O’rniga qo’yishlar va o’rinlashtirishlar
Reja:

n-darajalio’rnigaqo’yish.
O’rnigaqo’yishlargruppasi.
n-darajalisimmetrikgruppa.
Inversiya.

Juft, toqo’rnigaqo’yishlar.

Transpozitsiya.

YV V VYV VYV V VYV V

O’rnigaqo’yishningishorasi.

Bizga n taelementgaegabo’lgan A to’plamberilganbo’lsin.

To’plamelementlarinishartliravishda  1,2,....n  sonlarorqalibelgilabolamiz,

ya’niberilganto’plamni A={1,2,3,...,n} ko’rinishdayozishmumkin.

7.1-ta’rif. A={1,2,3,...,n} to’plamnio’zigabiyektivakslantirishgan-

darajalio’rnigaqo’yishdeyiladi.

A to’plamdaaniqlangan ¢ 0’rnigaqo’yishni

( 1 2 ... n J
¢ =
) @(2) ... o(n)
ko’rinishdabelgilanadi.
These arguments show that in order to study permutations of the set A =
{a\,a,...,a,}, we can study permutations of {1, 2, ..., n} (notice that the two
sets have the same number of elements). Earlier we used the notation S(A) for the

set of permutations of A. However, the notation S({1, 2, ..., n}) is cumbersome
so we shall instead use the notation S, for the set of all permutations of the
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set {1,2,...,n}, which is in accord with standard usage. If = € S,,, then we
will say that & is a permutation of degree n. Every permutation of degree n can
conveniently be written as a matrix consisting of two rows, where the first row
has the entries 1, 2, ..., n and 7 (m) is written in the second row under the entry
m in the first row. The permutation 7w can be written as

| 2 n
a(l) n(2) ... w(n))’

which we will call the tabular form of the permutation. We note that this is just
a notational device; we shall not be adding or multiplying such tabular forms
in the manner usually reserved for matrices. Since 7 is a permutation of the set
(1,2,...,n), we see that

{1; 2,00} = DT R) o000 T

Bundabirinchiqatordagielementlarningjoylashishtartibiahamiyatgaegaemas,

lekinikkinchiqatorelementlarinijoylashtirgandaharbir k vaungamos @(K)

elementlarningbirustundajoylashishigae’tiborberishkerak.

To justify some of these remarks, let A be a set with n elements, say
A ={aj,ay,...,a,} and let 7 denote a permutation of A. For | < j <n,
let m(a;) = ay, where k is dependent upon j. Then m induces a mapping
my:{l,2,...,n} — {1, 2,...,n} defined by

mo(j) = k whenever m(a;) = a;.

A to’plamningbarchao’rnigao’yishlarto’plamini S orqalibelgilaymiz.
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7.1-misol. A = {1,2}to’plamberilganbo’lsa, u
yordamidahosilqilinganikkinchidarajalio’rnigaqo’yishlarquyidagiko’rinishdabo’lad

_ 1 2 1 2
e P L e PO vaS, ={p, ¢} .

7.2-ta’rif. Agar¢ vay o’migaqo’yishlardai=j(k=1,n) bo’lsa, u holdagvay

o’rnigaqo’yishlaro’zarotengdeyiladi.

Masal (1 2 3 4 —1324""hl’t
asalan, @ = > 4 3 1,(,V— 2 3 4 1 o’rnigaqo’yishlaro’zaroteng

7.3-ta’rif. @vay o’rnigaqo’yishlarko’paytmasideb ¢ vay

akslantirishlarkompozitsiyasi @y (i) = (i (1)),1 =1,...,n gaaytiladi, ya’ni
(p-l//=(0-[ 1 2 ... n j:( v (1) w2 ... w(n) ]
y@) w@) .. w) (ew@®) oW (@) .. o)

7.4-ta’rif. A  to’plamdanolingan ¢ 0’rnigaqo’yishgateskario’rnigaqo’yishdeb

¢_1:£(p(1) o2 - gD(n)J:( 1 2 .. ]
1 2 S ') 972 .. ¢'(n)

o’rnigaqo’yishgaaytiladi.

7.5-ta’rif. A to’plamningharbirelementinishuelementningo’zigao’tkazuvchi e

akslantirishgaayniyo’rnigaqo’yishdeyiladiva u

E= _ ko’rinishdabelgilanadi.
1 2 -1 ---n
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7.1-teorema. A

cheklito’plamningbarchao’rnigaqo’yishlarto’plamimultiplikativgruppabo’ladi.

7.6-ta’rif. <SS ;- ">gruppaga n-darajalisimmetrikgruppadeyiladiva u

Sporqalibelgilanadi.

1 2 ... n

7.7-ta’rif.(o=((p(l) 2(2) ... o(n)

j o’rnigaqo’yishda A={1,2,3,....n}

to’plamningixtiyoriyi, J elementlaridantuzilganjuftlikuchuni — jva@(i) — @(j)
ayirmalarbirxilishoragaegabo’lsa, bujuftlikto’g’ri,

birxilishoragaegabo’lmasato’g’riemasyokiinversiyatashkiletadideyiladi.

1 2 - i
7.2-misol. € =

n
1 2 : n] o’rnigaqo’yishdainversiyalaryo’q.

1 2 3 4
(p:(z 4 3 1]0’migaqo’yishda{l,4},{2,3},{2,4}’{3’4}

juftliklarinversiyatashkiletadi.

1 2 ... n
o) o(2) ... ¢(n)
(toq) bo’lsa, o’rnigaqo’yishjuft (toq) o’rnigaqo’yishdeyiladi.

_ o 12 -1 - n 1 2 3 4
7.2-misolda keltirilgan & = ) vap =

7.8-ta’rif. ¢ = ( jo’rnigaqo’yishdainversiyalarsonijuft

o’rnigaqo’yishlarjufto’rnigaqo’yishbo’ladi.
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1 2 ... n
7.9-ta’rif. ¢ = ( jo’rnigaqo’yishdashunday I ]
o) ¢(2) ... ¢(n)
elementlarmavjudbo’lib, ularuchun (i) = j,o(]) =1,0(s) =s,s € A\{i, j}

shartlarbajarilsa, bundayo’rnigaqo’yishtranspozitsiyadeyiladi.
7.2-teorema.Harqandaytranspozitsiyatoqo’rnigaqo’yishbo’ladi.

1 2 ... n

Isbot.(oz(
o) o(2) ... o(n)

jo’migaqo’yishi niji#jga
o’tkazuvchip(i) = J,@(]) =1,0(s) =s,s € A\{l, j}
shartlarniqanoatlantiruvchitranspozitsiyabo’lsin. Agar

1) i< jbo’lsa, {s,t} e Ajuftlikningkamidabittasii yoki j gatengbo’lishidan,

berilgano’rnigaqo’yishdainversiyamavjudligikelibchiqadi.
2) i < syoki j < sbo’lsa, u holda{s,i}, {],s}juftliklardainversiyalaryo’q.

3) i<s< jbo’lsa, {i,s}uftliklardan{i,i+1}, . . . , {i, j}lar, ya’nij—i

tainversiyamavjud.

4) i<s< jbo’lsa, {s,]j}ardan{i+1, j},...{j—1 j}Har, vya’nij—-i-1

tainversiyamavjud.

Demak, berilgantranspozitsiya (j—1)+ (j—1-1) =2(j—1) -1

tainversiyagaega, ya’nitoqo’rnigaqo’yish.
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1 2 ... n

7.10-ta’rif. ¢ = [
1) o2 ... o)

j o’rnigaqo’yishningishorasideb

Lacap @ —orcypm, o
sgne = giymatgaaytiladi.
-l acap @ —mox.

2.2.4. Definition. The permutation 7 is called even, if sign m = 1 and 7 is called
odd, if signm = —1. Thus, 1 is even precisely when the number of inversion pairs
of  is even and odd when the number of inversion pairs is odd.

The equation sign(r = o) = sign 7 sign o implies that the product of two even
permutations is even, the product of two odd permutations is even, and that the
product of an even and an odd permutation is odd.

7.3-teorema.O’rnigaqo’yishlarko’paytmasiningishorasi,

o’rnigaqo’yishlarishoralariko’paytmasigateng.
7.4-teorema.O’rnigaqo’yishlarishorasiquyidagixossalargaega:

1) sgnfunksiyamultiplikativ, ya’niharqanday @, € S_laruchun
sgn(pw) =sgne-sgny o’rinli;

2) transpozitsiyaishorasi (-1) gateng;

3) o’zaroteskario’rnigaqo’yishlarishorasibirxil;

4) agar 7 -transpozitsiyava ¢ ixtiyoriyo’rnigaqo’yishbo’lsa, u holda

sgn(ze) = sgn(e7) = —sgngbo’ladi.

7.5-
teorema.Harqandayikkitajuftyokitoqo’rnigaqo’yishlarko’paytmasijufto’rnigaqo’yi
shbo’ladi;
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Birijuftikkinchisitoqo’rnigaqo’yishlarko’paytmasitoqo’rnigaqo’yishbo’ladi.

Takrorlashuchunsavollar:

n-darajalio’rnigaqo’yishgata’rifbering.
O’rnigaqo’yishlargruppatashkiletishinitekshiring.
n-darajalisimmetrikgruppagamisolkeltiring.
Inversiyagata’rifbering.

Juft, toqo’rnigaqo’yishlarnita’riflang.

Transpozitsiyanima?

N o a bk~ w0 DR

O’rnigaqo’yishningishorasiqandayaniqlanadi?
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