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Department of Mathematics Faculty of Science

MATH 457 (206457) MATHEMATICS OF FINANCIAL DERIVATIVES 3(3/3-0/0)
Abbreviation MATH OF FIN DERIVATIVES
Prerequisite Consent of the instructor

Course Description

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.

Course Objectives
1. To introduce the mathematics necessary for constructing pricing models of derivatives.

2. For theoretical understanding and derivation of the Black-Scholes option pricing formula.

Course Contents No. of Lecture Hours
1. Financial derivatives and the arbitrage pricing theory 3
2. Binomial models, trinomial trees and finite-difference schemes 3

3. Brownian motion and asset-price random walk, Wiener Process in
financial market 3

4. Tto's process, differentiation and integration in stochastic environment,

Ito's lemma 3
5. Continuous-time martingales and the Martingales Representation Theorem 6
6. Valuation of derivative securities, partial differential equation, the 6

Black-Scholes PDE, the Black-Scholes formula

7. Stochastic volatility, historical vs. implied volatility 3
8. Numerical methods 6
9. The "Greeks", Delta, Vega, Theta, Rho and Gamma 3
10. Foreign currency interest rate models and variations on the 6

Black-Scholes formula
11. Equivalent martingale measures and complete market 3

Total 45
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