1. A&, t=1,2,... valoszintiségi valtozok legyenek fiiggetlenek és azonos P(&; = 1) =p=1-P(& = —1)
eloszlasiak. Vizsgaljuk meg, hogy Markov lancot alkotnak-e a kovetkezs valoszintiségi valtozo sorozatok:
(a) Xy := &&11 (beugratos kérdés!);

(b) Y;:=&1& ... &
(¢c) Zy:= ®(&,&41), ahol P(—1,—-1) =1, &(-1,1) =2, &(1,-1) =3, (1,1) = 4.
A Markov lancokra szamitsuk ki az egy lépéses atmenetvaloszintiség-méatrixokat.

2. Legyen &, &1, &2, . .. fiiggetlen és azonos eloszlast valoszintiségi valtozok sorozata, g : R — {1,2,..., N} és
f:{1,2,...,N} xR — {1,2,..., N} rogzitett (mérhets) fiiggvények. Ertelmezziik az X;, t = 0,1,2,...
folyamatot a kovetkezd képpen: Xo = g(&o), Xir1 = f(X¢, & 41). Markov lancot alkot-e az X sorozat?
Ha igen, szamitsuk ki az atmenet-méatrixat (a & valoszintiségi valtozok kozos eloszlasanak és az f és g
fiiggvények ismeretében).

3. There are three Markov chains given below and three distributions given below. Determine the state
spaces of the chains, their transition matrices and prove that the corresponding distributions are station-
ary!

(a) There are n urns in a circle, altogether k balls in them. In every second there is one ball chosen
uniformly and that ball is moved to the next urn (clockwise) if the urn is empty. If it is not empty,
then we do nothing. Fermi-Dirac distribution: k ball is put into n > k urns randomly such that in
every urn there is at most one ball.

(b) There are n urns is a circle again, altogether k balls in them. In every second we choose a ball
uniformly and put it into the next urn clockwise. Mazwell-Boltzmann distribution: k distinguishable
balls are put in n urns uniformly.

(¢) There are n urns in a circle. In each step we choose one of them uniformly and a random ball in
it (if any) is moved to the next urn clockwise. Bose-Einstein distribution: k indistinguishable balls
are put into n urns randomly.



