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Abstract 

Evolutionary Probability Theory is showed evolution of probability. Evolutionary Probability 

is based on Quaternion Algebra . Every experiment of probability provides to change our 

system. Known probability is a mathematical entity and scalar entity. But evolutionary 

probability will be a mathematical entity and vector entity that has both magnitude and 

direction. We start our discussion of evolutionary probability vectors by presenting a couple 

of different representations of vectors, magnitude and direction. We can apply on its for 

Quantum Information Theory. 

1 Introduction 

Graphically, Evolutionary Probability is a quaternion and vector is represented by an arrow on 

four dimensional space. The magnitude of the probability is represented by the length of the 

arrow and the direction of the probability is represented by which way the arrow is pointing. 

P  probability variable is represented by a letter with an arrow over it as in the vector 
→

P .Once 

we define a vector, we often need to write about the magnitude of that vector just how big it is 

as opposed to both how big and which way it is. The magnitude of the probability P can be 

written two ways, either 
→

P  or P . The first way makes it more obvious that we are dealing 

with the magnitude of a probability rather than some ordinary variable. The second method is 

used when it is already clear from the context that we are dealing with the magnitude of a 

probability [1,2,3,4,5,6,7,8,9,10,11,12,13,14]. 

2 Notations 

2.1 Notations for Evolutionary Probability Theory  

Given as set Ω  set and subsets Ω,, BA then the following notation is used:  

1- Intersection:  

{ }BAandvvvBA ∈∈Ω∈=∩ :  

2- Union: 

{ }BorbothvAorvvBA ∈∈Ω∈=∪ ,:  

3- Minus:  

{ }BAandvvvBA ∉∈Ω∈= :\  

4- Complement: 

{ }AvvA
c

∉Ω∈= :  

5- Empty Set: 

∅  set without any element. 

2.2 Components of Probability Space 

Any probability space ( )ΡΩ ,, F  consists of three components. 

1- The elementary events or states w  which are collected in a non-empty Ω set . 

2- Any σ algebra F , which is the system of observable subsets or events Ω⊆A .The 

interpretation is that one can usually not decide whether a system is in the particular state 

Ω∈w ,but one can decide whether Aw ∈ or Aw ∉ . 
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3- Any measure P , which gives a probability to all FA∈ .This probability is a number 

( ) [ ]1,0∈AP that describes how likely it is that the event A occurs. We define the σ algebras 

F , here we do not need any measure. 

 2.3 σ Algebras 

Let  be Ω  a non-empty set. A  system F of subsets Ω⊆A  is called σ algebra on Ω  if 

1- F,,Ω∅   

2- FA∈  implies that FA\: ∈Ωc
A  

3- FAA ∈,..., 21 implies that U
∞

=

∈
1i

i FA  

The pair ( )F,Ω , where F is aσ algebra on , is called measurable space. The elements FA∈  

are called events. An event A occurs if Aw ∈ and it does not occur if Aw ∉ . 

4- FBA ∈, implies that FBA ∈∪ , then F is called an algebra. Every σ algebra is an 

algebra. Sometimes, the terms σ field and field are used instead of σ algebra and algebra. 

3. Space Definition 

3.1 Probability space 

Let ( )F,Ω , be a measurable space. 

1- A map [ ]1,0: →FP  is called probability measure if ( ) 1=ΩP and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i APAP U . 

The triplet ( )PF ,,Ω is called probability space. 

2- Any map [ ]∞→ ,0: Fµ is called measure if ( ) 0=∅µ and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i AA µµ U . 

The triplet ( )µ,, FΩ is called measure space. 

3- Any measure space ( )µ,, FΩ or a measure µ  is called σ finite provided that there are 

,...2,1, =Ω⊆Ω kk , such that 

a- Fk ∈Ω for all ,...2,1=k  

b- ∅=Ω∩Ω ji  for ji ≠  

c- U
∞

=

Ω=Ω
1k

k  

d- ( ) ∞<Ω kµ  

The measure space ( )µ,, FΩ or the measure µ are called finite if ( ) ∞<Ωµ . 

3.2 Components of Evolutionary probability space 

Any evolutionary probability space ( )ΡΩ ,, F  consists of three components .But probability 

will have G  theoretical and 
321 ,, MMM experimental probability 

components ( )321 ,,, MMMGP on evolutionary space. Because of an evolutionary probability 

space ( )321 ,,,,, MMMGFΩ  consists of six components. 

1- The elementary events or states w  which are collected in a non-empty Ω set . 

2- Any σ algebra F , which is the system of observable subsets or events Ω⊆A .The 

interpretation is that one can usually not decide whether a system is in the particular state 

Ω∈w ,but one can decide whether Aw ∈ or Aw ∉ . 
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3- Any measure P , which gives a probability to all FA∈ .This probability is a evolutionary 

number ( ) [ ] [ ] [ ] [ ]1,01,01,01,0 321 eeeAP +++∈ and ( ) HAP ∈ that describes how likely it is that 

the event A occurs. We define the σ algebras F , here we do not need any measure.  

3.3  G  Theoretical probability space 

Let G  is a theoretical probability space. 

{ }kgggG ,,........., 10=  

Theoretical probability is ( ) [ ]1,0∈AG  

Theoretical probability is mathematical values of probability. 

3.4 
1M Experimental probability space 

Let 
1M  is a first experimental probability space. 

{ }kaaaM ,,........., 10

1 =  

Experimental probability is ( ) [ ]1,01 ∈AM  

3.5
2M  Experimental probability space  

Let 
2M  is a second experimental probability space. 

{ }kbbbM ,,........., 10

2 =  

Experimental probability is ( ) [ ]1,02 ∈AM  

3.6 
3M  Experimental probability space  

Let 
3M  is a third experimental probability space. 

{ }k
cccM ,,........., 10

3 =  

Experimental probability is ( ) [ ]1,03 ∈AM  

3.7 P Evolutionary probability space  

Let P is a evolutionary probability space.  

The form of  a evolutionary probability number is  

332211 eMeMeMG +++=Ψ and ( ) ( ) ( ) ( ) ( ) 332211 eAMeAMeAMAGA +++=Ψ  

{ }RMMMGHeMeMeMGP ∈∈+++=Ψ= 321332211 ,,,  

{ }1,,,,1 321132213321

2

3

2

2

2

1332211 −====−===∈+++=Ψ= eeeeeeeeeeeeeeeHeMeMeMGP

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }]1,0[,,, 321332211 ∈∈+++=Ψ= AMAMAMAGHeAMeAMeAMAGAP  

Let S is a evolutionary probability set. 

{ }RMMMGPeMeMeMGS ∈∈+++=Ψ= 321332211 ,,,  

{ }1,,,,1 321132213321

2

3

2

2

2

1332211 −====−===∈+++=Ψ= eeeeeeeeeeeeeeePeMeMeMGS

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }]1,0[,,, 321332211 ∈∈+++=Ψ= AMAMAMAGPeAMeAMeAMAGAS  

Let A and B are events 

( ) ( ) ( ) ( ) ( ) 332211 eAMeAMeAMAGA +++=Ψ  

( ) ( ) ( ) ( ) ( ) 332211 eBMeBMeBMBGB +++=Ψ  are evolutionary probabilities. 

( ) ( )( ) ( ) ( )[ ] ( ) ( )[ ] ( ) ( )[ ] ( ) ( )[ ] 333222111 eBMAMeBMAMeBMAMBGAGBA +++++++=Ψ+Ψ

( ) ( )( ) 321 1111 eeeBA +++=Ψ+Ψ  

( ) ( ) 321 1111 eeeBA +++=Ψ+Ψ  

( ) ( ) 24 ==Ψ+Ψ BA  
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4 Probability definitions 

4.1 G  Theoretical probability 

 Let ( )F,Ω , be a measurable space. 

G is mathematical probability space. We will get theoretical probability from mathematical 

results. 

1- A map [ ]1,0: →FG  is called probability measure if ( ) 1=ΩG and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i AGAG U . 

The triplet ( )GF ,,Ω is called theoretical probability space. 

2- Any map [ ]∞→ ,0: Fµ is called measure if ( ) 0=∅µ and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i AA µµ U . 

The triplet ( )µ,, FΩ is called measure space. 

3- Any measure space ( )µ,, FΩ or a measure µ  is called σ finite provided that there are 

,...2,1, =Ω⊆Ω kk , such that 

a- Fk ∈Ω for all ,...2,1=k  

b- ∅=Ω∩Ω ji  for ji ≠  

c- U
∞

=

Ω=Ω
1k

k  

d- ( ) ∞<Ω kµ  

The measure space ( )µ,, FΩ or the measure µ are called finite if ( ) ∞<Ωµ . 

If we flip a coin, then we have either” heads” or ”tails” on top, that means. Probability of head 

and probability of tail are
2

1
 to each of the two possible outcomes. If the coin is fair, then 

heads and tails should receive the same probability. The reason for this has to do with our 

intuitive notion of what a probability means.  

In this sample, the two possible outcomes form the set  

{ }tailhead ,=Ω or { }th,=Ω  

( ) ( )
2

1
== tailGheadG , ( ) ( )

2

1
== tGhG , ( ) ( ) 1=+ tailGheadG  

4.2 321 ,, MMM Experimental probabilities 

 Let ( )F,Ω , be a measurable space. 

321 ,, MMM are experimental probability spaces. We will get experimental or relative 

probability from experimental results. 

1- A map [ ]1,0:1 →FM , [ ]1,0:2 →FM , [ ]1,0:3 →FM are called probability measure if 

( ) 11 =ΩM , ( ) 12 =ΩM and ( ) 13 =ΩM for all FAA ∈,..., 21 with ∅=∩ ji AA  for ji ≠ one has  

( )∑
∞

=

∞

=

=








1

1

1

1

i

i

i

i AMAM U  

( )∑
∞

=

∞

=

=








1

2

1

2

i

i

i

i AMAM U  

( )∑
∞

=

∞

=

=








1

3

1

3

i

i

i

i AMAM U  
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The triplet ( )1,, MFΩ , ( )2,, MFΩ and ( )3,, MFΩ are called experimental probability spaces. 

2- Any map [ ]∞→ ,0: Fµ is called measure if ( ) 0=∅µ and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i AA µµ U . 

The triplet ( )µ,, FΩ is called measure space. 

3- Any measure space ( )µ,, FΩ or a measure µ  is called σ finite provided that there are 

,...2,1, =Ω⊆Ω kk , such that 

a- Fk ∈Ω for all ,...2,1=k  

b- ∅=Ω∩Ω ji  for ji ≠  

c- U
∞

=

Ω=Ω
1k

k  

d- ( ) ∞<Ω kµ  

The measure space ( )µ,, FΩ or the measure µ are called finite if ( ) ∞<Ωµ . 

If we toss the coin Q times and the number of heads among these Q  tosses is hQ , then 

relative frequency of heads is equal to 
Q

Qh .Now if Q is large, then we tend to think about 

Q

Qh as being close to probability of heads. The relative frequency of tails can be written as 

Q

Qt ,where tQ is the number of tails among the Q tosses, and we again think of 
Q

Qt as being 

close to the probability tails. Since 1=+
Q

Q

Q

Q th , we see that at least intuitively, the 

probabilities of heads and tails should add up to one. If we make three experiments for 

probability, we will see that first, second and third experimental group results.  

In this sample, the two possible outcomes form the set  

4.3 1M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
1

1

1

M

h

Q

Q
headM = , ( )

1

1

1

M

t

Q

Q
tailM = , 

( ) ( ) 111 =+ tailMheadM  

4.4 2M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
2

2

2

M

h

Q

Q
headM = , ( )

2

2

2

M

t

Q

Q
tailM = , 

( ) ( ) 122 =+ tailMheadM  

4.5 3M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
3

3

3

M

h

Q

Q
headM = , ( )

3

3

3

M

t

Q

Q
tailM = , 

( ) ( ) 133 =+ tailMheadM  
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5 Ψ Evolutionary probability  

Let ( )F,Ω , be a measurable space. 

Ψ is an evolutionary probability space. We will get evolutionary probability from theoretical 

and experimental results. 

1- A map [ ]1,0: →Ψ F  is called probability measure if ( ) 1=ΩΨ and for all 

FAA ∈,..., 21 with ∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

Ψ=







Ψ

11 i

i

i

i AAU . 

The triplet ( )ΨΩ ,, F is called experimental probability space. 

2- Any map [ ]∞→ ,0: Fµ is called measure if ( ) 0=∅µ and for all FAA ∈,..., 21 with 

∅=∩ ji AA  for ji ≠ one has ( )∑
∞

=

∞

=

=








11 i

i

i

i AA µµ U . 

The triplet ( )µ,, FΩ is called measure space. 

3- Any measure space ( )µ,, FΩ or a measure µ  is called σ finite provided that there are 

,...2,1, =Ω⊆Ω kk , such that 

a- Fk ∈Ω for all ,...2,1=k  

b- ∅=Ω∩Ω ji  for ji ≠  

c- U
∞

=

Ω=Ω
1k

k  

d- ( ) ∞<Ω kµ  

The measure space ( )µ,, FΩ or the measure µ are called finite if ( ) ∞<Ωµ . 

Let evolutionary probability is ( ) ( ) ( ) ( ) ( ) 321 eAVeANeAMAGA +++=Ψ   

and { }tailhead ,=Ω or { }th,=Ω  

5.1G  Theoretical probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
2

1
=headG , ( )

2

1
=tailG , 

( ) ( ) 1=+ tailGheadG , 

5.2 1M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
1

1

1

M

h

Q

Q
headM = , ( )

1

1

1

M

t

Q

Q
tailM = , 

( ) ( ) 111 =+ tailMheadM  

5.3 2M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
2

2

2

M

h

Q

Q
headM = , ( )

2

2

2

M

t

Q

Q
tailM = , 

( ) ( ) 122 =+ tailMheadM  

5.4 3M Experimental probability 

{ }tailhead ,=Ω or { }th,=Ω  

( )
3

3

3

M

h

Q

Q
headM = , ( )

3

3

3

M

t

Q

Q
tailM = , 
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( ) ( ) 133 =+ tailMheadM  

6 Ψ Quantum Evolutionary Probability  

{ }tailhead ,=Ω or { }th,=Ω  

( ) ( ) ( ) ( ) ( ) 332211 eAMeAMeAMAGA +++=Ψ  

( ) ( ) ( ) ( ) ( ) 332211 eBMeBMeBMBGB +++=Ψ  

( ) ( ) ( ) ( ) ( ) 332211 eheadMeheadMeheadMheadGhead +++=Ψ  

( ) ( ) ( ) ( ) ( ) 332211 etailMetailMetailMtailGtail +++=Ψ  

( ) 3

3

3

2

2

2

1

1

1

2

1
e

Q

Q
e

Q

Q
e

Q

Q
head

M

h

M

h

M

h +++=Ψ , 

( ) 3

3

3

2

2

2

1

1

1

2

1
e

Q

Q
e

Q

Q
e

Q

Q
tail

M

t

M

t

M

t +++=Ψ  

( ) ( ) 321 1111 eeetailhead +++=Ψ+Ψ  

7 Propositions 

7.1 Propositions 

Definition.13 

Let ( )ΡΩ ,, F be an evolutionary probability space. Then the following assertions are  

1. If FAA ∈,..., 21  such that ∅=∩ ji AA  for ji ≠ one has ( )∑
==

=






 n

i

i

n

i

i APAP
11

U  

2. If FBA ∈, then ( ) ( ) ( )BAPAPBAP ∩+=\  

 

3. If FB ∈ then ( ) ( )BPBP c −= 1 , 

4. If FAA ∈,..., 21 then ( )∑
∞

=

∞

=

≤








11 i

i

i

i APAP U  

5. Continuity from below: 

If FAA ∈,..., 21 such that ...321 ⊆⊆⊆ AAA ,then ( ) 







=

∞

=
∞→

U
1n

nn
n

APAPLim  

6. Continuity from above : 

If FAA ∈,..., 21 such that ...321 ⊇⊇⊇ AAA ,then ( ) 







=

∞

=
∞→

I
1n

nn
n

APAPLim  

7. ( ) ( ) ( ) ( )BAPBPAPBAP ∩−+=∪  

8. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )CBAPCBPCAPBAPCPBPAPCBAP ∩∩+∩−∩−∩−++=∪∪  

9. For pair wise events nAAA ,...,, 21 it is case that 

( ) ( ) ( ) ( ) ( )n

n

kji

kji

ji

ji

i

i

n

i

i AAAPAAAPAAPAPAP ∩∩∩−+−∩∩+∩−=






 +

<<<=

∑∑∑ ...1... 21

1

1

U  

7.2. Independence events 

Definition.14  

Let ( )ΡΩ ,, F be an evolutionary probability space. The events KiFAi ∈⊆ , is an arbitrary 

non-empty index set, are called independent, provide that for all distinct Kii n ∈,...,1 one has 

that ( ) ( ) ( ) ( )
nn iiiiii APAPAPAAAP ......

2121
=∩∩  

Given FAA ∈,..., 21 , one can easily see that only demanding 

( ) ( ) ( ) ( )nn APAPAPAAAP ...... 21211
=∩∩  
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7.3. Conditional probability 

Definition.15 

 Let ( )ΡΩ ,, F be an evolutionary probability space. Suppose A and B are events in sample 

space Ω ,and suppose that ( ) 0>BP .The conditional probability of A given B is defined as  

( ) ( )
( )BP

BAP
BAP

∩
= and FBA ∈,  

8 Operators 

8.1. Product 

Let 

3322110 eaeaeaa +++=Ψ  

{ }RaaaaHeaeaeaaP ∈∈+++= 32103322110 ,,,  

{ }1,,,,1 321132213321

2

3

2

2

2

13322110 −====−===∈+++= eeeeeeeeeeeeeeeHeaeaeaaP  

33221101 eaeaeaa +++=Ψ  

33221102 ebebebb +++=Ψ  

Multiplication is generally noncommutative 1221 Ψ×Ψ≠Ψ×Ψ  

 

21 Ψ×Ψ  1e  2e  3e  

1e  1−  
3e  2e−  

2e  3e−  1−  
1e  

3e  2e  1e−  1−  

 

8.2. Conjugate 

The conjugate of 3322110 eaeaeaa +++=Ψ  is 3322110 eaeaeaa −−−=Ψ  

{ }RaaaaHeaeaeaa ∈∈+++=Ψ 32103322110 ,,,  

{ }RaaaaHeaeaeaa ∈−−−∈−−−=Ψ 32103322110 ,,,   

8.3. Magnitude 

The magnitude of 3322110 eaeaeaa +++=Ψ  is 
2

3

2

2

2

1

2

0 aaaa +++=Ψ  

8.4. Multiplicative Inverse 

The multiplicative inverse of 3322110 eaeaeaa +++=Ψ  is  

Ψ
=Ψ − 11  , 0≠Ψ and 

ΨΨ

Ψ
=Ψ −1  

( )( )
133221103322110

33221101

eaeaeaaeaeaeaa

eaeaeaa

−−−+++

−−−
=Ψ −  

2

3

2

2

2

1

2

0

33221101

aaaa

eaeaeaa

+++

−−−
=Ψ −   

8.5 Division 
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Let  

3322110 eaeaeaa +++=Ψ  

{ }RaaaaHeaeaeaa ∈∈+++=Ψ 32103322110 ,,,  

33221101 eaeaeaa +++=Ψ  

33221102 ebebebb +++=Ψ and 02 ≠Ψ  

3322110

2

1 edededd +++=
Ψ

Ψ
 

{ }RddddHedededd ∈∈+++=Ψ 32103322110 ,,,  

The conjugates of 33221101 eaeaeaa +++=Ψ  and 33221102 ebebebb +++=Ψ  are  

33221101 eaeaeaa −−−=Ψ  and 33221102 ebebebb −−−=Ψ   

( )( )
( )( )33221101103322110

33221103322110

2

1

ebebebbebbebebebb

ebebebbeaeaeaa

−−−++++

−−−+++
=

Ψ

Ψ
 

( )( )
2

3

2

2

2

1

2

0

33221103322110

2

1

bbbb

ebebebbeaeaeaa

+++

−−−+++
=

Ψ

Ψ
  

8.6 Polar notation 

Let  

3322110 eaeaeaa +++=Ψ  

{ }RaaaaHeaeaeaa ∈∈+++=Ψ 32103322110 ,,,  

The magnitude of 3322110 eaeaeaa +++=Ψ  is 
2

3

2

2

2

1

2

0 aaaa +++=Ψ  

( ) { }kkkTArg πθπθπθ 2,2,2 321 +++=  and 

{ }R∈<≤<≤<≤= 321

0

3

0

2

0

1 ,,|3600,3600,3600 θθθθθθθ  

The radius set is { }Rrrraaraaraarr ∈+=+=+== 321

2

3

2

03

2

2

2

02

2

1

2

01 ,,|,,  

The polar notation is ( ) ( ) ( )333322221111 sincossincossincos θθθθθθ ererer +++=Ψ  

I developed these polar forms. 













∈
+

=
+

=
+

== R
aa

a

aa

a

aa

a
321

2

3

2

0

0

3
2

2

2

0

0

2
2

1

2

0

0

1 cos,cos,cos|cos,cos,coscos θθθθθθθ













∈
+

=
+

=
+

== R
aa

a

aa

a

aa

a
321

2

3

2

0

3

3
2

2

2

0

2
2

2

1

2

0

1
1 sin,sin,sin|sin,sin,sinsin θθθθθθθ

The polar notation is  

( ) ( ) ( )333322221111 sincossincossincos θθθθθθ ererer +++=Ψ  

Its conjugate is  

( ) ( ) ( )333322221111 sincossincossincos θθθθθθ ererer −−−=Ψ  

8.7 Exponential form 

Let  

( ) { }kkkArg πθπθπθ 2,2,2 321 +++=Ψ  and 

{ }R∈<≤<≤<≤= 321

0

3

0

2

0

1 ,,|3600,3600,3600 θθθθθθθ , 

The radius set is { }Rrrraaraaraarr ∈+=+=+== 321

2

3

2

03

2

2

2

02

2

1

2

01 ,,|,,  

I developed these exponential forms. 
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The polar form is ( ) ( ) ( )333322221111 sincossincossincos θθθθθθ ererer +++=Ψ  

The exponential form is 

( )( )( )333222111 sincossincossincos332211 θθθθθθθθθ
eeee

eee +++=++
 

Its conjugate is  

( )( )( )333222111 sincossincossincos332211 θθθθθθθθθ
eeee

eee −−−=−−−
 

8.8 Power form 

Let 

( ) { }kkkArg πθπθπθ 2,2,2 321 +++=Ψ  and 

{ }R∈<≤<≤<≤= 321

0

3

0

2

0

1 ,,|3600,3600,3600 θθθθθθθ , 

The radius set is { }Rrrraaraaraarr ∈+=+=+== 321

2

3

2

03

2

2

2

02

2

1

2

01 ,,|,,  

I developed these power forms. 

The polar form is ( ) ( ) ( )333322221111 sincossincossincos θθθθθθ ererer +++=Ψ  

The power form is from degree n th power and Zn ∈  

( ) ( ) ( )333322221111 sincossincossincos θθθθθθ nenrnenrnenr
nnnn +++=Ψ  

8.9 Root form 

Let 

( ) { }kkkArg πθπθπθ 2,2,2 321 +++=Ψ  and 

{ }R∈<≤<≤<≤= 321

0

3

0

2

0

1 ,,|3600,3600,3600 θθθθθθθ , 

The radius set is { }Rrrraaraaraarr ∈+=+=+== 321

2

3

2

03

2

2

2

02

2

1

2

01 ,,|,,  

I developed these root forms. 

The root form is from degree n th root, 1,...,2,1,0 −= nk  and Znk ∈,  








 +
+

+







 +
+

+







 +
+

+
=Ψ

n

k
e

n

k
r

n

k
e

n

k
r

n

k
e

n

k
r nnn

k

πθπθπθπθπθπθ 2
sin

2
cos

2
sin

2
cos

2
sin

2
cos 3

3
3

3
2

2
2

2
1

1
1

1

Its roots are { }110 ,...,, −ΨΨΨ=Ψ nk  

8.10 Addition 

33221101 eaeaeaa +++=Ψ  

33221102 ebebebb +++=Ψ  

( ) ( ) ( ) ( ) 3332221110021 ebaebaebaba +++++++=Ψ+Ψ  

332211021 ecececc +++=Ψ+Ψ  

{ }RccccHecececc ∈∈+++=Ψ+Ψ 3210332211021 ,,,   

9 Quantum Evolutionary Probability 
9.1 The physical state postulate 

The state, at time t , of an isolated physical system that consists N of point particles whose 

positions are given by point particles,
→→

Nrr .....,,.........1 ,is given by a well-behaved, square-

integrable and normalized wave function ),.....,,.........( 1 trr N

→→

Ψ for physical states. 



JOURNAL OF INFORMATION, KNOWLEDGE AND RESEARCH  IN      

ELECTRONICS AND COMMUNICATION ENGINEERING 

ISSN: 0975 – 6779| NOV 12 TO OCT 13 | VOLUME – 02, ISSUE - 02  Page 837 

The Quantum Mechanical characterization of the system’s physical state is completely 

different from its classical counterpart, where the state is described by the actual values of and 

→→

Nrr .....,,.........1 and
→→

Npp .....,,.........1  at time t .  

9.2 The time evolution of Schrödinger equation for physical state postulate  

The time evolution of the wave function, ),.....,,.........( 1 trr N

→→

Ψ  is governed by the time 

dependent Schrödinger’s equation for physical state. 

where  

),.....,,.........( 1 trr N

→→

Ψ is probability function of the system for physical state.  

),.....,,.........( 1 trrV N

→→

is the potential energy of the system   

),.....,,.........(),.....,,.........(
2

),.....,,.........( 11

1

2
2

1 trrtrrVr
m

trr
t

i NN

N

j

j

j

N

→→→→

=

→→

Ψ













+∇−=Ψ

∂

∂
∑

h
h    (1) 

{ }RaaaaHeaeaeaa ∈∈+++=Ψ 32103322110 ,,,  

{ }RaaaaHeaeaeaa ∈−−−∈−−−=Ψ 32103322110 ,,,   

2

3

2

2

2

1

2

0 aaaa +++=Ψ  
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