Problem 4.51 Monte Carlo Statistical Methods, HW by David Finlay

Since matrix A isthe limiting (stationary) matrix of P then Ikim P*=A.

The sum of each row of P or A isunity.

() Assumethat Za=00 aPatAa=0.Butaz 0only if I=P-A.
But we know that (1-P-A)1=1-P1+A1=1-1+1= 1.

Therefore, I-P+Az0 O 1£P-A

Therefore, a=0.

So I-P+A is non-singular and it follows that [1-(P-A)]™ exists.

(b) Since Z=[I-(P-A)]™ then Z* =I-P+A

Assumethat Z =1 + z(Pn -A
n=1

So Z'Z=[I-P+A][1+ i (P - A]

:|+ZP”—ZA—P—ZP”“+ZA+A+O

=l
(Note A*=A, P‘’A=AP*=A for any k and SA=A+SA)
n=1 n=1
So,z=1+ Y (P" - A) isvalid.
a1

(c) Let usshow that AZ=A.

AZ=A[l+S (P"-A] =A+ 5 (AP" - A?) = A.
So, AZ=A

Since it isthe rows of A that we multiply by the columns of Z, then for any row 1t
of A, TZ=TL

PZ=P[l + i(P”—A)] =P+ i(P”ﬂ—PA) =P+ i(P”ﬂ—A)

Sinilarly, ZP=[1+y (P" - A]P=P+ 3 (P = AP) =P+ § (P" - A)
So, PZ = ZP.



