MATH 457 (206457) Mathematics of Financial Derivatives 3(3-0-6)
Abbreviation MATH OF FIN DERIVATIVES

Course Type M Lecture [ Lab [ practice/Practicum [ Cooperative Education
Measurement and Evaluation M AF O su Oep

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

O count the accumulated credits for graduation one-time only

Prerequisite : MATH 370 (206370)

Course Description
Introduction to derivatives and markets, risk-free assets models, risky assets models, financial

derivative models, portfolio optimization

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : explain important concepts including arbitrage opportunities and risk-neutral probability;
CLO 2 : compare and differentiate important concepts including risk-free and risky assets, complete
and incomplete market models, and European derivative and American derivative;

CLO 3 : examine and evaluate derivative price under different situations;
CLO 4 : formulate optimal portfolios.

Course Contents No. of Lecture Hours
1. Introduction to derivatives and markets 3
2. Risk-free assets models 9
3. Risky assets models 9

3.1 Arbitrage
3.2 Risk neutral probability
3.3 complete and incomplete markets
4. Financial derivative models 15
4.1 European derivative pricing
4.2 American derivative pricing
4.3 Exotic derivative pricing

5. Portfolio Optimization
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[EXA Mathematics of Financial Derivatives
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[E] Derivatives and the arbitrage pricing theory. The binomial models.
Brownian motion and Wiener Process. Ito’s calculus and Ito’s lemma. The
Martingales Representation Theorem. The Black-Scholes PDE. Numerical
methods. The "Greeks”. Foreign currency interest rate models. Equivalent
martingale measures and complete market.
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