Homework assignment, week 5: numerical SDEs
1. Consider the SDE with smooth bounded a, b:
dX, = a(X,)dt + b(X,)dW,

Derive the strong order 1.5 Ito-Taylor scheme (see note or Kloeden-+Platen Chapter 10 ).
(Hint: you will need to use the multiple integrals and to pay attention to their relations:
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2. Consider the Ornstein-Uhlenbeck equation with A\ < 0:
dX; = AXydt + odWs,
(a) Find the range of the time step size § such that the Euler-Maruyama scheme
Vi1 = Yy 4+ AVl 4+ 0V0&,; Yo = 0; where &, ~ N(0,1)

is stable in the sense that E [Y;?] < oo for all n and compute lim,,_,, E [Y?].
(b) Find the range of the time step size ¢ so that the implicit Euler scheme

Yoo = Yy, + A0 + 0VoE,; Yo = 0; where &, ~ N(0,1)

is stable in the sense that E[Y;?] < o for all n and compute lim,, ., E [Y;?].
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