Financial Mathematics
Constructions of measure spaces




1700-1.
Find the Lebesgue measure (in R?) of

([1,3] x [5,9]) U (]3,6] x [7,17]).

1700-2.
Find the Lebesgue measure (in R?) of
O

) n,n+ 77" x [n,n+57"].

n=1




1700-3. Define f:[2,8] — R by

1, if2<xz<4
f(x)=< 0,ifd<z<6
8, 1T6<z<8.

Let A1 be the restriction, to [2, 8], of
Lebesgue measure on R.

Write f«(A1/6) as a linear combination
of delta masses.




1700-4.
Let X :={H,T}, with the discrete o-algebra.

Let Y (= X X X XX X ---.
with the product o-algebra,

Let u be the measure on X defined by
uw({H}) = 0.7 and u({7}) = 0.3.

letvi=uXuXxpux---, amsrdef'dontY.

vintegers 3 > 1, let p; 1Y — X
be the j3th coordinate projection,
defined by p;(x1,z2,23,...) = ;.

(cont’'d on next slide). 4




1700-4 (cont'd).
Let S be the set of all y € Y such that
ps(y) = p10(y) = p15(y).

Let Sg be the set of all y € Y such that

ps(y) = p1o(y) = p15(y) = p2o(y) = - -

Compute v(S) and v(Sp).

Note: The measure space (Y, B, u) models
an infinite sequence of flips
of a biased coin that comes up heads
70% of the time. You are being asked
to compute the probability that

flips 5, 10 and 15 come up the same,
as well as the probability that

flips 5,10,15,20,...come up the same.




