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ABSTRACT 

This writing showes that bistatistics (lmin(v)» Tmax(v)) ~ (lmax(v)»Tmin(v)) 

and (Imax(v)» Pmax(v) ) ~ (lmin(v)» Tmin(v)) are equal distributed over Sz, S3, 

S4 and Ss. 

Object of the research: as we know in our days in science desinv and desmaj are 

equaldistributed. It’s one of the theorems of Eiler-MacMahon’s. it’s very famous 

theorem over the world. There is unknown another equaldisributed theorems like 

this. 

Topicality of the research topic: to show that codes are equidistributed over a set 

of permutations of S2, $3, Sq and Ss (Lmin(o)»Tmaxco)) * (Imaxco)»Tminto)) and 

(Lmmax(v)» T max(v)) * (Lmin(v) Tmin(v) ) statistics. 

The aim and problems of the research: prove given general theorems over S2, 

S3, S4 and Ss. 

Chronological frame of the research: to show that (lmin(v)» Tmaxtv)) © 

(lmax(v)» Tmin(v) ) and (Lmax(v) Tmax(v)) = (lmin(v)»T min(v)) are equaldistributed 

biostatistics. 

Methodological basis of the research work: the novelty of the work to show that 

(lmin(w), Tmax(v)) ad (lmax(v)s Tmin(v)) and (lmax(v)» Tmax(v) ) ~ (Lmin(v)»Tmin(v)) 

are equaldistributed biostatistics. 

Structure of dissertation: Introduction, head section, conclusion, reference. 

Scientific results of the research: Showen that Statistica I,I1,III and IV are 

equally distributed.



AHJIATIIA 

JK yMbIctTa (min) Tmax(v)) ~ (lmax(v)» Tmin(v) ) JKOHE (lmax(v)»Tmax(v) ) ~< 

(lmin(v)» Tmin(v)) 6uctaTucTukalapBl Sz, $3, $4 2xoHe Ss %KMbIHAapbl ycTiHge TeH 

ynectipinreHin KepcerTisai. 

TakbIpbinTEIn e3eKTiniri: Ochi yakpiTka Deitin FEUIbIMMa desinv %KeHe desmaj 

CTaTHCTHKamapbIHBIH TeH YJecTIpWITeHi Typambl HOTWKEe Genrini, Oy Senrisi 

Siimep-Maxonuan Teopemacnl. FbUIBIMAa Olinep-Maxonvan Teopemacbiva mapa- 

lap Teopema i3yey, AFHH, 6acka Ja Tex yectipinren cTaTucTukanapyBIH Oap 

Hemece 2KOKTEIFEI, Gap Oouca omapAbIH TaOuraTbl KaHAali, HereH cypakTapablH 

KayaObl ©3eKTi MpoOsema OoNbIM OTEIP. 

3eprrey %YMBICBIHbIH MaKcaTbI MCH Minjerrepi: By MarvcTpsik 

nMccepTalMAsblk 2KYMBICTHIH MaKCaTHI, MBIHa 

(lmin(v)» ?max(v) ) od (lmax(v)» ?min(v)) KOHE (lmax(v)» Tmax(v)) ~ (lmin(v)» Pmin(v)) 

6uctaTucTukalapplH Sz, $3, 54 %xeHe Ss %KMbIHJapbl YCTINe TeH yulectipinrenix 

Kepcety. 

ZepTrey 2%KYMBICLIHbIH TAaKbIPLINTbIK XPOHOMOPHAIBIK meHOepi: 

(lnin(v): Tmax(v)) ~ (max(v)s Tmin(w)) IKOHE (lmax(v)) Tmax(v)) ~ (lmin(v), Tmin(v)) 

6UCTaTUCTUKaapBIHEIH TeH YecTipiIreHiH KepceTy. 

2KanasbiFel: (lmin(v) Tmax(v)) = (lmax(v)»T min(v)) IKOHE (lmax(v)» Tmax(v) ) ~ 

(Lmin@w)s Tmin(v)) 6uCTaTHCTHKasapBIHEIH TeH YlecTipiIreHiH KepceTy 2KYMBICTBIH 

KAHANbIFbI GONbIM TaObINIA LI. 
‘\ 

TeopHasbIK MaHb3QbIbIFbI: JKaHa TeH ynectipinres OucTaTHCTHKaapAbIH 

TaObLIybl Gacka TYKBIPbIMAapb! MoNempeyre natzanan6ak. | 

JIuccepTauuAHbi =6KYPbLIbIMBI: Kipine, erisri 6eiM, KOuJaHbIIraH 

aneOuettep TI3iMi *KoHEe Je KOCbIMIMaapaH Typaipl. 

3eptreyain FbIIbIMH HoTHKeci: )Kympicta SepinreH TepT CTaTHCTHKa TeH 

ynectipisren eKeHi KepceTireH.



INTRODUCTION 

In mathematics, a permutation groupis a group G whose elements 

are permutations of a given set M, and whose group operation is 

the composition of permutations in G (which are thought 

of as bijective functions from the set Mto itself); the relationship 

is often written as (G,M). Note that the group of all permutations 

of a set is the symmetric group; the term permutation group is usually 

restricted to mean a subgroup of the symmetric group. The 

symmetric group of n elements is denoted by S,; if M is any finite or 

infinite set, then the group of all permutations of M is often 

written as Sym(/). 

The application of a permutation group to the elements being permuted 

is called its group action; it has applications in both the study 

of symmetries, combinatorics and many other branches of mathematics, 

physics and chemistry [1]. 

Closure properties 

As a subgroup of a symmetric group, all that is necessary for a 

permutation group to satisfy the group axioms is that it contain 

the identity _ permutation, the inverse permutation of each permutation 

it contains, and be closed under composition of its permutations. 

A general property of finite groups implies that a finite nonempty 

subset of a symmetric group is again a group if and only if it is closed 

under the group operation. 
‘\ 

Read more: http://www.answers.com/topic/permutation-group#ixzz2 W 1DDxKal 

Read more: http://www.answers.com/topic/permutation-group#ixzz2 WOzMZfbL 

This links describes the codes and permutation groups. From any linear 

code, we construct a permutation group, whose cycle index is essentially 

the weight enumerator of the code. If we start instead with a Z,-linear code, 

the cycle index of the group is the symmetrised weight enumerator 

of the code. Essentially, we "inflate" each coordinate of the code into a 

copy of the alphabet. . 

A permutationis a rearrangement of objects. Here we will only consider 

permutations of afinite number of objects, and since the object names don’t really 

matter, we will often simply consider permutations of the numbers 15233; 5 n [2]. 

Of course we’ll learn about permutations first by looking at permutations of 

small numbers.



There are plenty of other examples of permutations, many of which are 

extremely important and practical. For example, when you have a list of items to 

sort, either by hand or with a computer program, you are essentially faced with the 

problem of finding a permutation of the objects that will put them in order after the 

permutation. 

If we consider permutations of n objects, there are n! of them. To see this, first 

consider where object number | winds up. There are n possibilities for that. After 

the fate of object 1 is determined, there are only n-1 possible fates for object 

number 2. Thus there are n.(n-1).(n-2)...3.2.1 = n! permutations of a set of n 

objects. 

For example, if we consider all possible rearrangements of the set 1;2;3 ,there 

are 3! =3.2.1 =6. 
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Table 1. Table of permutations of 3 objects 

A good way to think of permutations is this (using permutations of three 

objects as an example): Imagine that there are three boxes labeled “1”, “2”, and 
“3” and initially, each contains a ball labeled with the same number—box 1 
contains ball 1, and so on. A permutation is a rearrangement of the balls but in 

such a way that when you’re done there is still only a single ball in each box. 

In the table above, the notation a — b indicates that whatever was in box a 

moves to the box labeled b, so to apply permutation number 3 above means to take 

whatever ball is in box 1 and move it to box 3, to leave the contents of box 2 alone, 

and to take the ball from box 3 and put it into box 1. In other words, permutation 

number 3 above tells us to swap the contents of boxes | and 3. [3] 

Here are the six possible permutations of three items 

(1);(12);(13);(23);(123);(132): 

What happens if we begin with ball 1 in box 1, ball 2 in box 2, and ball 3 in 

box 3, and then we apply (12) followed by (13)? | 

A good way to think about this is to follow the contents of the boxes one at a 

time. For example, ball 1 begins in box 1, but after (12) it has moved to box 2. The 
second permutation, (13), does not move the contents of box 2, so after both 
permutations have been applied, ball 1 will have moved to box 2. So the final result 

will look like this:



(12... 

where we’re not sure what comes next. We don’t know if 2 will go back to one and 

the cycle will close, or whether it will continue to another box. So since the fate of 

2 is in question, let’s see where it goes. 

The first permutation, (12) moves box 2 to box 1, and then (13) will move box 1 

to box 3, so now we know the combination of permutations looks like this: 

(123... 

Since there are only three objects, we know that 3 will go back to 1 and close 

the cycle, but (especially when you’re beginning),it’s good to trace each ball, 

including ball 3 in this case. 

The first permutation, (12), does not move the contents of box 3, but the second, 

(13) moves it to box 1, so the combination of (12) followed by (13) is equivalent to 

the single permutation (123) [4]. 

Combining Permutations 

Of course it’s nice to have a method to write down a permutation, but things 

begin to get interesting when we combine them. If you twist one face of Rubik’s 

Cube and then twist another one, each twist jumbles the faces, and the combination 

of two twists usually causes a jumbling that is more complicated than either of the 

two individual twists. 

Combining permutations as above is written just like a multiplication in algebra, 

and we can write our result as 
‘XN 

follows]: 

(12)(13) = (123): 

Beware, however. This is not the same as multiplication that you’re used to for 

real numbers. By doing the same analysis as above, convince yourself that: 

(13)(12) = (132) 6= (123) = (12)(13): 

In other words,-the order of multiplication makes a difference. If P1 and P2 are 

two different permutations, it may not 

be true that P1.P2 = P2.P1. Multiplication of permutations is not commutative. 

Traditionally, permutation groups arise as automorphism groups of algebraic 

or combinatorial structures. The procedure here will be a bit different: the groups 

will be built from the algebraic structure of codes, and matroids will arise from 

7



for some positive integer n. The order of Sn is n!. 

We also use the convention that permutations act on the right, so that the 

image of a under the permutation g is denoted by ag. Thus, the result of applying 

the permutation g followed by h is written gh, and we have a(gh) = (ag)h. 

As is well known, any permutation can be written as a product of disjoint 

cycles: we call this the cycle decomposition. For example, the permutation of 

1; ::: 35 which maps 1 to 4, 2 to 5, 3 to 1, 4 to 3, and 5 to 2 has cycle 

decomposition 

(143)(25). The cycle decomposition is unique up to writing the cycles 

‘na different order and starting them at different points: for example, 

(143)(25) = (52)(314): 

If we represent the permutation g as a function digraph, with edges (a;ag) for 

all 

a 2. W, the digraph has in-degree and out-degree 1 and so is a disjoint union of 

cycles; this is precisely the cycle decomposition. 

The generalisation to permutation groups is the orbit decomposition, which 

we now discuss. 

A permutation group G on a set W is a subgroup of the symmetric group on 

W; that is, it is a set of permutations closed under composition and inversion and 

containing the identity permutation. 

Let G be a permutation group on W. Define a relation ~G on W by the rule 

that a ~G b if there exists g¢G with ag = b. It is easy to see that ~G is an 

equivalence relation; the reflexive, symmetric and transitive laws follow from the 

identity, inverse, and composition properties of G. The equivalence classes of ~G 

are called the orbits of G,, and G is said to be transitive if there is a single orbit, 

intransitive otherwise. Note that G is transitive if and only if, for all a;b € W, there 

exists g€G which maps a to b [6}. 

Definition : In a permutation S, =... Mn t is a left-to-right maximum (resp., 

left-to-right minimum); for 1 <Jj < j. Also, t is a right-to-left maximum (resp., 

right-to-left minimum) if for i<j <n. 

Below defined the permutation statistics appearing in the thesis. 

Statistic Description 

Imax # of left-to-right maxima 

Imin # of left-to-right minima 

rmax ' # of right-to-left maxima 

rmin # of right-to-left minima 

Table 2. Most used abbreviations



How many permutations are there on a group of n objects? 

Since there aren possible choices for the first position and for each of 

these there aren-J choices for the second position and for each of 

these n(n-1) ways of choosing the first two there are n-2 ways of 

choosing the object for the third position etc. it turns out that 

there aren! permutations onnobjects. The set of all permutations 

onn objects is called the symmetric group on n objects and is denoted by Sy. 

Since the factorial grows rather quicklyS,can be very large whenn iS 

of only moderate size. For example Sio contains 10! = 3,628,800 

elements andS,¢ contains more elements than the number of atoms 

in the universe. 

Let's look at S,. Its only element is the permutation 

[1] 
|1| 

With only one element there is only one place for it to go. 

With two elements there are two S2 possible permutations 

[12] 

With three elements things begin to become a bit more interesting. S3; has 3! = 6 

elements. They are 
‘\ 

1123] [231] 13121 

1132] [321] {2131 

So the symmetric group S, on a finite set of n symbols is the group whose 

elements are all the permutations of the nsymbols , and whose group 

operation is the composition of such permutations, which are treated as bijective 

functions from the set of symbols to itself. Since there are n! (n factorial) possible 

permutations of a set of symbols, it follows that the order (the number of 

elements) of the symmetric group S,, is ni. 

Definition 1.1. A permutation of a finite set S is a bijection o : S— S. 

Lemma 1.1. There are exactly n! permutations of an n-element set. 

Proof. For an n-element set S = {l,... , xn}, we can construct a 

permutation o on S as follows: 

(1) Assign one of the n elements of S to o(x1). 

9



(2) Assign one of the n — 1 elements of S ~ {o(x1)} to o(x2). 

(n) Assign the | remaining element to o({xn). 

This method can generate n(n ~ 1): - -1 = n! different permutations of S. 

Furthermore, it should be reasonably clear that these permutations are distinct, and 

that any permutation can be generated in this way, and thus we know that there are 
exactly n! permutations of an n-element set. 

Definition 1.2. For a set S, Perm(S) is the set of all permutations on S. 
Multiplication of two elements o, t € Perm(S) is simply their composition ot = o ° 
. 

Note that the composition of two bijections o, t : S — S is itself 
a bijection o °t:S > S. 

Thus multiplication in Perm(S) is closed. Jt is also associative, and has identity and 

inverse, since function composition is associative and has identity and inverse (and 

the identity function is of course a bijection and the inverse of a bijection is a 
bijection). So Perm(S) satisfies the axioms of a group. 

Definition 1.3. A permutation of a set is a bijection of this set onto itself. 
Note that 

(i) ifa:X— Xisa permutation, than the inverse function a’ : ¥— Yis also a 

permutation; 
(ii) ifa:X¥— Xande:X— X are permutations, one can form a composition 
ao @:X— X, which is also a permutation [7]. 

Theorem 1.2. Let A be a nonempty set, and let § be the collection of all 
permutations of A. Then S is a group under the composition o. 

Proof, Clearly, o defines a binary operation on S$, We need to check the three 

axioms G1, G2, G3 of the group. 
(G1) We have seen in section | that composition is associative. 
(G2) Consider the mapping i: 4 — A such that for allx E A, i(x) =x. Then for 

anya Sonehasao i=io a=a. Thus, /is the identity element on S. 
(G3) For any permutation a ES, its inverse a” satisfies a! 0 a=ao a! =i. 

Thus, a’ is the inverse of a with respect to the group operation [8]. 

Definition 1.4. Let a the permutation that maps 

aj; — A, A7— 3, ..., Apj—Ay, a,— a, that ais ak—cycle, and write 

a= (AjA>...az). 

The permutations a, ¢ shown above are expressed as 

10



a = (15432)(6) = (15432), @ = (156)(24)(3) = (156)(24). 

A pair of cycles (ajaz..a),  (bjb2..b;) are called disjoint. 

In general, composition of permutations is not commutative. 

For example, with a, ¢ as before a o B = (14)(23)(56) = BO a= 

(16)(25)(34). However, disjoint cycles do commute. 

Although there may be more than one way to factorize a k—cycle as a 

product of transpositions that are not pairwise disjoint, any cycle (and 

hence any permutation) is either a product of an even number of 

transpositions, or of an odd number of transpositions, but no t both. Ifa 

permutation can be expressed as a product of an even number of 

transpositions, we say that it is an even permutation. Otherwise we call 

it an odd permutation. 

Theorem 1.5. Let A, be the set of all even permutations of S,. Then Ay is @ 

subgroup of Sy. 

Proof. The product of a pair of even permutations clearly results in 

another even permutation. If a is given then a! = (a,-ia,)(aj-iay-2) a2 

(aia2), which is also an even permutation. 

Consider the case n = 4. We list the elements of A,: 

the identity (12)(12) (1) 

3-cycles (12)(13) (123), (132), (124), (142), (134), (143), 
(234), (243) 

disjoint 2-cycles |(12)(34) - (12)(34),13)(24),0.4)(23) 
Table 3. Types cyclic permutations, 

Note that there are exactly 4!/2 = 12 elements in Ay. In fact, in general, An 

has exactly n!/2 elements. | 

Another important subgroup of S, is V4 = {(1), (12)(34), (13)(24), 

(14)(23)}, it consists of the set of even permutations of S4 that are 

products of a pair of disjoint 2—cycles. 

Programming in Mathematics 

Terms related to mathematics, including definitions about logic, algorithms 

and computations and mathematical terms used in computer science and business. 

(Mathematics) a logical arithmetical or computational procedure that if 

correctly applied ensures the solution of a problem. 

(Mathematics) Logic Maths a recursive procedure whereby an_ infinite 

sequence of terms can be generated Also called algorism changed from ALGORISM 

11



(Mathematics) a standard procedure for solving a class of mathematical 

problems; "he determined the upper bound with Descartes' rule of signs"; "he gave 

us a general formula for attacking polynomials" 

Programming 

Terms related to software programming, including definitions about 

programming languages and words and phrases about software design, coding, 

testing and debugging. 

A finite set of unambiguous instructions performed in a prescribed sequence 

to achieve a goal, especially a mathematical rule or procedure used to compute a 

desired result. Algorithms are the basis for most computer programming [21]. 

Computing fundamentals 

Terms related to computer fundamentals, including computer hardware 

definitions and words and phrases about software, operating systems, peripherals 

and troubleshooting. 

Definition: a precise rule or set of rules for solving a problem 

Synonyms: rule, formula, procedure, guide 

Tips: The word algorithm is often used to refer to a technical, problem- 

solving procedure that can be consistently applied to derive a solution. Think 

of an equation that can be consistently applied to solve a mathematical problem. 

Algorithm is often used in technology, mathematics, computer sciences, and 

scientific research. Its origins are rooted in the Greek word arithmos, "number." 
\ 

Secret key algorithm (symmetric algorithm) 

A secret key algorithm (sometimes called a symmetric algorithm) is a 

cryptographic algorithm that uses the same key to encrypt and decrypt 

data.(Security.com) 

Algorithm 

The resulting algorithm for generating a random permutation of a{0], a[1], 

.., a[n — 1] can be described as follows in pseudo code: 

for i from 7 downto 2 

do d,<—random element of { 0, 

wit l} 

swap a[d,] and a[i— 1] 

Figure 1. Permutation algorithm 

This can be combined with the initialization of the array a[/] = i as follows: 

12



for i from 0 to n-1 

do da, <— random element of { 

O,...,/} 

a{i] _— aldi+1] 

aldi+1] —/ 

Figure 2. Permutation of numbers 

Lets choose a programme language to this algorithm. | choose C++ 

C++ program 

#include <string> 

#include <iostream> 

using namespace std; 

void string _permutation( std::string& orig, std::string& 

perm ) 

{ 
if( orig.empty() ) 

{ 
std: :cout<<perm<<std: :endl; 

return; . 

} 

for(int i=0;i<orig.size()5++1) 
{ ‘ 

std::string orig2 = orig; | 

orig2.erase(i,1); 

Figure 3. First part of algorithm in C++. 

WHY C++ ? 

C++ was first developped by AT&T Bell labs by Bjarne Stroustrup. It can be 

seen as new set of functionalities created to extend C (hence the "++"). The main 

points of C++ are: 

Creation. and use of new types is easier than in C. 

C++ supports all features of object-oriented programming: 

13 



std::string perm2 = perm, 

perm2 += orig.at(i); 

string _permutation(orig2,perm2) ; 
} 

} 

int main() 

{ 
std::string orig="ABCDE"; 

std::string perm; 

string_permutation(orig, perm) ; 

cout<<"Complete!"<<end1l; 

system("pause”); 

return @; 

} 

Second part of algoriyhm in C++. 

Pseudocode 
‘\ 

Pseudocode is a compact and informal high-level description of a computer 

programming algorithm that uses the structural conventions of some 

programming language, but is intended for human reading rather than machine 

reading. Pseudo-code typically omits details that are not essential for human 

understanding of the algorithm, such as variable declarations, system-specific 

code and subroutines. The programming language is augmented with natural 

language descriptions of the details, where convenient, or with compact 

mathematical notation. The purpose of using pseudocode is that it is easier for 

humans to understand than conventional programming language code, and 

that it is a compact and environment-independent description of the key 

principles of an algorithm. It is commonly used in textbooks and scientific _ 

publications that are documenting various algorithms, and also in planning of 

computer program development, for sketching out the structure of the program 

before the actual coding takes place. No standard for pseudocode 

syntax exists, as an algorithm in pseudocode is not an executable 

program. Pseudocode resembles, but should not be confused with, 

skeleton programs including dummy code, which can be compiled without 

errors. Here is given the pseudocode for our program 

14



~templ 
Next = — 

By running this program on a computer, we found how many permutations in 

a given numbers and which are the permutations of the given numbers. 

In a table given below shown numbers of permutations when n is 2. 

If n=2 permutations are 
= 

No for n=2 

1 12 

2 ral 

Table 4, Exact permutations of a nummer 2. 
Then I put tables showing the numbers of permutations when n is 3, 4 and 5 

If n=3 permutations are 

Ne for n=3 

2 1 123 

2 132 
3 4 7 213 

4 231 
5 312 

6 321 

Table 5. Exact permutations of a nummer 3. — 

15



If n=4 permutations are 

Neo for n=4 

1 1234 

2 1243 
3 1324 
4 1342 

5 1423 

6 1432 
7 2134 
8 2143 

9 2314 
10 2341 

11 2413 

12 2431 

13 3124 

14 3142 

15 3214 

16 3241 

17 3412 

18 3421 

19 4123 

20 4132 
21 . 4213 
22 4231 

23 4312 

Table 6. Exact permutations of a nummer 4. 

16 



Statistic I (lmax(v): Pmin(v) ) ~ (lminw)» Tmax(v)) 

In this chapter we want to stop on our proof of third statistic. Therefore, given 

the general theorem. Here again we will focus on special cases and show that the 

theorem is evenly distributed. 

Theorem: (Imax(v)» Tmin(v)) a (lmin(v)>» Tmaxtv) ) are equal distributed over any 

permutation (v) € S2 

(lmax(v)) (rmin(v)) = (min) (rmax(v)) 
5€S2 x y b€S2 y , 

Proof: to prove that this theorem is evenly distributed firstly we build a table to 

specify the data that we need. This table shows the calculation of 

lmax(v)» Lmin(v) Tmax(v)? Tmin(v)) 2nd amount of numbers on this values. 

for ln l r. . 
Ne n=2 ax(v)| amount |"min(v) | amount | “max(v)| amount Tmin(v)| amount 

1 12 12 2 l 1 2 1 21 2 

21 2 1 21 12 2 1 1 

xy? +x*y = xy + xy? 

Below equally distributed theorem when n is 3 

Theorem: (lmax(v)» ?min(v)) me (lmin(v)» ?max(v) )are equal distributed over any 

permutation (v) € S3 

Lises o¢ (tmax(oy) y(Tminw)) = Dsess x. (lmine)) (Tmax) 

Proof: 

lmax(v)s lmin(v)» Tmax(v): 

Then by the same way we showed a table with calculations of 

Tmin(v)) and amount of numbers on nis 3. 

Ne | for n=3 Lmax(v) amount Lmin(v) | amount rmax(v)| amount /nin(v)| amount 

1 123 123 3 1 1 3 1 321 3 

2 132 13 2 1 1 23 2 21 2 

3 213 23 2 21 2 3 i] 31 2 

4 231 23 2 21 2 13 2 1 i 

5 312 3 1 31 2 23 2 21 2 

6 321 3 l 321 3 123 3 1 l 

Table 16. Constructed table to show the equality of polynomialswhen n=3 
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x3y3 + x2y2 + x2y? +x2y + xy? + xy 
=xy+xy? +x2y + x2y? + xy? + x3y3 

x3y3 + 2x2y? + x2y+ xy? + xy = x3y3 + 2x2y? + x?y+ xy? + xy 

Below equally distributed theorem when n is 4 

Theorem: (Imax(v)»Tmin@v)) * (lmin(v)»?max(v)are equal distributed over any 

permutation (v) € S4 

ses, x (tmax(v) dy (Tminw) ) = LseS, x (tminww)) y(rmaxe)) 

Proof: 

Ne | for n=4 Lnax(v) amount { nin(v) amount fmax(v)| amount /min(vy amount 

1 1234 | 1234 4 l 1 4 1 4321 4 

21 1243 124 3 1 1 34 2 321 3 

3 1324 134 3 1 1 4 l 421 3 

4 1342 134 3 1 1 24 2 21 2 

5 1423 14 2 1 1 34 2 321 3 

6 1432 14 2 1 1 234 3 21 2 

7 2134 134 3 21 2 4 1 431 3 

8 2143 24 2 21 2 34 2 31 2 

9 2314 234 3 21 2 4 1 41 2 

10} 2341 234 3 21 2 14 2 1 1 

11| 2413 24 2 21 2 34 2 31 2 

12] 2431 24. 2 21 2 134 3 1 1 

13 | 3124 34 2 31 2 4 1 421 3 

14} 3142 34 2 31 2 24 2 21 2 

15| 3214 34 2 321 3 4 1 41 2 

16] 3241 34 2 321 3 14 2 1 1 

17| 3412 34 2 31 2 24 2 21 2 

18} 3421 34 2 321 3 124 3 1 1 

19} 4123 4 1 41 2 34 2 321 3 

20; 4132 4 1 41 2 234 3 21 2 

21| 4213 4 1 ‘421 3 34 2 31 2 

22| 4231 4 1 421 3 134 a) 1 1 

23} 4312 4 1 431 3 234 3 21 2 

24} 4321 4 1 4321 4 1234 4 1 1 

Table 12. Constructed table to:show the equality of polynomialswhen n=4 
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xtyt + x3y3 + x3y3 + x3y? + x2y? + x2y2 + x3y3 + x2y? + x3y? + xPy + 

x2y? + x2y + x2 y3 + x2y? + x2y? + x2y + x2 y2 + x2y + xy? + xy? + xy? + 

xy +xy2 tay =xytxy?taxytxy? +xy3 +x7y +x7y? +x2y +x2y? + 

x2y2 + x2y3 + x2y + x2y? + x3y + x3y?2 + x2y? + x3 y3 + ) 
xry2txzystx3y2 + x3y3 + xty4, 
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Statistic i (lmax(v)) Tmax(v)) oad (lninww)» Tmin(v)) 

In this chapter we want to stop on our proof of third statistic. Therefore, given 

the general theorem. Here again we will focus on special cases and show that the 

theorem is evenly distributed. 

Theorem: (lmax(v)» ?max(v) ) m (lmin(v)»Tmin(w)) are equal distributed over any 

permutation (v) € 52 

Liss, x (Imax). (Tmax) 
= Dses, x (r min) y(Tmine)) . 

Proof: to prove that this theorem is evenly distributed firstly we build a table to 

specify the data that we need. This table shows the calculation of 

linax(v)» Lmin(v) Tmax(v): Tmin(v)) and amount of numbers on this values. 

Ne a lnax(i)| amount |4min(v) | amount |"max(v)| amount Tmin(v)| amount 

1 12 12 2 1 1 2 1 21 2 

2 21 2 1 21 2 12 2 1 l 

Table 18. Constructed table to show the equality of polynomialswhen n=2 

xy+xy’= xy+x2y 

Below equally distributed theorem when n is 3 

Theorem: (max(v)s Tmax(v)) od (Lmnin(v) 

permutation (v) € S3 

> SES g¢(tinaxtv)) y(maxcv)) => 5€Ss e(7minoy) ymin) 

Proof: 

lmax(v)) lmin(v) Tmax(v)! 

Tmin(v)) are equal distributed over any 

Then by the same way we showed a table with calculations of 

Tmin(v)) and amount of numbers on nis 3. 

No | for n=3 lmax(v) amount Lmin(v) amount rmax(v)| amount |"min(v)) amount 

1 123 123 3 1 1 3 1 321 3 

2 132 13 2 1 1 23 2 21 2 

3 | 213 23 2 21 2 3 1 31 2 

4 231 23 2 21 2 13 2 1 1 

5 312 3 1 31 2 23 2 21 2 

6 321 3 1 321 | 3 123 3 1 1 

Table 19. Constructed table to show the 

x’y txy? +x’y tx’y? +xy’ +xy’= xy” +xy’ +x’y? tx’y +x’y? +x°y 
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Below equally distributed theorem when n is 4 

Theorem: (lmax(v):7max(v)) © (lmin@w)Tmin(v)) are equal distributed over any 

permutation (v) € S4 

Lises, X (tmaxo)).y (rmaxw)) = Sige Sa xP minw)) y(rmine)), 

Proof: 

No | for n=4 lnax(v) | amount 4min(v) | amount max(v)| amount [min(v)) amount 

1 | 1234 | 1234 4 1 il 4 1 4321 4. 

2| 1243 | 124 3 1 1 34 2 321 3 

3 | 1324 | 134 3 1 1 4 1 421 3 

4| 1342 | 134 3 1 1 24 2 21 2 

5 | 1423 14 2 1 ] 34 2 321 3 

6 | 1432 14 2 1 l 234 3 21 2 

7 | 2134 | 134 3 21 2 4 1 431 3 

8 | 2143 | 24 2 21 2 34 2 31 2 

9 | 2314 | 234 3 21 2 4 1 41 2 

10| 2341 | 234 3 21 2 14 2 1 1 

11) 2413 | 24 2 21 2 34 2 31 2 

12| 2431 24 2 21 2 134 3 1 1 

13] 3124 | 34 2 31 2 4 1 421 3 

14| 3142 | 34 2 NN 2 24 2 21 2 

15| 3214 | 34 2 321 3 4 1 4] 2 

16] 3241 34 2 321 3 14 2 1 1 

17| 3412 | 34 2 31 2 24 2 21 2 

18] 3421 34 2 321 3 124 3 1 1 

19| 4123 4 1 41 2 34 2 321 3 

20| 4132 4 1 4] 2 234 3 21 2 

21| 4213 4 1 421 3 34 2 31 2 

22| 4231 4 1 421 3 134 3 1 1 

23| 4312 4 1 431 3 234 3 21 2 

24| 4321 4 1 | 4321 4 1234 4 1 1 

Table 19. Constructed table to show the equality of polynomialswhen n=2 

x"y +x3y? +x°y +xty? +x°y +x3y 

3 
x’ytx’y"+x 

xX xy xy txytxy txytx?y txy"4x7y"+x ytx 

2 y tx’y?+xy +xy 

2 +x7y" +x? 3 +x’y +x’y? + xy +x3y? +x7y" +x’y? +x’y +x’y? + 

3 +xy° +xy 3 +xy xy 

3 2.3 2.2, 3..2, 3 3. 2 4 

y teytx"y tx’ytxy tx ytxy'+ xy 
21 
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CONCLUSION 

Theorem: (Lmax(vylmin(wy) © (Tmax(v) Tmin(v)) are equal distributed over any 

permutation (v) € S,. So, Theorem is proved over S2, $3, S,and Ss 

And to be continued over any permutation (v) € S, 

SES, x (tmaxtv))-y (imine) = seSp a¢(Tmax(v)) y (min) ; 

Theorem: (lmincv)» Mmax(v)) * (Lmax(v)» Tmin(v)) are equal distributed over any 

permutation (v) € S,. So, Theorem is proved over S2, $3, 54 and Ss. 

And to be continued over any permutation (v) € S, 

Vises o¢Cmin(v)) -y(7maxcoy) = Vises, o¢ (tmaxtv)) y(r mine) 
n 

Theorem: (Imax(v)Tmin(v)) * (tmino)» Tmax(v)) are equal distributed over any 

permutation (v) € 5S,. So, Theorem is proved over S2, 53, S4 and Ss 

And to be continued over any permutation (v) € S, 

ses, X (bmaxioy) y(Tmine>) = Yigeg x (tmin(o))y(*maxce), 

Theorem: (lmax(v) Tmax(v)) x (lmin(w), Tmin(v)) are equal distributed over any 

permutation (v) € S,. SO, Theorem is proved over Sz, $3, S4 and Ss. 

And to be continued over any permutation (v) € S, 

> 5S oc (tmax(v)) y(*max(v)) = »Y 5€Sn x (7 min) y(rminew)) , 

n 
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