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Abstract

This research deals with the study of the Markov process, which is a random indicator model that contains a
Markov property and can be used to design a random model that changes according to the transformation rule.
Markov processes are used in many areas, including: machine learning (reinforcement learning), pattern
recognition, disease diagnosis and treatment decisions, in particular The pointer of the parameter state, space, and
time of the system needs to be specified, and there are different states of the Markov process for different levels
of states in general and for discrete versus continuous time. Markov chains have many applications in computing
and Internet technologies.

The main problem of Markov process decisions is to find the policy for the decision maker, and it aims to choose
the policy that maximizes some cumulative functions for random cases, and Markov process decisions can be
solved through linear programming and dynamic programming.

Where Markov chains and their properties were studied, and the stochastic matrix and its types, Markov chains
were applied in the random matrix using the (Maple) program, the eigenvalues and eigenvectors were found and
their stability was resolved.
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> steadystateVector := Proc ( p : : Matrix )

> #DECLARE LOCAL VARIABLES

>local n,Q, e, QT, b;

>  #MAKE THE PROCEDURE SELF CONTAINED BY LOADING REQUIRED
PACKAGES INSIDE THE PROCEDURE

> use LinearAlgebra in

> #EXTRACT THE DIMENSION OF THE TRANSITION MATRIX P

>n : Dinmension ( P ) [1];

>#Q=P -1

>Q :=P - IdentityMatrix ( n ) ;

> #e IS THE VECTOR OF ALL ONES
> #e = (seq(l,i=1..n));

> #APPEND VECTOR e¢ TO Q AND TRANSPOSE THE RESULT
> #QT := Transpose ( (Q | e) ) ;

> #b IS THE UNIT VECTOR WITH 1 IN POSITION n+1
>#b := Unitvector( n+1 ,n+1 ) ;

> #SOLVES THE LINEAR SYSTEM QT:Pi =b.

> return LeastSquares ( QT , b ) ;
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> end use :

> end proc :
> > P = Matrix ([ 0.9, 0.1],
> [02, 0.8] 1 );
0.9 0.1
> =
P (0.2 0.8)

> Note that steadyStatevector procedure computes pi symbolically. Numerical values
for lambda and mu are not
> required.

> > pi = steadystatevector ( p ) ;

> . 0.666666666666666)
0.333333333333334
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> steadystateVector := Proc ( p : : Matrix )
> #DECLARE LOCAL VARIABLES
>local n,Q, e, QT, b;
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> #MAKE THE PROCEDURE SELF CONTAINED BY LOADING REQUIRED
PACKAGES INSIDE THE PROCEDURE

> use LinearAlgebra in
> #EXTRACT THE DIMENSION OF THE TRANSITION MATRIX P

>n : Dinmension ( P ) [1];

>#Q=P - 1

>Q :=P - IdentityMatrix ( n ) ;

> #e IS THE VECTOR OF ALL ONES
> #e = (seq(l, i=1..n));

> #APPEND VECTOR e¢ TO Q AND TRANSPOSE THE RESULT
> #QT := Transpose ( (Q | e) ) ;

> #b IS THE UNIT VECTOR WITH 1 IN POSITION n+1

>#b .= Unitvector( n+1 ,n+1 ) ;

> #SOLVES THE LINEAR SYSTEM QT:-Pi =b.

> return LeastSquares ( QT, b ) ;

>end use :

> end proc :

> > P := Matrix ([ [1 —0.3, 0.2, 0.1],

> [0.15, 1 —(0.15+0.05), 0.15], [0.3, 0.2, 1 —0.5] ] );
0.7 02 0.1

> P:=| 0.15 0.80 0.05
03 02 05

> Note that steadyStatevector procedure computes pi symbolically. Numerical values
for lambda and mu are not

> required.

> > pi := steadystatevector ( p ) ;
0.375000000000000

n := | 0.500000000000000
0.125000000000000
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