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adapted, 95, 97, 106
advection-diffusion equation, 56, 85
antidifferentiation, 43
arbitrage, 20, 22, 22, 23, 25, 30, 32, 36
asset, 4, 9–11, 13, 17, 21–23, 25, 27, 30,

48–51, 54, 55, 58, 59, 78, 79
asset price, 15, 23–26, 28–30, 35, 37,

48, 52–54, 60, 67, 78

binomial lattice, 20, 28, 31, 35–37, 49,
53, 54

birth and death process, 66, 74, 90
Black–Scholes equation, 49, 50, 51, 54,

58, 60, 78, 79, 85, 90
Brownian motion, 3, 5, 6, 6, 64, see also

Wiener process
exponential, 15, 18, 29, 35, 40, 63

call option, 21, 22, 24–27, 30, 31, 35,
36, 48, 49, 51, 54, 78, 79

Cauchy distribution, 90
Cauchy sequence, 100, 101, 103
chain rule, 48, 51, 53
Chapman–Kolmogorov equation, 85
conditional PDF, 84, 121, 122

differential, 10, 11, 14, 45–48, 57, 93, 94
diffusion, 51, 61, 64, 68, 75, 76
Dirichlet problem, 64
Doob–Meyer decomposition, 13, 14, 84
drift, 10, 12–14, 33, 40, 46, 49, 66, 68,

75, 80, 82, 84, 85, 106–108,
119

Euler method, 15, 18, 20, 95
Euler–Cauchy differential equation, 53

exercise price, 21, 35, 37

Feynman–Kac formula, 76, 77, 90
filtration, 97
Fokker–Planck equation, 63, 64, 66, 68,

69, 71, 72, 74, 77, 85, 87, 90,
119–122

forward contract, 22, 23, 35, 50

Gamma function, 71
Gaussian, 3, 61, 63, 70, 84, see also

normally distributed

hedge ratio, 26, 27, 28, 35–37, 54
Hermite polynomial, 57, 113

interest rate, 11, 23, 26, 35, 49, 54, 59,
60

Ito integral, 94–96, 96, 97–99, 101–103,
103, 105–107, 113, 119, 120,
122

Ito isometry, 98, 99, 103, 105, 106, 109,
112, 113

Ito process, 13, 48, 49, 54, 57, 65, 66,
87, 93, 94, 100, 102, 106, 119,
121, 123

Ito’s formula, 43, 45, 46–49, 57, 94,
107, 113, 114, 119, 122

Ito’s lemma, 46

knock out, 51, 60
Kolmogorov backward equation, 85, 86,

90, 121–123
Kolmogorov forward equation, 66, see

also Fokker–Planck equation
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Langevin equation, 10
Laplace’s equation, 64
Linearity, 97
linearity, 98, 103, 105, 113
Liouville equation, 68

Malthus, 74
Malthusian model, 74
Markov chain, 15, 22, 23, 29, 61, 66, 83,

84
martingale property, 97, 106, 113, 120
MATLAB, x, 3, 11, 15, 17, 31–34, 36,

37, 60, 79, 82, 95, 115
measurable, 95, 97, 106

norm, 102, 105
normally distributed, 3, 5, 7, 17, see also

Gaussian

ODE, see ordinary differential equation
ordinary differential equation (ODE), 3,

10, 41, 53, 70–72, 80–82
Ornstein–Uhlenbeck process, 34, 68, 69,

70, 84, 90, 91

partial differential equation (PDE), 31,
49–51, 53, 58, 61, 63–65, 75,
76, 78, 79, 83, 86, 90

PDE, see partial differential equation
PDF, see probability distribution

function
portfolio, 22, 24–28, 30, 35–37, 48, 49,

54–56, 59, 60
previsible, 95, 97, 106
probability distribution function (PDF),

57, 61, 63–66, 69–73, 75, 77,
83–87, 90, 91, 119, 120, 122

product rule, 47, 75
put option, 21, 36, 36, 37, 51

random walk, 6, 64, 76, 79, 90
risk free, 20, 22, 23–28, 30, 32, 36, 37,

48, 49

SCILAB, x, 3, 11, 15, 17, 31–34, 36, 37,
55, 60, 79, 82, 95, 115

SDE, see stochastic differential equation
self-financing, 55, 56, 60
step function, 95, 96, 97, 98, 100–105,

108, 113
stochastic calculus, 6, 7, 43, 47, 93, 110
stochastic differential equation (SDE), 3,

6, 7, 10, 11, 13–15, 17, 18, 20,
22, 28, 31, 32, 34, 35, 39–43,
45, 63–66, 68, 69, 71, 74–84,
86, 87, 90, 95, 106, 112

stochastic process, 1, 3, 5, 13, 46, 54,
57, 63, 65, 84, 87, 97, 106

stock drift, 11, 13, 15, 34, 87
stock volatility, 11, 13, 15, 34, 38, 78, 87
Stratonovich sense, 10
strike price, 21, 24, 26, 30, 31, 36, 54, 79

Taylor series, 31, 41, 45, 46, 67, 90, 108

union, 97, 106, 113

volatility, 9, 10–15, 29, 33, 49, 51, 66,
68, 84, 90, 119

white noise, 10, see also Wiener process
Wiener process, 3, 5, 6, 7, 9, 10, 18, 20,

37, 44–46, 57, 61, 63, 64, 76,
84, 87, 95, 97, 98, 106, 107,
112, 113
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