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Let X; be N (i, i?)-distributed, i = 1,2,3, and let X1, X2, X3 be inde-
pendent. Define }/1 = Xl — XQ, Yé = X3 — Xl and Y?g = Xl.
Find the expectation vectors and covariance-matrices F (X7, X2, X3),

B(x1,x0,x3), E(Y1,Y2,Y3) and Xy, v, ) !

In Ex 1.8 the two-dimensional Gaussian density was defined as
1
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Show that it coincides with formula (2.1) of the n-dimensional Gaus-
sian density in case n = 2.

Let X1, Xo,... be independent identically distributed (i.i.d.) random
variables. Consider the random walk {S),},>0, given by Sp = 0,5, =
X1+ ...+ Xi, 1 < k < n. Verify that S,, has stationary, indepen-
dent increments (Ex.2.1). In case of the random walk with P(Xj =
+1) = 1/2 (Ex.2.1) find for the vector (Si,Ss,...,.S,) the covariance
matrix Y (g, g,y and for the process {5, }n>0 the expectation function
m(k) = E(Sk), k =0,1,...,n and the covariance function Cg(k, m) =
Cov(Sk, Sm), 1 < k,m <n!

Let Np be a homogeneous Poisson process with parameter A > 0.
Calculate the expectation function my(t) = E N(t), the covariance-
function Cov(s,t) and E(N(t) N(s)).

Let Np be a homogeneous Poisson process with parameter A > 0.
Calculate for t1 < to

a) P(N(tg) :kZQ’N(tl) :k‘l),

b) P(N(t1) = k1| N(t2) = k2).

Let {X(¢t);t > 0} and {Y(¢); t > 0} be independent homogeneous
Poisson processes with parameters A1 and Ag, respectively. Define

a) Z)(t) = X(t) + Y (),

b) Zs(t) = X(t) — Y (t) and

c) Z3(t) = X(t) + k (Here k > 0 is a fixed integer).

Which of the processes are such with independent increments, which
of them are Poisson processes?



