
ÊáôÜëïãïò

êõñéüôåñùí óõìâüëùí

Ðñüêåéôáé ãéá ôïí êáôÜëïãï ìüíïí ôùí êõñéüôåñùí óõìâüëùí (êáé ü·é ôùí åíßïôå ðåñéóôá-
óéáêþò ·ñçóéìïðïéïýìåíùí åíôüò áðïäåßîåùí êáé åðåîçãçìáôéêþí ó·ïëßùí). Ïé ðáñáôé-

èÝìåíåò óåëßäåò (óôç äåîéÜ óôÞëç) åßíáé áõôÝò ôïý ïñéóìïý ôÞò óçìáóßáò ôïõò.

KåöÜëáéï 1

«∈», «∀», «∃» ê.ëð. óõíÞèç óýìâïëá ðñïôáóéáêïý ëïãéóìïý ........................................... 1

«∪», «∩», «⊆» ê.ëð. óõíÞèç óýìâïëá óõíïëïèåùñçôéêïý ëïãéóìïý ............................... 1

∅ ôï êåíü óýíïëï ............................................................................................... 1

N ôï óýíïëï ôùí öõóéêþí áñéèìþí ........................................................... 1

N0 ôï óýíïëï ôùí ìç áñíçôéêþí áêåñáßùí ............................................... 1

Z ôï óýíïëï ôùí áêåñáßùí áñéèìþí ......................................................... 1

Q ôï óýíïëï ôùí ñçôþí áñéèìþí ................................................................ 1

R ôï óýíïëï ôùí ðñáãìáôéêþí áñéèìþí .................................................. 1

C ôï óýíïëï ôùí ìéãáäéêþí áñéèìþí ........................................................ 1

Q0 ôï óýíïëï ôùí èåôéêþí ñçôþí áñéèìþí ............................................... 1

R0 ôï óýíïëï ôùí èåôéêþí ðñáãìáôéêþí áñéèìþí ................................. 1

Z := Z ∼ ôï óýíïëï êëÜóåùí õðïëïßðùí áêåñáßùí mod .......................... 1

card(Ω) ï ðëçèéêüò áñéèìüò åíüò óõíüëïõ Ω ..................................................... 2

P (Ω) ôï äõíáìïóýíïëï åíüò óõíüëïõ Ω ......................................................... 4

r äéáöïñÜ óõíüëùí .......................................................................................... 4

4 óõììåôñéêÞ äéáöïñÜ ôùí  êáé  .......................................................... 4

 = áð() ôï óýíïëï ôùí áðåéêïíßóåùí  : →  ............................................. 6

id ç ôáõôïôéêÞ áðåéêüíéóç áðü ôï  åðß ôïý  ..................................... 6

Mat×() (× )-ðßíáêåò ìå åããñáöÝò åéëçììÝíåò áðü ôï  ..................... 13



xii êáôáëïãïò êõñéïôåñùí óõìâïëùí

KåöÜëáéï 2

|| ç ôÜîç ôÞò ïìÜäáò  .......................................................................................... 17

ℵ0 o ðëçèéêüò áñéèìüò ôïý N (Üëåö ìçäÝí) .................................................... 17

(× ·) ïìÜäá äçìéïõñãïýìåíç áðü ôï ìïíïåéäÝò ( ·) ................................... 19
 -ïóôÞ äýíáìç óôïé·åßïõ  ìéáò ïìÜäáò ( ·) ....................................... 21
 ôï áíôßóôïé·ï ãéá ìéá ðñïóèåôéêÞ ïìÜäá (+) ................................... 21

 v  ç åßíáé õðïïìÜäá ôÞò .............................................................................. 23

 6v  ç äåí åßíáé õðïïìÜäá ôÞò  ...................................................................... 23

 @  ç åßíáé ãíÞóéá õðïïìÜäá ôÞò  .............................................................. 23

{} ç ôåôñéììÝíç õðïïìÜäá ôÞò  ........................................................................ 26

Z ôï óýíïëï ôùí áêåñáßùí ðïëëáðëáóßùí åíüò  ∈ Z ........................... 26

S1 ï ìïíáäéáßïò êýêëïò .......................................................................................... 26

E ôï óýíïëï ôùí -ïóôþí ñéæþí ôÞò ìïíÜäáò ............................................. 26

Subg() ôï óýíïëï ôùí õðïïìÜäùí ôÞò  ................................................................. 29

 ∧ ç ôïìÞ ∩ ........................................................................................................ 30

 ∨ ç ïìÜäá
T { ∈ Subg() | ∪ ⊆ } ............................................... 30V

∈  ç ôïìÞ
T

∈  ................................................................................................... 31W
∈  ç ïìÜäá

T n
 ∈ Subg()

¯̄̄ S
∈  ⊆ 

o
........................................ 31

Subg(;) ôï óýíïëï { ∈ Subg()| v } ........................................................... 31

Min-Subg() ôï óýíïëï ôùí åëá·éóôéêþí õðïïìÜäùí ôÞò  ....................................... 31

Max-Subg() ôï óýíïëï ôùí ìåãéóôéêþí õðïïìÜäùí ôÞò  ......................................... 32

hi ç õðïïìÜäá ìéáò ïìÜäáò  ç ðáñáãüìåíç áðü ôï ∈ P () ........ 33
hi ç ïìÜäá ∨ = h ∪i ............................................................................ 34
h{ |  ∈ }i ç ïìÜäá

W
∈  = 

S
∈   ............................................................. 34

(Z[]+) ç ïìÜäá h1 i ôùí áêåñáßùí ôïý Gauss ..................................................... 36

(Q ·) ç ïìÜäá {±I2±i±j±k} @ SU2 (C) ôùí ôåôñáíßùí (ôÜîåùò 8) .. 37
c ç éó·ýò ôïý óõíå·ïýò (c = 2ℵ0  ℵ0), Þôïé ï card(R) .......................... 39
ord() ç ôÜîç ôïý óôïé·åßïõ  ìéáò ïìÜäáò  ....................................................... 42

tors() ôï óýíïëï óôñÝøåùò ôÞò ïìÜäáò  .............................................................. 42

E∞ ôï óýíïëï
S
∈N E ............................................................................................. 43

E∞ ôï óýíïëï
S
∈N E ( ðñþôïò) ................................................................... 43

exp() ï åêèÝôçò ìéáò ðåñéïäéêÞò ïìÜäáò  .......................................................... 50

Im() ç åéêüíá åíüò ïìïìïñöéóìïý  ...................................................................... 53

Ker() ï ðõñÞíáò åíüò ïìïìïñöéóìïý  .................................................................. 53

Ψ ç áìö. áð. Subg(; Ker()) 3 
Ψ7−→ () ∈ Subg(Im()) ........ 54

Υ ç áíôßóôñïöïò Ψ−1 ôÞò Ψ ............................................................................. 54

Hom() ôï óýíïëï ôùí ïìïìïñöéóìþí  : →  ................................................ 58

 ∼=  ïé ïìÜäåò êáé åßíáé éóüìïñöåò ............................................................. 59

 À  ïé ïìÜäåò êáé äåí åßíáé éóüìïñöåò ..................................................... 59

(End() ◦) ôï ìïíïåéäÝò ôùí åíäïìïñöéóìþí ôÞò  .................................................... 66

(Aut() ◦) ç ïìÜäá ôùí áõôïìïñöéóìþí ôÞò  ............................................................ 66



êáôáëïãïò êõñéïôåñùí óõìâïëùí xiii

KåöÜëáéï 3

(S ◦) ç óõììåôñéêÞ ïìÜäá åðß ôïý óõíüëïõ  ............................................... 81

(S ◦) ç óõììåôñéêÞ ïìÜäá (ôÜîåùò !) óå  óýìâïëá ................................. 82£
1 ··· 

(1) ···()
¤

ï ôñüðïò áíáãñáöÞò ìéáò ìåôáôÜîåùò  ∈ S .................................. 82

Bij() ïé áìöéññßøåéò  : →  üôáí card() = card() =  ............... 83

supp() ï öïñÝáò ìéáò ìåôáôÜîåùò  ...................................................................... 83

[1 2  ] Ýíáò -êýêëïò åíôüò ôÞòS (üðïõ  ≤ ) ........................................... 85

sgn: S → {±1} ç áðåéêüíéóç ðñïóçìÜíóåùò .................................................................... 94

(A ◦) ç åíáëëÜóóïõóá ïìÜäá (ôÜîåùò !
2
) óå  óýìâïëá ......................... 97

(V ◦) ç ïìÜäá ôùí ôåóóÜñùí óôïé·åßùí ôïý Klein ..................................... 100

(D̄ ◦) ç ïìÜäá ìåôáôÜîåùí h i @ S ðïõ åßíáé ∼= (D ◦) ................ 101
(D ◦) ç -oóôÞ äéåäñéêÞ ïìÜäá h i @ SE (ôÜîåùò 2) .................... 103

(Óõìì() ·) ç ïìÜäá hABi @ Ï2(R) ôùí (ðëÞñùí) óõììåôñéþí ôïý  .... 103

(Ðåñ.Óõìì( b) ·) ç ïìÜäá @ SO3(R) ôùí ðåñéóôñïöéêþí óõììåôñéþí ôïý b ...... 106

Isom(R) ôï óýíïëï ôùí éóïìåôñéþí ôïý R ........................................................... 111

Trans(R) ôï óýíïëï ôùí ìåôáöïñþí ôïý R ........................................................... 111

(D∞ ◦) ç Üðåéñç äéåäñéêÞ ïìÜäá h −1i @ Isom(R) ................................. 112
 ç åî áñéóôåñþí ìåôáöïñÜ  7→  ìÝóù ôïý  ∈  ....................... 114

() ç åî áñéóôåñþí êáí. áíáðáñÜóôáóç ôÞò  åíôüò ôÞòS .......... 114

 ç åê äåîéþí ìåôáöïñÜ  7→  ìÝóù ôïý  ∈  ............................... 115

() ç åê äåîéþí êáí. áíáðáñÜóôáóç ôÞò  åíôüò ôÞòS .................. 115

Φ : S → S ï éóïìïñöéóìüò ï åðáãüìåíïò áðü ìéá  ∈ Bij( {1  }) .... 115

KåöÜëáéï 4

 ôï óýíïëï { |  ∈  êáé  ∈ } ....................................................... 127

 (Þ []R
) ìéá äåîéÜ ðëåõñéêÞ êëÜóç ôÞò åíôüò ôÞò  .................................. 130

R ç áíôßóôïé·ç ó·Ýóç éóïäõíáìßáò ........................................................... 131

 (Þ []
R) ìéá áñéóôåñÞ ðëåõñéêÞ êëÜóç ôÞò åíôüò ôÞò  ........................... 130

R ç áíôßóôïé·ç ó·Ýóç éóïäõíáìßáò ........................................................... 131


[ä]
 :  →  ç áìößññéøç  7→  ................................................................................... 132


[á]
 :  →  ç áìößññéøç  7→  ................................................................................... 132

| : | ï äåßêôçò ôÞò ∈ Subg() åíôüò ôÞò  ........................................... 134

−1 ôï óýíïëï {−1 | ∈  } ...................................................................... 156

 E  ç åßíáé ïñèüèåôç õðïïìÜäá ôÞò  ................................................... 157

 5  ç äåí åßíáé ïñèüèåôç õðïïìÜäá ôÞò ........................................... 157

 C  ç åßíáé ãíÞóéá ïñèüèåôç õðïïìÜäá ôÞò ................................... 157

NCL() ç ïñèüèåôç èÞêç ôïý ∈ P () åíôüò ôÞò  ................................... 159

NSubg() ôï óýíïëï { ∈ Subg() | E } .................................................. 162
Min-NSubg() ç ôïìÞMin-Subg() ∩NSubg() ................................................... 163
Max-NSubg() ç ôïìÞMax-Subg() ∩NSubg() .................................................. 163



xiv êáôáëïãïò êõñéïôåñùí óõìâïëùí

NSubg(;) ç ôïìÞNSubg() ∩ Subg(;) ............................................... 164
(¯) ç ðçëéêïïìÜäá ôÞò  ùò ðñïò ôçí ∈NSubg() ........... 173
 : →  ï öõóéêüò åðéìïñöéóìüò ôÞò åðß ôÞò  .......................... 176

Θ : → S{|∈Á } ï ïìïìïñöéóìüò ôïý «ôå·íÜóìáôïò ôïý Poincarª» ................ 180

ðçë. ç ìåôáöïñÜ åíüò ïìïì.  óå «åðßðåäï ðçëéêïïìÜäùí» ...... 187

−1
©
−1

¯̄
 ∈ 

ª
 üðïõ  ∈ P ()r{∅} ...................................... 200

Z[ 1

]

n



¯̄̄
 ∈ Z  ∈ N0

o
.......................................................................... 205

Z(∞) ç -ïìÜäá Z[ 1
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