Lecture 10
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Theorem 5.2.1. (Existence and uniqueness theorem for stochastic
differential equations).
Let T > 0 and b(-,-):[0,T] x R®* — R",0(+,-):[0,T] x R™ — R™ ™ be
measurable functions satisfying
[b(t,z)| + |o(t,z)| < C(1+|z|); zeR", te[0,T) (5.2.1)
for some constant C, (where |o|*> =Y |0i;|?) and such that

|b(t,z) —b(t,y)|+|o(t,z) —o(t,y)| < Dz —y|; =z,yeR™ t€[0,T] (5.2.2)

for some constant D. Let Z be a random variable which is independent of the
o-algebra Fim generated by Bs(-), s > 0 and such that

E[1Z[?] < o0
Then the stochastic differential equation
dX; = b(t, X;)dt + o(t, X;)dBy , 0<t<T,Xo=2 (5.2.3)
has a unique t-continuous solution X;(w) with the property that

Xi(w) is adapted to the filtration FZ generated by Z and By(-); s <t
(5.2.4)
and

E[/T]Xt|2dt] <o00. (5.2.5)
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