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Recurrent linear system
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»_ [0.96 0.01
0.04 0.99

Determine eigenvalues
of P by solving
polynomials

096 -4  0.01
0.04 099 -1

Determinant of [



096 -1 0.0l
0.04 099 -4

Determinant of

= (0.96 — 1)(0.99 — 1) — 0.01 x 0.04
= 12— (0.96 + 0.99)1 + 0.96 x 0.99 — 0.01 x 0.04

Import numpy as np

coeff =1, -(0.96+0.99), 0.060.99-0.01°0.04]
ans = np.roots(coeft)

print(ans) Find roots of a

polynomials



>>> import numpy as np
. coeff = [1, -(0.96+0.99), 0.96%0.99-0.01%0.04]
. ans = np.roots(coeff)

... print(ans)
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The largest
eigenvalue is one
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from numpy.linalg import eig



— -0.24253563
Px = x 10.9701425 ]

from numpy.linalg import eig
P = np.array([[0.96, 0.01],[0.04,0.99]])
value, vector = elg(P) ({FeigitE

print(value) PAE (&Y
print(vector(:,1]) S B B
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Px = Xx

from numpy.linalg import eig

P = np.array([[0.96, 0.01],[0.04,0.99]])
value, vector = eig(P)

print(value) valueft RASIE - 28
print(vector(:, 1]) ~ B EER
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a,b = abs(vector|:,1])

X = np.array([[80],[175]])
r=a/ (a+b)
print(np.sum(x) * r)
print(np.sum(x) * (1-r))

51.00000000000004
203.99999999999994
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from numpy.linalg import eig

P = np.array([[0.96, 0.01],[0.04,0.99]])
value, vector = eig(P)
print(value)
print(vector[:,1])

a,b = abs(vector][:,1])

X = np.array([[80],[175]])
r=a/ (a+b)
print(np.sum(x) * r)
print(np.sum(x) * (1-r))
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Iterative execution of
state transition to verify
convergence
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import numpy as np

e P = np.array([[0.96, 0.01],[0.04,0.99]])
Sta rt x = np.array([[80],[175]])
loop =0
loop_max = 10000
Hc = False

A
<
<

e > > End

X_old =X
XxX=P @ x

change = np.sum(abs(x_old - x))

if change < pow(10,-4) or loop >= loop_max:
Hc = True

loop = loop + 1

print("loop: ", loop, " change: ", change)




import numpy as np

P = np.array([[0.96, 0.01],[0.04,0.99]])
X = np.array([[80],[175]])
loop =0
loop_max = 10000
Hc = False
while not Hc:
X_old = x
X=P @ x
change = np.sum(abs(x_old - x))
If change < pow(10,-4) or loop >= loop_max:
Hc = True
loop = loop + 1
print("loop: ", loop, " change: ", change)

print(round(x[0,0]),round(x[1,0]))
print(x[0,0],x[1,0])

Lloop: 200 change: 0.00010700287590736934
Lloop: 201 change: 0.00010165273211271142
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import numpy as np

P = np.array([[0.96, 0.01],[0.04,0.99]])
X = np.array([[80],[175]])
loop =0
loop_max = 10000
Hc = False
while not Hc:
X_old = X
X=P @ x
change = np.sum(abs(x_old - x))
If np.sum(abs(x_old-x)) < pow(10,-4) or loop >= loop_max:
Hc = True
loop = loop + 1
print("loop: ", loop, " change: ", change)

print(round(x[0,0]),round(x[1,0]))
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