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restart;
with(LinearAlgebra);

First the Markov Chain for the dice game craps
P:=Matrix(9):
P(1,2) := 8/36:
P(1,3) := 4/36:
P(1,4) :=3/36:
P(1,5) := 4/36:
P(1,6):= 5/36:
P(1,7) :=3/36:
P(1,8) := 4/36:
P(1,9):= 5/36:
P(2,2):=1:
P(3,3):=1:
P(4,2):=3/36:
P(4,3):=1/6:
P(4,4):= 27/36:
P(7,2):=3/36:
P(7,3):=1/6:
P(7,7):= 27/36:
P(5,2):=4/36:
P(5,3):=1/6:
P(5,5):= 26/36:
P(8,2):=4/36:
P(8,3):=1/6:
P(8,8):= 26/36:
P(6,2):=5/36:
P(6,3):=1/6:
P(6,6):= 25/36:
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P(9,2):=5/36:
P(9,3):=1/6:
P(9,9):= 25/36:
P;
#check to make sure the rows add up to 1
for i from 1 to 9 do
x:=0;
for j from 1 to 9 do
x:=x+P(i,j);
od;
print(x);
od:
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A:=MatrixInverse(IdentityMatrix(9)-s*P);
sP:= unapply(A,s):
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M:=Matrix(9,9):
for i from 1 to 9 do
for j from 1 to 9 do
M(i,j):=limit((1-s)*sP(s)(i,j),s=1);
od:
od:
M;
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Now a five state Markov chin with two transient states and three intercommunicating persistent states
P:=Matrix(5,5):
P(1,1):=2/3:
P(1,2):=1/3:
P(2,1):=3/5:
P(2,2):=1/5:
P(2,3):=1/5:
P(3,4):=2/3:
P(3,3):=1/6:
P(3,5):=1/6:
P(4,3):=2/5:
P(4,4):=1/5:
P(4,5):=2/5:
P(5,3):=2/7:
P(5,4):=1/7:
P(5,5):=4/7:

for i from 1 to 5 do
x:=0;
for j from 1 to 5 do
x:=x+P(i,j);
od;
print(x);
od:
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P;

A:=MatrixInverse(IdentityMatrix(5)-s*P);
sP:= unapply(A,s):
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M:=Matrix(5,5):
for i from 1 to 5 do
for j from 1 to 5 do
M(i,j):=limit((1-s)*sP(s)(i,j),s=1);
od:
od:
M;

B:=Matrix(5,5):
B:=evalf(P);

for j from 1 to 10 do
B:=MatrixMatrixMultiply(B,B):
od:
B;
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evalf(M);

a few mean times
F13:=unapply(sP(s)(1,3)/sP(s)(3,3),s);
dF13:=unapply(diff(F13(s),s),s);
F23:=unapply(sP(s)(2,3)/sP(s)(3,3),s);
dF23:=unapply(diff(F23(s),s),s);
F33:=unapply(1-1/sP(s)(3,3),s);
dF33:=unapply(diff(F33(s),s),s);

dF13(1);
dF23(1);
dF33(1);
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F13(1);
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