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The Impact of Stochastic Matrix on Any Vector

https://emfps.blogspot.com/2018/02/the-impact-of-stochastic-matrix-on-any.html

A stochastic matrix shows us that the sum all elements on each column (or each row) is equal
one or we can say that each column (or each row) of a stochastic matrix is just a probability
vector.

Theorem (1): The sequence of operations a stochastic matrix on any vector will be finally
obtained the constant vector. (The elements of vector are the members of Real Number)

V1=V0*M"1,V2=V1I*M~"2, V3 =V2*M"3, .... Vn+1 =V n* Mk

Where vector Vn+1 always will be the constant.

A special state is when the vector is a probability vector which is named Markov Chain or
Markov Process

Example (1):

The sample of our vector (1*4) is:
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0.73 0.32 0.09 0.56

Suppose we have below stochastic matrix M (4*4):

0.11 0.18 0.48 0.23
0.23 0.13 0.31 0.33
0.12 0.72 0.06 0.1
0.15 0.45 0.03 0.37

The results of the sequences (VO * M) are as follows:

Vi MAT*WO 0.2487 0.4898 04718 0.4897
73 TMA2*V1 | 0.27008] 0.6685 0.31421] 0.4477
V3 IMA3*V7 | 0.28825) 563 0.36914| 0.47961|

IMAS*3 | 0.27744] 0.60668] 0.24943] 0.46646]
vy IMAS*VA | 028195 0590 562| 0.47155|
V6 IMA6*vs | 0.28026] 059615 0.35385] 0.46974)

NN NSNS

As we can see, the vectors of V5 and V6 are approximately the same.

Example (2):
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The sample of our vector (1*4) is:

0.63 0.23 0.54 0.56

The results of the sequences are as follows:

Vi MA1*VO 0271 0.7841 04229 0.482 1946
V2 .f~.'~'~”'.“< [ 03 ‘,’;," i’l!n.-'/‘l- :l-:'.)'fil';- 0.541 H. 196
V3 .h.’-'- 3*V2 ‘ 0 7;','::‘,. 0.68847 0 .:(1'7‘7.," 0 '..-1.11.,' 1.96
va 'ﬂ.’-‘~~1‘-."‘. 032 “l)‘ 0 H";/:' :. 0.4087 ,'. ) '..'1.2|‘n‘:. 1.96
V5 ‘f'.’ AS*Y4 0.32 “.'.'-. 0.68563 0,40 ‘%."‘ 05420 ,"' 1.96
V6 .I'\.‘-'-u".". 0.32365 ll-l'H:'.,/' Zl-‘.l'l:‘rf":. l‘--1)‘1). 1.96

As we can see, the vectors of V5 and V6 are approximately the same.

An example for Markov Chain:

The sample of our probability vector (1*4) is:

0.13 0.32 0.09 0.46

| consider above stochastic matrix M (4*4).

Then, we will have below results:
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Markov Chain Sum

V1 MA1*YO 01677 0.3368 01808 03147

V2 [Mazey1 5481| 0.34576] 0.20519] 0.28423|
V3 [azeyo [ o '
VA [aasya 21| 034932 0©

Vs I wid ;,i 0.34991 0.20841

V6 ‘ Q.3497 \' 0.20851

As we can see, the vectors of V5 and V6 are approximately the same.

Is below conjecture is a theorem?

Conjecture (1): The sequence of operations for transpose of a stochastic matrix (n*n) with non
- zero elements on any vector will be finally obtained a vector with the same elements. (The
elements of vector are the members of Real Number)
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Example (1):

Consider above stochastic matrix M (4*4):


https://1.bp.blogspot.com/-1xEEGh7LMgA/WngpHoZJVQI/AAAAAAAABTM/YYTCgfZfF_MaR9FWn4CKeymeqGHBZPzkwCLcBGAs/s1600/5_2.png
https://1.bp.blogspot.com/-PYVUrK89Yxs/WngpcFQHcPI/AAAAAAAABTY/DtxK9Ef--JgqXRNnMwDu3Erp2tchez0pACLcBGAs/s1600/6_0.png
https://4.bp.blogspot.com/-L4JlxiCmdiA/Wn6e3uV2j2I/AAAAAAAABVc/Hmnn4c5D3rYI9pZKgjpAcd1Bqx2jyzkHACLcBGAs/s1600/Untitled.png

0.11
0.23
0.12
0.15

The transpose of matrix M is:

MT =

0.11
0.18
0.48
0.23

0.18
0.13
0.72
0.45

0.23
0.13
0.31
0.33

The sample of vector is:

Vo

0.63

0.23

0.48
0.31
0.06
0.03

0.12
0.72
0.06
0.10

0.54

0.23
0.33

0.1
0.37

0.15
0.45
0.03
0.37

0.56]

The results of the sequences are as follows:
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SUM

As we can see,

Example (2):

The sample of

VO

4.41

the elements of vector V7 are the same.

vector is:

8.77

1.54

VO * (Transpose MM 04987 0527 03296 04214 1.7767|
Wi * [Transpose M:“J_ 0a0a8 r:._ 0 -l1-.'-‘-l1-ﬂr>_ 0,501 J_ L1} 4???6‘_ 1 Rﬂﬂ:‘Gi
Wi * [Transpose Mph3 04714 046133 043203 0.44354| 1.BOEZ9
Wil * [Transpose MP* 0444280 044869 0.459 045538 1.B0/35
Vi * (Transpose M}AS, 0.45460 045308 044945 0.45081 1.80803|
V0 * (Transpose MJAG| 0.45009 045158 0.45283] 0.45237| 1.80777
V0 (Transpose MIR? 0,4522] 045209 045166 045182 1.80787)

0.56

The results of the sequences are as follows:

SUM
VO * (Transpose M)M|  2.9317]  2.8166] 6992 48614 17.6017)
VO * (Transpose M)A2| 5.30376] 4.81223] 328542, 37157, 17.1171|
VO * (Transpose M)A3| 3.88123| 4.09012| 4.66995 443444 17,0757
VO * (Transpose M)A4| 4.42465| 4.33545 4.13427, 420358 17.0979
VO * (Transpose M)AS| 4.21837| 4.25008| 432089  4.294] 17.0833,
VO * (Transpose M)M6| 4.20068| 4.27923| 4.25492, 4.2637) 17.0885
VO * (Transpose M)A7| 4.26525| 4.2692] 4.27750] 427447 17.0865

As we can see, the elements of vector V7 are the same.


https://2.bp.blogspot.com/-i8qirKqI-EI/WngqaXxZZqI/AAAAAAAABTw/e18Nh5a7LXM9wy2Rbjh3XeVZh-0C_sesQCLcBGAs/s1600/8.png
https://4.bp.blogspot.com/-0hLAWdWK4CI/WngqpNc_bpI/AAAAAAAABT0/WMApHhBpkTUEvl3M32wY0W-uscyUOt6qgCLcBGAs/s1600/9.png
https://4.bp.blogspot.com/-NbkB-OrQ8IM/WngqwrpvpZI/AAAAAAAABT4/Jt1IVOYPv_kG8d_eEJ-sY_gkxKr9-JfrgCLcBGAs/s1600/10.png

Eigenvalue equal to the sum of all elements on each column or row

One of the properties two ways matrices which can be easily proved is, to obtain the
Eigenvalue where the sum of all elements on each column or row is equal to Eigenvalue of
these matrices.

Another interesting property of a two way matrix is, to have a special eigenvector that all
elements of it are the same. It means, if “M” is a two ways matrix, vector “V” will be
eigenvector of matrix “M” where we have:

V=(x, X, X, X, ....) and A =the sum of all elements on each column or row

This property can be easily proved.

Following to article of “The Impact of Stochastic Matrix on Any Vector” posted on
link: https://emfps.blogspot.com/2018/02/the-impact-of-stochastic-matrix-on-any.html , let
me tell you about another conjecture as follows:

Conjecture (2): The final result of Markov Process including the impact of a two ways
stochastic matrix on any vector will be a vector with the same elements where each element
will be equal to average all elements of initial vector.

Initial Vector: VO = (a, b, ¢, d,....) and M = two ways stochastic matrix
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V,=V, =M
V=V, =M
Vo=V, = M
V.=V, =M

P =, x, x, a0 i x = Average fa, by oo, )

Example:

Does this conjecture lead us toward an absolute justice in the world?
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