MATH4210 Tutorial 10

1. Let f: R — R be such that, for some constant C' > 0, f(z) < e“®l for all z € R.
Define
u(t,z) :== E[f(Br)|B; = ] = E|f(Br — By + ).

Prove that

=B f(x + Br — By)).

2u(t,z) = B[P T0 (o 4 Br — By)).
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1. Let f : R — R be such that, for some constant C > 0, f(z) < el for all z € R.
Define
u(t,z) := E[f(Br)|B; = z] = E[f(Br — By + x)].

Prove that

(a) B,u(t,z) = E[ZL=2t f(z 4+ Br — B)].
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1. Let f : R = R be such that, for some constant C > 0, f(z) < e“ll for all z € R.
Define
u(t,z) := E[f(Br)|B; = z| = E[f(Br — B:+ z)].

Prove that

(o) ol )= E[B’;:tBtf(x + Br — By)].

(b) 8;%1«“(7571') =i E[(BT_Bt)Q_(T_t)f(.ZE e Bt)] Z,ZZ BT ul;.k (VA/[@ 7:-‘2:)
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1. Let f : R — R be such that, for some constant C > 0, f(z) < €“¥l for all z € R.
Define
u(t,x) := E[f(Br)|B; = z] = E[f(Br — B; + z)].

Prove that

(4) Dot x) = E[B3= f(x + By — B,)]. 2=BBe M0, Fe).

(b) 92,u(t,x) = E[(BT_([,;TE)_Z(T_")f(:‘r: + By — By)].
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1. Let f : R — R be such that, for some constant C > 0, f(z) < e“l*l for all z € R.
Define
u(t,z) := E[f(Br)|B; = x] = E[f(Br — B; + z)]-

Prove that

a) dyu(t,r) = E[B Bf( + By — By)].

,( ~> E[Br=BIT0 ¢(; 4 By — By

)
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Apply It6 formula on u(t, B;), deduce that u satis ﬁ th( heat equation
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let h 0, Z{(OWT AW (68| Be=1]= 0.
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