Cocenqnn kaacose. Teapema Ha Jlarpamwxk. CiaeacTrBus.

Onpeaesenue.
Hexa G e mynmunauxamusna epyna u A, B ca Heiinu Henpaznu noomHodxcecmea npoussedenue AB Ha

me3u NOOMHOICeCmsea Hapuiame noomuoxcecmseomo na G, Koemo ce deqpuHupa ¢ pageHcmseomo
AB={geG| g=ab,ac Aube B}
Axo epynama e adumuena cymama Ha A+ B ce oeghunupa upes pasencmeomo

A+B={geG|g=a+b,ac Aube B}

3a0enexKa:
[To-npuHIMT

AB #{ablae Aube B}

3aI10TO B JICHATA YacT MOJKE JIa IMa IOBTOPEHUs, T.€. BB3MOXHO € ab=ab, n a # a,,b # b, . Axko obaue
BCUYKHUTE NIpOU3BeeHUs ab,a € A,b € B ca pa3nIu4yHU TOraBa paBEHCTBOTO

AB={ablace Aube B}
€ BSIPHO.

Tebpaenue 1.
Onepayusma npouszgedeHue Ha NOOMHONCECMBA HA 0A0eHA 2PYNA e ACOYUATNUBHA.

JlokazaTesncTBo:
Heka 4, B u C ca nonmHoxectBa Ha rpynara G . Heka g € (4AB)C . Torasa

g=g¢c g €4ABuceC.

Or g, € AB umame
g =ab, aceA u beB

cienoBarenHo g = (ab)c, Ho (ab)c = a(bc) . CnenoBatenno g = a(bc) € A(BC). Jlokazaxme, ue
(AB)C < A(BC).

O6p8.THOTO BKIIFOUBAHC CC€ JOKa3Ba I10 CbIIMA HAYMH.

CaencrBue.
IIpousgedenuemo na Kpaen Opoll NOOMHONCECMBA HA 0A0eHA 2PYNa He 3Ad8UCU OM HAYUHA, NO KOUMO ca

nocmaesenu ckobume.

Tebpaenue 2.
Hexa G eepynau H e nooepynana G. Tocasa HH = H .

-BO:




Bceku enemenT Ha HH € npou3BeICHUE Ha J1Ba €JIEMEHTA Ha noAarpynara H cinenosarenHo HH < H .
oT apyra ctpana HH oeH = H,takaue HH = H

Onpeaesenue.
Hexa G e epyna u H e neiina nooepyna. 3a écexu eremenm g € G, npouszgedoenuemo gH ce napuua na6

cvceden knac Ha nooepynama H 6 epynama G . Enemenmvm g ce Hapuua npeocmasumeil Ha CbCeOHUs.
xnac gH .

Tebpaenue 3.
Bcexu cvceden knac na 0aoena nooepyna e pasHoMoujeH Ha mazu noo2pynda.

-BO:
Hexa H ={e,h, f,....... } . [Tonexe ot ga = gb ciensa a =b umame

gH ={ge, gh, gf ,........ }.

Pasrnexmame I/1306pa}I(CHI/ICTO

eLge,

ScHo e ue ¢ m300pazsBa moarpynata H BBpXY cheenuus kinac gH . [loHexe enementure ge, gh, of ......
ca pasiMyHH, ¢ H300pa3sBa pa3IMYHHUTE eIeMEHTH B pazinnyHu. U taka, ¢ e 1-1 nzobpaxenue mexay H
u gH . CnenoBaTeiaHo

|gH |=|H |.c
TBbpaeHue 4.
gegH.

-BO:
CrnenBa OT paBEeHCTBOTO g = ge .o

CaencrBue.
Bsapuo e pasencmeomo
G= U gH .
geCG

Tebpaenue S.
Hexa G e epynau H e neiina nooepyna. Toeasa

gH=H< geH.

JlokazarencrBo:
1) Hexa gH = H . llonexe g € gH numame ge H .




2) Heka g e H . Tbii KaTO BCEKU €JIEMEHT Ha g/ € IpOU3BEICHUE HA [BA €JIEMEHTa OT /1 umame
gH c H. 3a nga pgokaxemM © OOpaTHOTO BKJIIOYBAHE pasMiiexaaMme NpousBosHO f€ H. Ot
OYEBHUHOTO PABEHCTBO

t=g(g™'t)
cnenpa ¢ € gH monexe g 't € H. Jlokazaxme, ue H — gH nnopamu topa H = gH ..

3aBeseKKa:
Om Tevpoenue 5 cmasa AcHO, ue 8CAKA NOOSPYNA € JISIB CbCeOeH KIAC HA 8CeKU OM ceoume eiemMeHmu u
camo HA mAix.

Tebpaenue 6.
aH =bH < a'be H. (*)

JloKa3aTencTBo:
OueBuaHO € 4e paBeHCTBOTO @l =bhH e eKBHBAIEHTHO Ha paBeHCTBOTO a 'bH = H . Tlopamu ToBa (*)
cnensa ot TBbpaeHue 5.,

Tebpaenue 7.
Axo b e aH , mocasa bH = aH .

JloKa3aTeJICTBO:
Or beaH cnensa, ue b=ah, xenero he H . Ilopaau ToBa a 'b=he H. CornacHo TBbpieHUE 6
aH = bH ,

Tebpaenue 8.
sa nesu cvcedHu knaca Ha 0adeHa noo2pyna Uil Cb8NA0am Uil He ce npecudam.

JloKa3aTencTBo:
Hekxa H e noarpyna Ha nanena rpyna u aH NbH # . Torasa cwinectByBa ¢ € aH NbH .

Ot c eaH n Tebpuenue 6 umame cH =aH .
Ot c ebH wu Teepuenune 6 umame cH =bH .

Crnenosarenno aH =bH ,
OnpeneaeHue:

Hekxa G e epyna u H e nooepyna na G. bpoam na paziuunume cvceonu kiacoee Ha H 6 G ce napuua
unoexc Ha noozpynama na H e epynama G u ce 6enexcu c [G:H].

Teopema( Ha Jlarpanix):
Hexa G e kpaiina epyna u H e nooepyna na G. Toeasa |G| = |H|.[G:H].Crnedosamenno |H| u [G:H] dersm
Gl

-BO:
CeriacHo cnenctsuero oT TBbpaeHue 4 nMame

G= UgH. (**)
geG




Crnen xaro B (**) mpemMaxHeM MOBTAPSIIUTE CE CbCEIHU KJIACOBE, MOJIydaBaMe
G=gHUg,HU...Ug, H,
kbaero k = [G:H]. Cernacno Teepaenue 8, g, H (g jH =, i # j. CnenoBareiHo

|Gl = |giH| + [gH] + . .. + [gH].
Ot nocnenHoTO paBeHCTBO U TBBpAcHUE 3 creaBa

|Gl=k|H [q

CaencrBue 1:
Hexka G e kpatina epyna. Toeasa peovm na ecexu enemenm om G deau peda na G.

-BO:
Penbt Ha noarpynata <g> nenu |G|. Ho penst Ha <g> e paBeH Ha |g|. CinenoBarenHo |g| nenu |Gl.q

CaencrBue 2:
Hexa G e kpaina 2pyna u |G| = n. Tocasa g" = e, 3a 6écaxo g € G.

-BO:

Hexka |g| = k. Ot CnencrBuel cnensa, ge k nenu n. CiemoBarBarento n = k.s
n ks kys

g =g =(g)=eq

3amaya 1:
Jla ce mokaxke, 4e aKo peabT Ha €IHA TPyIIa € MIPOCTO YKCIIO Tarapa Ta3u rpyna € [MUKInJIHA.

3amayga 2:
Jla ce nokaxke, 4e ako e€/IHa KpaiiHa rpyra uMma MoBeue OT €IMH €JIeMEHTa U HsMa COOCTBEHH MOATPYIIH,

TOraBa pelbT Ha Ta3U Ipyma € MpoCTO YUCIIO.

IIpouseedenuemo H.g ce napuua decen cvcedeH Kiac. Bcuuku ceolicmea 3a nesume CbCeOHU Kidcose ca
8EpHU U 34 OeCHUMe CbCeOHU KIAco8e U ce 00KA36am NO Cblfes HaAYUuH.

3apmaya 3:
Jla ce noxaxe, ue H300paKeHUETO

-1
gH — Hg
3anmaBa 1-1 u3o0paskeHne MEXy JIEBUTE ChCETHU KIIACOBE U IECHUTE ChCEAHH KJIacoBe Ha H .

IIpumepu:
1) GL,(F) > SL,(F).

Heka A, B € GL, (F). ToraBa A u B ca B enuH cbcefieH kiac Ha noarpynara SL (F) ToraBa u camo
Tarasa, korato A"’ B e SL,(F), xoeTo 03HauaBa, 4e det(A'B) = 1 < det(A) = det(B).

B enun cwheenen kiac Ha SLn (F) Ca TE3U U CaMO TE3U MaTpUuli, KOUTO UMAT paBHU ACTCPMUHAHTH.

3) Heka G e MmynTUIIMKaTiBHA TpyTa HA MOJIETO Ha KOMIUIEKCHUTE uncia. Torasa

H={z e C||z| =1}




e noarpyna Ha G. Yucnara z, ¥ z, UMaT €UH U ChILl CbCEAEH KJ1ac OTHOCHO H ToraBa M camo TOTaBa,
KOraro ‘z]" lzz‘ =1, T.c. |zl| = |zz|. CrnenoBeTeTHO ChCEAHUTE KJIacoBe Ha moArpymnara H ce ChCTOST OT

KOMIUIEKCHU YHCJIa C pPaBHU MOAYIHU (TEOMETPUYHO ChCEAHHUTE KiIacoBe M€ ObAAaT KOHLEHTPUYHU
OKPBKHOCTH).

3) Pasrnexxname anquTrBHATA rpyna Ha Z ¥ OATpynara 27 Ha 4yeTHUTE yucia. B Ta3m curyanus nse
LIeJM Yucia m, n 11e ObJaT B €AUH U ChII] ChCEJCH KJIac TOraBa M caMo ToraBa, Korato (—m +n) € 2Z T.e.
HWJIM KOTaTo W JIBETE YMCJa ca YSTHM, WM KOraTo M JABETC YHclia ca HeueTHU. CIeq0BAaTCIHO ChCCAHUTE
KJIacoBe ca JBa. EMUHUAT OT TsX ce 00pa3yBa OT YETHUTE YHUCIA, T.€. 2Z , a APYTUAT OT HEUECTHHUTE.




