Department of Mathematics
MTL 725 (Stochastic Processes and Applications)
Tutorial Sheet 3 Answers
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4 Kolmogorov Forward Equations 4 P(t) = P()Q.

@ Pu(t) = ~APalt) + 1P (1),
%Pil(t) = APo(t) = (A + p) P (t) + 2uPa(t),
d

—r Pia(t) = APa(t) — 2pPa(t).

Kolmogorov Backward Equations % P(t) = Q P(t).

d
7Py (t) = =APo; (1) + APy (8),

iPlj (t) = uPoj(t) — N+ p) Prj(t) + APy (t),

dt

d
oy Do () = 2uP15(8) = 20P%5(1).

5 (a) Forward Kolmogorov Equations

dpo(t) _ —apo(t) + Bpi(t),

dt
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L1 i 2005(§t> — cos(§t> + ﬂsin(@t) — cos(@t) - ﬁsin(@t)
P(t) = % (1 1 1) +5 3 - COS(@O - ﬂsin(?t) 2005(@1&) — cos(@t) + ﬁsin(@t)
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14
Pr{X(t)=0] X(0) =0} = e,

Pr{X(t)=1| X(0) =
Pr{X(t) = 2] X(0) = 0}

16 0.8

21 (a) FPr,(t) =Pr(T; <t)=1—eM, t > 0. (b) f(t1,ta,t3) = XN3exp[ — A(t1 + ta +t3)], t1,ta,t3 > 0.
22 (a) e=%/* (b) 5e~?

23 (a) 512/6e=2* (b) 4
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