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1.
Permutacije = bijektivne preslikave na kon¢nih mnozicah ({1,...,n})

Sn — grupa vseh permutacij
|Sn| = Il!

(1 2 3J=(1 23)=(231)=(312)

231
(1 234 5}:(1 2)(3 4 5)=(3 4 5)1 2)
21453

12)=(21)

definiramo *
a*B := fea

F2345678
a=

)=(12 3)(4 56 8)(7)=(123)4568)
23156874

B—(12345678

=(18526
86432175j( 52 6)(3 4)

123)1'=B21)

at=(865 4)(3 2 1)

az=(123)(4 56 8)*123)4568)=>032)4 6)58)
az*B=(13 2)(4 6)(5 8)*(1 8 5 2 6)(3 4) =01 4)(3 6)(2 8)(5)
2.

(12)13)(1405)=02345)

(544 3)32)(21)=(51234)
(i j) — transpozicija = cikel dolzine 2

18526) =01 8)1 51 2)1 6)
= (6 2)(2 5)(5 8)(8 1)

(18 526)(3 4)=>0 8)1 501 2)(1 6)(3 4)-liha
(1 3 2)(4 6)(5 8)=(13)1 2)(4 6)(5 8)—soda

3.

(123)@45="?
Ali je to enako (3 4 5)*(1 2 3) ? (oz. ali te dve permutaciji komutirata)

123)*@B845=02453)
345%123)=0102345)



(12345}&(12345}
24153) \23451
4.

a*x*f =y /*B1
a=(1357)*24 6 8)
B=@1 5 3)*(2 6 4)*(7 8)
y=@1 5)(2 8)

QBB = yop
@ =y et
a_l*a*x — a_l*Y*B_l
X = at*y*p

(8 6 4 2)(7 53 1)*1 5)(2 8)*8 7)(4 6 2)(3 5 1)
(18 24 7 3)5)6)

X

(1 82473)=0 8)1 2)1 4)(a 7)( 3) - liha permutacija

(123)

a=

312

B{123}
213

1.a*m=p/a*

7T=a*p

a=(13 2)
B=(12)3)

at=(2 3 1)
n=(23 1)*(1 2)=(01 2 3)

2. a*n2 =3
m2 = (2 3) ... tak m ne obstaja (ker je (2 3) liha)

kvadrat permutacije je vedno sodo permutacij
6.
123456
a=
452631
Q12005 = ?

a=(146)253)
az005 = ((1 4 6)(2 5 3))2005= (1 4 6)2005%(2 5 3)2095=(1 4 6)(2 5 3)
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123)0=>023)
(1232=01023)(123)=>032)
(123)0=>032)123)=>1)(213)=id

(a*p)> = aPaf = a>B>
7.

_(123456789]
a

315827694
Q12005 = ?

a=(135 2)4 8 9)6 7)
2005 = (1 3 5 2)2005%(4 8 9)2005%(6 7)2005= (1 3 5 2)(4 8 9)(6 7)

8.

Red permutacije 7 je najmanjsi n, tako da je m» = id
red a=3%4 =12
red ;t = najmanjsi skupni veckratnik dolzin ciklov

9.

:F23456q
6352417
1234567
B=
6721345
Dolo¢i parnost, red, in ali komutirata?

a=(16)2 35 4)(7) =1 6)(2 3)(2 5)(2 4)soda, red = 4
B=(164)2753)=0 6)a 4)(2 7)(2 5)(2 3)liha, red =12

Bga= (16 4)2 75 3)*1 6)(2 35 4)=>)2 7 4 6)(3)(5) torej ne komutirata
10.

y¥(1 2 3)*(3 1 2)*y=(7 8 9)*y /[y

y¥(1 2 3)*(3 1 2)*y*y1=(7 8 9)*y*y?
y*(1 2 3)312)=(789)/*(3 1 2)*
y=(089)(213)321)=>023)7 809)

11.

769854123
*_ﬁ2345678ﬂ
a“x

849765231
Doloci parnost, red a, 8, x

_(12345 678 9}
a=

=P
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a=(1 7)(2 6 4 8)(3 9)(5)
B=(1839)24 75 6)

X =a*p

X =(9 3)8 4 6 2)(7 1)*(1 8 3 9)(2 4 7)(5 6)
=(1 2 3)(4 5 6)(7 8)(9)

a=(1 7)(2 6)(2 4)(2 8)(3 9) —liha
B=@1 2)a 3)(4 5)4 6)(7 8)—liha

red a =4
red B =12
redx=06

12.

a=(25)(3146)
ni)=2i+3 (7)) +1
i=1,.,7

Izrac¢unaj (;t*a-1)2004

at=(6 41 3)5 2)
F23456q
6135724
n=016 2)3)4 57

((1 6 2)(4 5 7)*(6 4 1 3)(5 2))2005 =
=(1423657)2%5=(14236573=1372546)

2005 =3 (7)

13.

a=(24)@3 21)(7415)

Q-2005

at=(514 7)1 2 3)(4 2)
ce cikli niso disjunktni, potem ne mores potencirat vsakega posebej, ker ne
komutirajo (imata vsaj eno skupno Stevilo. v tem primeru "1")

¢e pa komutirajo, potem lahko potenciramo vsakega posebe;j

(5147)(123)42=010223)475)
Q2005 = (1 2 3)2005*(4 7 5)2005

2005 =1(3)

Q-2005 = -1
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Poisci B:

az*B=(2 3)(7 5 1)/ a=z*

az=(123)(4 7 5)
B=(674)321D*23)751D=>027 4)3)5)

14.

Ali obstaja reSitev enacbe %% = {
4761352

12345679

(1 4)(2 7)(3 6 5)

Preveri parnost

(1 4)(2 7)(3 6)(3 5) — soda, ¢e bi bla liha bi takoj vedeli da resitev ne bi obstajala
(zaradi 1986)

Kaksna mora biti dolzina ciklov?

- recimo, da je m cikel dolzine 7.
1986 =6 (7)
(..)e=(...)
7 7
(12345676=(10234567)
- & protislovje
- recimo,daje6
potem 1t ima eno fiksno tocko
= 71986 mora tudi imeti fiksno tocko, pa je nima
- & protislovje
- recimomn=(..)(..)
5 2 (€ dolzina cikla)
771986 = ( )1986()() (ij)1986 =1id

5
>&
- recimom=(..)(...)
3
71986 — ( )1986( )1986
4 3=id
= tak 7t ne obstaja
15.
:F23456q
2157634

1234567
B=
2376451
Dolo¢i red a, B, a2*B-3 in sodost.

a=(1 2)3 5 6)4 7)=>0 2)@3 5)(3 6)(4 7),red a=06,soda

B=(1 23704 6 5 =01 2)1 3)a 74 6)4 5),red B =12,liha

az*B3=(12)(3 5 6)(4 7*1 2)(3 5 6)(4 7)*(5 6 4)(7 3 2 D*(5 6 4)(7 3 2 1)*(5
64)(7321)=>0236574) =0 2)a 3)a 6)1 5)1 7),red a>*p3 = 6, liha



