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Exercise 1 (4 Points) Let B be the Borel o-field on R. Show that

(i) for each A € B> there exists a sequence (t,)nen in [0,00) and a set B € BY
such that

A={zecRO: (z,,1,,...) € B}.
(ii) the set
C = {z € R : 1 is continuous}
is not contained in B0,

Exercise 2 (4 Points) Show that a stochastic process X := (X{);c[0,00), Which is non-decreasing
and integrable, has a modification which is P-a.s. rightcontinuous with left limits, if
and only if the function ¢ — FE[X;] is rightcontinuous.

Exercise 3 (5 Points) Let A : [0,00) — [0,00) be a function with fst AMu)du < oo for all s,t € R.
Let
b, neN0<t <...<t,}

.....

be a family of finite dimensional distributions, where P, ;. is a probability measure
on (N2,2%) forn € Nand 0 < ¢; < ... < t,, which is given by

R
J

P (k1. kn}) = { H;-Ll kT ki <...<k,

0, else
with ko := 0, tp := 0 and \; = tt_j  Au)du for j =1,...,n. Show that this family of
i
finite dimensional distributions is consistent.

Exercise 4 (5 Points) Show that a family

o neN0O<t <...<t,}

.....

of finite dimensional distributions is consistent, if and only if the following identity
holds foralln e N, 0 <t; <...,t,and j=1,...,n:

.....

PPiy....tn (Wi, ooy tjo1, 0,040, up) = PPy tj 1 tj410mmtn (U ey U1y Wty - ooy U



Hint: Tt could be helpful to define a measure P on (R*~!, B(R""!) such that

p(Ala s aAj—laAj-i-h s aAn) = -F)tl tn(Ab s 7Aj—17R7 Aj-i—la s 7An)

-----

tn € P and all Al,...7An S B(R)

-----



