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YECTO M3IIOJISBBAHU OBHAYEHUNA

1. R — npbcren

2. U(R) — My/ITHIUINKAQTHBHA TPYIIa Ha IpbeTeHa R

3. J(R) — pajukan Ha J[xkekob6chbH Ha npbeTeHa R

4. Id(R) — MHOYKECTBOTO OT HJEMIIOTEHTH Ha IpbereHa R

5. Nil(R) — MHO’KeCTBOTO OT HWJIIIOTEHTH Ha IPbCTeHa R

6. N — MHO’KeCTBOTO Ha eCTeCTBEHUTE YHUCJIa

7. Z — UpPBCTEH Ha IeJIuTe Jucia

8. M,,(R) — wbjien MarpudeH n X n NpbCTeH Haj npberena R; n € N

9. T,(R) — TpuaHryJlapeH MaTpUYeH 1 X T IPbCTEH Haj HpbcreHa R;
neN

10. G — rpyma

11. R[G] — rpynoB npbcren



I. ITbstHA XapakTepucTHKAa Ha JUCEPTAIIMOHHUS TPY/L

1. AKTyaJITHOCT Ha IIpobJjieMaTuKaTa

Tyx 1me fajeM HIKOU II0-OCHOBHM HACOKHU 3a YCIENIHOTO MU3C/IeIBaHe Ha
[OCTABEHUTE TeTM U MPObIeME. 3a 1eTa, BCUIKU IPHCTEHH B Ta3U JIUCEP-
Taoud Ca aCOIIMATUBHU U IIpUTE2KaBaT €IMHUYICH €JIEMEHT, KOWTO B IIOBEYETO
cilydam He CbBIaja ¢ HyleBus eneMeHT. /obpe mssectHo e or [91, 92|, ue
npbCTeHbT R ce Hapuda wucm, ako 3a Besiko r € R cbmecrByBar u € U(R)
ue € Id(R), 3a kouto r = u + e (Bxk. cpimo [62],[108]). O ucropnuecka
rJIejIHa TOUYKA, PA3BUTHETO HA TE3U NPHCTEHU M HIKOU TEXHM HeTPUBUAJHI
06061menns e cireganoro: B [2] Gsixa pasrieanu Te3u KOMYTATUBHA IPHCTEHH,
3a KOHWTO, 3a BCcKO 1 € R cwrecrByBar u € U(R) u e € Id(R) cbe cBoiic-
TBOTO ' = u + € Wi © = u — e. OOIUAT cydail e pasriejal HalpuMep B
[24], [107] u [D1]. dpyro Herpusnagno obobIeHne ca Taka HAPEIEHUTE pa3-
MEHHU TIPHCTEHN, KOUTO ce JepUHUPAT 1O CAeIHIA HAIUH: 3a BCAKO a € R
cbiectByBa e € I[d(R) NaR, 3a koeto e u3nbiareHo 1 —e € (1 —a)R — e
OT6€.H€}KI/IM7 e Ta3nu ,Zled)I/IHI/IH‘I/IH € JIABO-/IZICHO CUMETpUYIHa B CMUCDBJIa, Y€
comectByBa f € Id(R) N Ra, 3a xoiito 1 — f € R(1 — a). Te3u npberenu ca
C'BIO 0DOOIEHN JI0 T.H. CAAD0 Pa3MeHHU IIPHCTEHH, KOUTO Ca IIPHCTEHH ChC
CBOMCTBOTO, |e 3a BCAKO a € R cbinectByBa e € [d(R) N aR, n3rbansgBaiiku
enno or pasercrBara 1 —e € (1 —a)Rwm 1 —e € (1 4+ a)R (BK. OTHOBO
[24], [107] u [D1]). MuoxecTBO pe3y/ITaTH B Ta3n HACOKA Ca MOJIYyYCHH IO
TYK, HO BCe€ ITaK Ca OCTaHaJId U TBbP/€ MHOI'O HEU3ACHECHU HEIlla B CTPYKTYP-
HaTa TEOPUs W XapaKTEePUCTUYHUTE CBOCTBA Ha Te€3HM NPHCTEHOBU KJIACOBE.
Eto 3a1mo nojyyaBaneTo Ha HOBH, IO-ChINECTBEHU PE3Y/ITATH B TOBA HAIll-
paBJieHue onpejiesieno ouxa OuaM OT HAKaKbB uHTepec. Hue Tyk me jajaem
IIOYTH II'bJIHA XapaKTepu3alnud 3a HAKOU O606H_LeHI/I Pa3HOBUJIHOCTHU Ha YUC-
TUTE NPBHCTEHH, OMUCBANKN TEXHUTE OCHOBHU M30MOPMHU KJIACU(DUKAIINNA W
CTPYKTypHO-asre6puann coiicta — Bx. [D2]|-[D7].

Ot apyra crpamna, Hue Ie 3acerieM M HAKOM BaxKHU KJIacoBe OT abesieBn
I'PYIIN, KOUTO Ca TICHO CBBHP3aHU C TOPECIIOMEHATHTE IMPhCTEHOBU KJIaCOBE
[OCPEJICTBOM NPbCTEHHUTE cu OT enjomopduamu. 1 taka, B 68, 69, 70| (BK.
cbiro [44, 47]), abesreBara rpyma G ce Hapuda HANGAHO MPAH3UMUBHA, AKO
3a BCEKM JIBa HEWHU ejieMeHTa T U Y, 32 KOUTO YJIMOBCKATa pejulia Ha T €
[IO-MaJIKa, WJIM paBHa OT Ta3W Ha Y, CbIlecTBYBa eHjgomopdusm f Ha G, 3a
koiito f(x) = y. Pecniekrusno, abesieBara rpyna G ce HapuIa mpaH3umueHta,



AKO 3a BCEKHM /1B HEelHM eJleMeHTa T U ¥, 33 KOUTO YJIMOBCKATa PeIulla Ha T
e paBHA OT Ta3M Ha Y, CbIIECTBYBa aBToMOpdu3M ¢ Ha (7, 3a KoiiTo p(z) = y.
Hokazano e B 29| upe3 KoHCTpyHpaHe Ha KOHKDETEH IIPUMED, Ue Te3W JIBe
HOHATHUA Ca HE3aBUCHME €JHO OT JIPyro. MHOrO ChINECTBEHN PE3yaTaTH 3a
Te3W TPyNu ca ToJydeHn nociaenosarenno B [15], [43], [50], [51], [59], [60].
Tyk Hue 1e JajeM HIKOM IIO-TOYHU CTPYKTYPU3AIMOHHU Pe3yJITaTH OTHOC-
HO Te3W IPYIH, Kacaely n3oMopdHaTa UM KaacupUKalus Ipes3 3aMsIHaTa Ha,
IPbCTEHA OT €HJIOMOP(U3MHI U CLOTBETCTBAIIATA My I'PyIIa OT aBTOMOPQU3-
MU CBOTBETHO C IP'HCTEHUTE TIOPOJICHN OT MPOCKTUBHHATE €HI0MOPGMU3MHA U
KOMYTATOPHHUTE €HIOMOP(MHU3MH U CHOTBETCTBAIATE MM MYJITUILIMKATUBHA
rpynu — BK. [D8,D9| u [D12-D15|. Hsakou apyru nanpasienus Ha abejieBu-
Te TPYIHU, KOUTO Ca TACHO CBLP3aHU C TEOPHATA Ha TOTAJHO HPOCKTUBHUTE
(pectr., mpocTO IpeICTaBeHUTE ) I'PYIIH, ca u3caeasany B geraitiau 8 [D10,D11]
u [D16].



2. lenu u 3ajaum HA JAUCEPTALMOHHUS TPY/I

OcHOBHITE HU IEJIH Ca Jia JIaJIeM II'bJIHA XapaKTepus3alnus ¢ TOIHOCT JI0
n30MOpPMhU3bM Ha HIKOU IMO-OOIMU BUIOBE OT UYUCTU U Pa3MEHHHU IPbCTEHH,
KaTo 3a IeJITa pa3sBUBaMe IIOJXOJAINa aaredpudta rexanka. OCHOBHATE MO-
MEHTH B Hed ca M3II0JI3BAHETO Ha HSIKOHU CIEN(MUIHNA CBOMCTBA Ha Bb3JIOBU
eJIeMEHTH B MIPbCTEHA W TO-CIIENNAJIHO TE3W Ha HIEMIOTEHTHUTE, HUJIIOTEH-
TuTe U obparumure ejgeMeHTr. CbIMO TaKa OT ChIIECTBEHO 3HAUECHHUE € U IIPU-
JIO’KEHUETO Ha MOJIyUeHUTe Pe3yJITATH B CTPYKTypHAaTa XapaKTepusalus Ha
eJIUH TBbPJIe CIelaieH BIjL 0T (OCHOBHO HEKOMYTATHBHNU ) TPYIIOBH MIPbCTE-
HI.

CobIo Taka, U3IAI0 Ie ObIaT M3CIeIBAHN U HIKOU IIIHPOKH KJIAaCOBE OT
abeJieBH TPYIIH, KATO 3a IeJITa e pa3BUeM MOIIEH TeOPETUKO-MHOYKECTBEH U
XOMOJIOTUYEH alapar, upe3 KONTO Ie MOCTUTHEM MHOIO IO-IbJIOOKU ITOYTH
OKOHYATE/IHA, U B MHOT'O CJIy4aud JOPU HaITbJIHO OKOHYATEJHU, PEIYATATHU.

3aToBa HAIIIMTE OCHOBHH 3 144l Ca IOCJIEI0BATE/IHO IIOCTABECHU TaKa:

e IIbpBo, g8 ce omumar MO-IOAPOOHO OCHOBHUTE XapaKTEPUCTUUHH
CBOIICTBA HA HAKOM W3BECTHU KJIACOBE OT MPBHCTEHH, KaTO Te3u Ha cyabo
qucture, caabdo pasmennure u UU npberenute, jleduHIPaHN B JeTalljin 10-
JIOJTy.

e DBropo, B chueTanue ¢ ToBa, Ja ce MPUJIOKAT IOJIYYeHUTE PE3YJITaTH
B TeOpusiTa Ha I'PYIIOBUTE IP'bCTEHMU.

e Tpero, na ce NpuaoKAT HAKOU OT IMOJYUYECHUTE PE3YJITATU OT II'bP-
BUS IIYHKT B HSIKOU JPYTHU TO-CIIeNN(UIHN HAIPABIEHNsT HA KOMYTaTHBHATA,
ayiredpa, KaTo abesieBUTe rpyIiy, KaKTO U JeTaiIHO Jia ce U3CIeBAT B IbJI00-
YHHA PA3/IMIHU KJIACOBE OT abe/IeBU I'PYIIU, TACHO CBbpP3aHU C IIPbCTEHOBUTE
CBOICTBA Ha TEXHUTE PA3NIUPEHUS OT €HIOMOP(U3MU.



3. CTtpyKTypa u o6eM Ha AUCEPTAIMOHHUS TPY/[,

JlucepranmoHHUAT TPYJ, Ce CbCTOU OT YBO/I, BbBEJIEHUE B HAKOW OCHOB-
HU TOHATHS U HO-CHerudUIHn O3HaYeHUsd, JIBa Haparpada, BCeKr 0T KOUTO
C'h/IbP2Ka TI0 JIBa TEMATUYHO PAa3/IMYHM To/imaparpada, 3aK/JI04eHue B KOeTo
ca TIOCTaBEHU OCHOBHUTE HEPEIICHU ITPOOJIEMU U CIIEUMPUIHE BbIIPOCH, O10-
muorpadus or 110 u3TOUYHNKA Ha JIATWHUIA, HIKOU OT KOUTO & KOHKDPETHO
IUTUPAHU U TYK, COUCHK OT 16 myOJmKarmm 1mo remMara Ha JJUCepTaIudTa, u
Hail-HaKpas TeXHUTE ChbOTBETCTBAIIU ITUTATH.

HsamocTangaT 00eM Ha JAUCepTAIMOHHUSA TPY/L € To9HO 230 cTpaHuiy.



II. Kparko cbhabp>KaHue Ha AUCEPTAIITUOHHUSA TPY/T

1 B’bBeﬂeHI/Ie B TeMaTHUKaTa

Hacrostimara HaydHa pa3paboTka e ce 3aHIMaBa € JIBe OCHOBHU TeMU, KAKTO
cJIeIBa:

(1) II'bsHO OmMcaHMe HA CTPYKTypaTa U OCHOBHUTE XapaKTEePU3AIMOHHU
cBoiicTBa HA (OCHOBHO HEKOMYTATHBHHU) IIPHCTEHU, YUUTO €JIEMEHTH YI0BJIET-
BODSABAT HAKOM 10-00IIM YCJIOBUS OT Te3H Ha YUCTHTe IpbeTern Ha HukoscbH
(B2k. [91]) u Ha pasmennuTe npberenn Ha Yopduesi-Toogeaps (BK., HAIpPU-
mep, [62] u [108]). Hsxoun mocseasany npujioyKeHusi 3a IPYHOBH [IPbCTEHH
ca CbINO JIaJIeHH.

(2) II'bsiHO OnMCaHMe HA CTPYKTypaTa U OCHOBHUTE XapaKTEePU3AIMOHHU
cBoiicTBa Ha abesieBu IpyIu, NpUHAJJIEXKAIM Ha HOBOJe(UHUPAHH K/IaCOBe,
KOUTO M3IEJIO ChIIbPKAT PEJUIA KJIaCHIeCKH KJIaCOBE OT TPYIIH, IIOJPOOHO
onwmcanu zHanpumep B [44]-[47].

Eranure na Pa3BUTHE Ha Ta3U TEMaTHUKa Ca KaKTO CJIeBa:
[ HpI/I II'bpBaTa Ce IIOCTUraT OKOH4YaTE/IHU PE3yJ/iTaTu.

e [Ipu BrOpaTa ce mocTuraT OKOHYATEJHU PE3YITATH.



1.1 HexkomyTaTuBHU YHUTAPHU NPbCTEHU

Crepaiiku KOMyTaTHBHATa Bepceust Ha nedbuHAImsTa B [2], mpbererbr R 1me
HapuJIaMe cAabo “ucm, ako BCEKH esleMeHT 1 € R Moxe ja ce IpejcraBu
Karo r = u+e mwm r = u — e, kpaero u € U(R) u e € Id(R). B Tasm
BPb3Ka, NPbCTEHBT R e Hapudame ¢aa6o pasmenet, ako 3a BCEKH €JIEMEeHT
x € R cbmectByBa e € Id(R) Taka, e ¢ € tRu l—e € (1 — 2)R wm
1—e € (1+2)R (Bx. [107]). UnrensuBrOTO M3CIEBAHE HA TO3U COPT OT
IPBCTEHH HE € HAII'BJIHO 3aBbPIIEHO, KOETO IPO/bJIKABA U JI0 JHEC, U 3aTOBa,
CJIeJIBAIIMSIT PE3YJITaT JaBa HIKaKBa yJ0BJIeTBOPUTEHA XapaKTepU3allisl Ha
OCHOBHH CBOWCTBA, CBbP3aHNU C pajinkasa Ha J[zKeKoOCoH.

Teopema 2.1. (|[D1]) Hexa R e npscmen. Axo gaxmop-npscmensm R/ J(R)
e caabo wucm (csomeemno, cAabo pasmenen) U SCUMKU UOEMNOMEHMU Ce
augmupam no modya J(R), mo R e cowo caabo wucm (ceomeemio, caabo
pasmenen). B wacmmuocm, axo 2 € J(R), mo e saprna u 0bpamnama umnau-
KauUA.

AHnasnornden pesynrar Ha rophus, 6e3 nsucksanero 2 € J(R), e TpyaHO
HOCTUZKIM, CaMO H0Pa/IU KOMILIHIIIPAHaTa CHTYAlus ¢ JudTUpaHe Ha UIeM-
HOTEHTH — HaUCTHHA, R 6ujeiitnn c1abo quct (cboTBETHO, c1abo pasMeneH)
HEIOCPE/ICTBEHO UMILTHIpa, de R/ J(R) e cbIo TaKbB HPbCTEH.

[Ie kazBame, ge npbererbr R e m-UU, ako Vr € R, 3n € N (eBenryasno
3aBHCEINO OT 7) ¢be cBoiicTBOTO 1" — 1 € Nil(R). AKo, Bce nmaK, 9ucjioro n
e ¢pukcupaHo U He3aBUCH OT U300pa Ha ejieMeHTa 1, TO R 11e ObJie HapudaH
n-UU npbere.

Tebpaenue 2.1. ([D3]) Il]e cvumanme, we R e npscmen. Tozasa R e edros-
pemento pasmenen u 2-UU moeasa u camo moezasa, xozamo J(R) e nua u
R/J(R) e xomymamuser un6o-wucm npscmen (= mpunomenm,).

CiieiHUAT IpUMED ¥ KOHCTPYKIIUATA B HET'O IIOTBHPIK/IABAT, Y€ TO3U TBbP-
Jie cTpatneH (DeHOMEH He € BepeH B obius ciiy4dait; Harpumep 3a 3-UU npbe-
TEH.

ITpumep 2.1. Heka ja pasriegamve mbJIHUS MaTpudeH 2 X 2 npbcreH R =
My(Zs). Jokazano e B [11], 4e R e Hu-9ucT u Taxka Toif € pasMeHeH IPHCTEH.
Ocgen ToBa, R e 3-UU npberen. Obaue, TEXHIIECKH MOZKE J1a, Ce IIPOBEPH, e
J(R) = {0} u, 9e R ue e rpunorenTen (1 3aTOBa HE € CHINO U OYJIEB) IPbC-
tern. Hancruna, U(R) nma To4uno 6 eeMeHTa, YIOBJIECTBOPSBAIKE CJIEIHITE
paBeHCTBA:
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Teopema 2.2. (|D4]) IIpscmensm R e unso-wucm mozasa u camo mozasa,
koeamo R = Ry X Ry, xsdemo Ry e uneo-wucm npscmen ¢ Tapakmepucmuka
nati-mrozo 8 (Kotmo npscmen e cowo maka nus-wucm), a Ry e uau {0} uau
KOMYMAMUBEN NOAYNPUMUMUBEN (U CAe008AMENHO PEYUUPAN) UHBO-HUCT
NPBEMEN ¢ TAPAKMEPUCTNUKG 3 MAKG, Ye BCEKY HE2068 EACMERM € CYMA Ha 064
udemnomenma (csomeemmno na dee unsoaoyuu). B donsanenue, Ry moorce
da ce 6.4001CU U3OMOPPHHO Kamo nodnpscmen, 6 JUPEKHOMO NPoOU3BeIeHUE Ha
KONUSA HA Noaemo Zs.

B gacrrOCT, 1MO/TyUaBamMe BaXKHOTO CJIEJ/ICTBUE:

Caencrue 2.1. (|D4]) IIpscmensm R e cuano unso-wucm mozasa u camo
moezasa, xozamo R = Ry X Ry, xksdemo Ry e cuano uneo-wucm npscmen ¢
TAPAKMEPUCTNUKG NO-MAAKA UAU PABHA Ha 8 (KOUmMo npscmen e couo maka
cuano Hua-wuem), a Ry e uau {0} wau xomymamusen nosynpumumusen (u
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cAed06amento pedyuupar) UHEO-YUCM NPsCmen ¢ TapaKkmepucmuka 3 ma-
Ka, 4e BCEKU HE208 EACMENM € CYMa NG 064 UdeMNoOmenma (Csomeemmno Ha
dee unsontoyuu). B donsanenue, Ry mooice da ce 6aootcu usomopdro kamo
noonpscmen 6 JUPEKHOMO NPOU3BEIEHUE HA KONUA HA Nosemo L.

PaSIHHpHBafIKH II0 eCTeCTBEH Ha4dYuWH TO3UW BUI IIPBCTEHHU, CTHUT'aME 10
cJjeJHaTa HOBa KOHIICIIIINA:

Hedununus 2.1. lpbcrensr R ce Hapuda (cuano) n-nepuodusuno wucm
38 HSIKOE IIsJI0 HOJIOXKHTEIHO IHCJIO M, aKO 3a BCAKO 7 € R cblecTByBaT
u € U(R),u™ =1, e € Id(R) cbc CBOICTBOTO ' = © + € U N € MUHUMAJHOTO
YUCJIO B TO3H 3aIIUC.

Bazken pesy/nrar, KoiiTo MaTepuan3upa Ta3u JepUHUIUS € CJIeIHUAT:

Teopema 2.3. Hexa R e abeaes npscmen. [Ipscmensm R e wucm, umatixu
MYAMUNAUKGMUCHA 2PYNG € KPATIHG eKCTOHEHMA, MO02a6a U CAMO M02064,
Koeamo R e n-nepuoduyumno wucm npscmen 3a HAKOE eCMECMBEHO “YUCAO N.

JIpyr ocHOBEH Pe3yJ/ITaT € CAeABAIIOTO TBHP/ICHUE, KOETO IJIACH CJIETHOTO:

Teopema 2.4. Hexa n e nevemmno ecmecmaeno wucno. Ilpscmensm R e cun-
HO N-NEePuodUUHO UCT, MO2A6A U CAMO MO206a, K02aM0 MOl € “YUCm Npsc-
men, 6 Kolmo pedogeme HA BCUMNKU O0OPAMUMU EAEMEHMU €A HEYETMHU U
02DAHUMERU OM N TNAKA, e COULLCTNEYSA (NOHE eduH) 00PaAMUM esemenm om
ped n.

OcHoBHaTa mpoOb/IEMATHKA, KOSITO OCTABa HEPEIIeHa W JI0 JHeC, € JaJiu
(caabo) wucmume npsement ¢ YUKAUYHY MYAMUNAUKGMUSHY, 2DYNU ¢4 6U-
HA2U CUAHO T-NEPUOOUUHO YUCTIU 3G HAKOE ECMECTMEEHO YUCAO N, & KAKTO U
Jau (caabo) pazmMeHHume NpsCmen, Yuumo o06pamumy eAemermu ca cy-
MU Ha dea (nexomymamueny) udemnomenma, ca 0606weHo peysapny (=
T-peyaapru)?
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1.2 TI'pymnoBu npbcTeHUn

Heka R e nmpou3BoJieH IP'BCTEH C eUHIYIeH ejleMeHT, a G € MyJITUILINKATHB-
HO 3amucana abeneBa rpyna. [Tox cumsosa R[G| me pasbupame rpynoBus
upbered Ha G Haj R, cbCTOAI ce OT BCUYIKHU (POPMATHU KPAlHU JIHHEHHN
KoMOuHarnuu Ha ejgemenTu or G ¢ koedunuentu ot R, obpazysaiu 6asuc.

Eaun or ocHoBHUTE MpOOJIEME B TEOPETUKO-IIP'HLCTEHOBUTE CBONCTBA HA
rpymnoBuTe anarebpu e Ja ce Hamepu Kpurepuii kora R[G] e (ciaabo) Hus-
qucT npberer (BK., Hanpumep, [40]). Tosu Bbupoc e Heperien u o JHec,
HOpaJM IMUpoTaTa Ha Kjiaaca orT (caabo) HUJI-UUCTH NPHCTEHH, U €TO 3all0
TeopeMaTa T0-JI0JIy JaBa HAIbJIHO YIOBJIETBOPUTEICH OTTOBOP HA TOBA 34
KOMyTaTUBHATA BEPCHs Ha KJiaca OT HUJI-IUCTH HPbCTEHN.

U raka, ciaegBaIusaT pe3ysaTaT OCUTypPsiBa €HO HEOOXOIMMO U JIOCTATHI-
Ho ycioBue kora R[G] e UU npberen camo B Tepmunute Ha R u G, 1 Cb-
0 Taka paslupsiBa aHAJOTMYHA TeopeMa OT [83] joKa3aHa 3a HUJI-UUCTU
IPYIIOBU NPbCTEHU. Ta3u Teopema MoxKe Jia ce (opMyJInpa, KaKTo CJIeBAa:
R[G] e xomymamueen Hua-wucm npscmen moz2asa u caMo Mo2a6a, K02amo
R e xomymamusen nus-wucm npscmen u G e abeaesa 2-2pyna — HETPUBH-
AJTHO 0DODIIeHIE 38 KJIaca OT KOMYTATHBHU CJIa00 HUJI-YUCTH NPbLCTEHH, HUAE
[perpariaMe 3anHTepecyBanust durares KbM crarusta [40], mokaro obiusar
ciydail Ha HUJI-9UCTH PHCTeHH e usciaeasad B [101].

Tbit KATO TBBP/IE JIECHO CE TTPOBPSIBA, U€ KOMYTATUBHUTE HUJI-IUCTH IP'bC-
tern ca Burarn UU npberenu, To B CUIa € CJIETHOTO TO-CUJTHO, YTOYHSIBAIIO
TebpeHne. [Ipeu ToBa camo Jia IIPUITOMHKM, e €/IHa POM3BOJIHA I'PyIIa ce
HAPUYIA AO0KAANO KPATiHaG, KO BCIKO HEHHO KPAHO TOIMHOXKECTBO OT €JIEMEH-
TH TeHepupa KpaiiHa MoArpyna. 1e3u rpyiu ca 38/ bIKUTETHO T€PUOITTHA.

Teopema 4.2.1. (|[D6]) Hexa G e aokaano kpaiina epyna. I'pynosusm npsc-
men R|G| e UU npscmen mozasa u camo moezasa, xozamo R e UU npscmen
u G e 2-2pyna.

3abesiexkKa. YcioBreTo Bbpxy rpymnara (G ma Oble JIOKAJIHO KpaifHa IPyIa
€ TBbpJie PEAJUCTUIHO OTPpAHUYEHNE, Thil KaTO BCAKA MEPUOIMIHA abeeBa
Ipylia olpeje/IeHo I'o yI0BIeTBOpsiBa. B HeabesieBus ciydail, BaxKeH IpuMep
Ha TAKUBa I'PYIHU C& AOKAAHO HOPMAAHUME 2PYNU, TIPU KOUTO BCAKO Kpaii-
HO IIOJAMHOZKECTBO OT €JIEMEHTU Ha I'DyllaTa MO2KE J1a C€ BJIO2KHU B KpaﬁHa
HOPMAaJIHa TIOArpyma Ha dopmMupaiiarta (OCHOBHATA) TPyIA.
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1.3 AbeneBu rpynn

Crenpaiiku [42], Heka G e auTUBHO 3amucaHa abeseBa rpyla ¢ IPbCTeH OT
eagomopdusmu E(G). Enun or ocHoBHETe pobieMu B Teopusi Ha abesieBuTe
IPYIH € Jia ce OIHWIIe TO3U MPHCTEH B 3aBUCUMOCT OT I'pylaTa M ChII0 KaK
TOil BMse Ha HellHaTa cTpyKTypa (BxK. cbio [27], [10]). B wactHoCT, akTy-
aJleH € u BbIpoChT, Kora F(G) e mpbeTeH mpuTeKaBalll HIKOU OIPE/ICJICHN
cuerudunynn cBoiicrsa. [Ibjien 0TroBop Ha TO3W BBLIPOC HE € TOJIYYEeH U JI0
cera, HO CHINECTBEH MPUHOC MO T3 TeMaTHKa e nocrurHar B [26, 28, 29| u
[11]. Exna gact or OCHOBHUTE U HO-CHIECTBEHN PE3Y/ITATH B Ta3U HACOKA Ca
CJIeTHUTE:

(1) Heka G e p-rpyna u mHeka e BamugHo yciosuero E(G) [ p*G =
ER(p“G). Torasa cieaure j1Be TBbPJEHUS Ca BEPHU:

(i) G e KOMyTATOPHO HAIIBJIHO TPAH3UTHBHA TOTaBa U CAMO TOraBa, KOraTo
G/p“G u p?G ca KOMYTATOPHO HAII'bJIHO TPAH3UTHUBHH.

(ii) G e cHITHO KOMYTATOPHO HAI'bJIHO TPAH3UTHBHA TOlaBa U CAMO TOTaBa,
koraro G /p*G u p*G ca CHIIHO KOMYTATOPHO HAIIBJIHO TPAH3UTHBH.

(2) Hsikoun p-rpynu cbe cenapabesina rbpea YJIMOBCKa HOJAIPYIa MPUTe-
x)agar cpoitcrBoro: Heka G e p-rpyna ¢ jabikuba < w - 2 Taka, e ER(G) |
p“G = ER(p“@G). ToraBa G € KOMyTaTOPHO HAII'BJIHO TPAH3UTUBHA TOTABA W
caMo Toraga, Koraro (G € CHJIHO KOMYTATOPHO HAII'bJIHO TPAH3UTHBHA.

(3) B rasu Bpb3Ka, ako p*G e ejeMenTapaa noapyma Ha p-rpynara G, To
G € Hall'bJIHO TPaH3UTHUBHa TOr'aBa N CaMO TOI'aBa, KOIraTO HEeHUAT JAEKapTOB
kBagpar G @ G e CIIHO KOMYyTaTOPHO HAIILIHO TPAH3UTUBHA TPYIIA.

OcraBa Bce oI1le OTKPUT BBIPOCHT 338 BEPHOCTTA HA TE3U Pe3yJITaT, 6e3
Jla U3UCKBAT JIOMbJIHUTETHI OIPAHIMYEHNs BbPXY IPbCTEHA OT €HJI0MOPhU3-
MH.

Mpuoro apyru pe3yaTaT, Kacaely IPbCTeHbT OT €HJI0MOP(MU3MHE, TTOKa3-
Bamu "Toriata Bpb3Ka''ChC CTPYKTypaTa U IMOBEJIEHUETO HA CHOTBETHATA
rpymna, Morar Jia 0b/laT HaMepeHu B ChOTBETHUTE Haparpadu Ha JucepTary-
qara.

Ot gpyra cTpaHa, B JIUCEPTAIMATA, Ca U3CJICIBAHN CJICTHUTE HOBU CBOWCT-
Ba ¥ XapaKTEPUCTUKN HA TOTAJIHO IIPOCKTUBHUTE IPYIH U p* T "-IIpOCKTUBHUTE
rpynu, kbiero n € N: Haucruna, B [44, 47| abenesara p-rpyna G ce napuda
MOMAAHO NPOEKMUBHA, AKO TsI UMa TOpPaXKIalla CUCTeMa 0T XyOaBH HOAIPY-
1w (Te3u IPyIN ca eCTeCTBEHO 0000IeHNe HA JUPEKTHUTE CyMU Ha U30pOMMU
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IPyIH, IPUTEKABARKE JIbJKUHE > wy = () u ca BbBejgenu or Hynke B [96])
u p“t"-npoexmuena, ako ChIlecTByBa p-orpannyeHa mojarpyna A cbe cpoiic-
TBOTO, Ye G/A e JupeKkTHa cyMa Ha IUKJINIHU HOATPYIIH.

Ci1e1HOTO HOBO IOHSTHE 3HAYUTETHO yTOYHSBA TE3U JiBe JIeDUHUIINY €JI-
nospemento: [lle mapuaame p-rpynara G n-momaaino npoexmuera, ako Cb-
mectByBa p"-orpanundena noirpyna C' cbe cBoitictBoro, e G/C e ToTasHo
IPOEKTHUBHA.

U Taka, B custa e cienmuar pesyrrrar or [D10-D11],[D16]:

Teopema 4.1.1. Caednume mespdenusn ca USNBAHEHU:

(a) Hexa G e maxasa epyna, ue gaxmop-zpynama G /p* T G e p* T -npoexmuena.
Axo p*TLG e usbpouma, mo G e dupexmma cyma rna p*Tt-npoexmuera epyna
U Ha U3OPOUMG 2PYNG.

(6) Hexa da npednososicum, we G e epyna, n e ecmecmeeno “ucio u A
e npouseoner, opduran. Toeasa epynama G e n-npocmo npedcmasens <=
epynume p G u G /p*G ca n-npocmo npedcmasenu.

OCHOBEH € U BBIPOCHT JO KaKBa CTEIEH Pe3yJTaTd OT TO3U THI (BXK.
cbiio [D10]) ocraBaT HE3aBUCUMU OT TEOPETHKO-MHOYKECTBEHUTE U3UCKBAHMUSI
u3BbH crangaprHata akcuomaruka B ZFC (reopusita na Ilepmeno-@penke
u Axcnomara 3a 13z6opa).
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3akJIfoueHne U Iperje] Ha OCHOBHUTE pPe3yJITaTh

B zaksmouenue e orbesiekuM, Ue JIOKa3aHUTe TEOPEMH JaBaT 110 HsKa-
K'bB HAUMH HOB | MO-sICEH OOJIMK Ha KJIaca OT YUCTH IIP'bCTEHH, a IPUBEJICHUTE
JI0OKa3aTeJ/ICTBa 0UepTaBaT TPYAHOCTATE, KOUTO Bb3HUKBAT IPUA CTPEMEXKA 33,
[TO-HATATBITHI HETPUBHAJJIHU ODOOIIEHHUS U PA3IIHPEHMSI.

B pesiome, ocHoBHHTE TIOJIyIEHH PE3YJITATH B JUCEPTAIUATA Ca TE3U:

(a) IIpscmensm R e unso-wucm <= R ce pazaaea xamo R = Ry X
Ry, xsdemo Ry = {0} wau Ry e nua-wucm npscmen ¢ Tapaxmepucmura
< 8, a Ry = {0} wau Ry ce saaza 8 dupexmno npoussederue (m.e., mot
e nod-dupexmno npousdsedenue) Ha Gamusus 0m eOHO UAU NOBEHE KONUA
na noaemo Fs. B wacmmuocm, axo R e cuano unso-wucm, mo Ri/J(Ry) e
Byaes npscmen ¢ nwua J(Ry) eunaeu, xkoeamo Ry is non-zero. (Pesynrarsr e
nybamkyBaH B cratusTa [D4].)

(6) IIpscmensm R e ynuxaano caabo nus-wucm <= R ce pasaaea
kamo R = Ry X Ry, xsdemo Ry = {0} uau Ry/J(Ry) e Byaes npscmen c
nun J(Ry), u Ry = {0} wau Ro/J(Rs) = Zs ¢ nua J(Ry). (Pesyararsr e

nybsmkyBan B crarusara [D5].)

(B) Caabo nua-wucmusm undexc na To(Z,) e pasen na p, doxamo 3a
T3(Z,) moti e pasen na p* 6unazu, K02aMO P € NPOCMO YUCAO; CAGOO HUA-
wuemuam undexe na Ma(Zs) e pasern mowno na 5. (Pesyararbr e mybiukyBan
B crarusaTa |[D5].)

(r) IIpscmensm R e cuano n-nepuoduwno wucm 3a naxoe n € N <=
R e cuano wuem u U(R) e ¢ xpatina excnonenema. B wacmwocm, axo n
e nevemno wucao, mo R e wucm npscmen, 6 wolimo pedoseme Ha 6CUKU
00PAMUMU EAEMENTNY CG HEYEMNU U 02DAHUNEHY OM N, KGO COUECMEYEA
obpamum esemenm om ped n <= R e noddupexmmo npoussederue Ha
Pamusus om edno uau noseue konus na nosemama For, , k5demo i € [1,1] 3a
HAKOE YAN0 wucao t > 1 maka, e cowecmeysam yeau wucia ky, - -+ ky > 1
cac ceoticmeomo n = LOCM (28 —1, ... 2k —1). (Pesynrarst e mybamkysan
B crarusTa [D7].)

(n) Axo G e aokaano xpaina epyna u R e npoussosen npscmen, mo
epynosusm npscmen R|G| e UU <= R e UU u G e 2-e2pyna. (Pesynrarsr
e nmybsamkyBaH B cratusTa [D6].)

(e) Hexa G = A@® B e epyna ¢ nodepynu A, B. Tozasa

16



(1) G e yoksano-peeyaapna <= A e UOKBAHO-DELYAAPHA, NPEONOAL2ATI-
xu, we B e cenapabesna.

(2) A e yoksano-peeyaspha, axo G e yoksAHO-pE2YAAPHA, M.€., JUDEK-
MHO CBOUPAEMO NG UOKBAHO-PE2YAADPHA 2DYNG € OMHOBO UOKBAHO-DEYNAPHA
2pyna.

(3) Kpuaos-mpanzumusnume 2pyni ca 6UHA2Y UOKBAHO-DELYAAPHU, 00~
Kamo obpammama uMnAUKGUUSA € HeBAPHA.

(4) Cowecmsysa caabo mpan3umusha 2pyna, KoAMOo He e UOKsAHO-PELYAAPHA.

(5) Beaxa momanro npoexmuena 2pyna ¢ 0saxicuna < w? e cuamo npo-
EKMUBHA HANBAHO MPAH3UMUBHA.

(6) Axo G e epyna maxka, ue netnama nspsa Yamoscka nodepyna p*G e
easemenmapna, mo G- e HansAMo MPaH3umueHa <= Jdexapmosuam Kkeadpam
G & G e cuano npoekmusHo HansAHO MPAH3UMUBEH <=>  JeKaPMOBUAM,
keadpam G & G e CusHO KOMYMAMOPHO HANBAHO MPAH3UMUBEN.

(7) Beaxa momanano npoexmueha 2pyna ¢ 0sascuna < w? e xoMmymamop-
HO UOKBAHO-DE2YNAPHA.

(8) lupexmno caO6uUpaemo na KOMYMamopHO UOKBANO-DELYAAPHA 2PYNA
HE € HENPEMEHHO OMHOBO KOMYMAMOPHO UOKBAHO-PE2YAADPHA 2DYNG, KAMO
CBUWOMO € BANUIHO U 30 CAYHAA HA KOMYMAMOPHO HANBGAHO MPAH3UMUBHI
2pyna.

(9) IIpoexmueHo woKBAHO-PELYAAPHUME U KOMYMAMOPHO UOKBAHO-PELYAAPHUME
2PYNU €4 HE3ABUCUMU OM MPAH3UMUBHUME U HANBAHO MPAHCUMUCHUME
epyn.

(10) KomymamopHo Hansano mpan3umueHume 2pynu ca 6UHa2YU KOMY-
MAMOPHO UYOKBAHO-PELYAAPHU.

(11) Jupexmno cabupaemo na nansarno mpansumusha IFI-epyna 6es ne-
PUOOUMHU EAEMEHMU € OMHOBO HansAno mparsumusna IFI-2pyna 6e3 nepu-
00UMHU eneMeENMU.

(12) Axo G e IFI-epyna, mo dexapmosusam keadpam G @ G e cowo [FI-
epyna.

(13) Kosa da e cuano cepsanmmo-Hepasioncuma epyna, 3a KOAMO € 6a-
audno nepasencmeomo |G /pG| < p 3a ecaxo npocmo wucao p, e IFI-zpyna.
(Pesyrarure ca mybmukysanu B craruute [D8,DI| u [D12]-[D15].)

(>x) Hexa da npednosooicum, we G e epyna, 3a koamo gaxmop-zpynama
G/p“ TG e p*T-npoexmuena. Axo nodzpynama p**'G e usbpouma, mo G
e dupexmna cyma na p*tl-npoexmusna epyna u usbpouma epyna. Oceen
moea, cewecmeysa 2pyna G, za xoamo gaxmop-zpynama G/p“ G e pT2-
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npoexmuena u nodepynama p° G e usbpouma, 1o G ne e dupexmma cyma na
pT2-npoexmuena epyna u usbpouma 2pyna. B wacmmnocm, axo 0 < n < w,
mo Kaacem om w + n-momasno pUT-npoexmuenu epynu He e 3ameopen
(unsapuarmen) ommuocro kpatnume uau 6esxpatinu Jupexmmuu cymu. (Pe-
3yaTarThT € mybsmKkysan B craruara [D10].)

(3) IIpednonrazame, we G e epyna, n e NPoU3BONHO ECMECMBEHO YUCAO U
A e npoussoser opdunan. Toeasa G e n-npocmo npedcmasena <= 2pyni-
me p*G u G /p G ca n-npocmo npedcmasenu. (Pesynrarbt e mybamKyBan B
cratuaTa [D11]; Bx. cbmo [D16].)

(1) 3a scaxo n € N, dupexmmno csbupaemo Ha n-npocmo npedcmasena
2pYyna e 0MmHo80 N-NPocmo npedcmasena 2pyna nPeonoia2aiixy, e JonsaHU-
meanomo dupexmmo csoupaemo e uzbpouma 2pyna. (Pesynrarsr e mybauky-
BaH B cratusTa [D11].)

(#1) Hexa n € N. Tozasa caednume dee mespdenus ca sepru:

(1) Xybaco wi-n-npocmo npedcmasenume 2pynu ¢ dsadicuna < w* ca n-
nPoOCcMo Npedcmasenu.

(2) Hexa G e epyna, wuamo gaxmop-epyna G /p G e n-npocmo npeo-
cmasena 3a HAKol opdunans A. Tozasa epynama G e xybaso wi-n-npocmo
npedcmasena <= nodepynama p*G e TYba6o wi-n-npocmo npedcmasena.
(Pesynrarbr e mybaukysan B cratusTa [D16].)
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IlepcniekTnBu 3a pa3BUTHE U OCHOBHU HEPeEIIeHU ITpobJjieMu

Texnukara, KogTo Oellle BbBeJ/leHa, Pa3BUTa M M3IOJI3BAHA IIPU JOKA3Ba-
HE HA OCHOBHHUTE PE3Y/ITATHU OIUCAHU IO-TOPE, & MMEHHO HSIKOU aCIIEKTH OT
XOMOJIOTUYHATA ajredpa, Teopusl Ha MHOXKECTBaTa, ajredpuyHa Teopus Ha
MaTPUIUTEe U MATPUIHUTE U3YUCIECHHUS U JIP., HO3BOJsIBa Ja Objie Bce OIlle
YCBBDBPIICHCTBAHA, KAKTO U JAJICHUTE MUJEU Jia Ce MPUIOKAT HIPHU ObJIerm
pas3IMpenns Ha HOBU BHJIOBE HEKOMYTATHBHU IPBLCTEHW B Kjlaca Ha IHUCTH-
Te MPbCTEHU, KAKTO ¥ HIKOU HETPUBUAJIHUA ODOOIIEHUS HA TBbLPJE HMIUPOKU
KJIacOBE OT abeJIeBU I'PYIIH.

B'preKI/I BCHUYKO, €JH1 OT OCHOBHHUTE HEPCIICHU BBIIPOCU B JUCEPTallUATa
OCTaBaT CJIC/IHUTE:

(1) CuenBa Jsin, ge Bemuku cabo pasMeHHH (ChOTBETHO, BCUYKU Pa3MeH-
HU) TPBCTEHH, YUUTO OOPATUMHU €JIEMEHTH Ca CyMH Ha JIBa MJEMIOTEHTa Ca
T-peryJsipau (HaoOMHsMe, Ye €JUH IPbCTEH € HAPEUEH T -Pe2YAAPEH, aKo 3a
BCEKH €JIEMEHT ¢ € R, ChIECTBYBa €CTECTBEHO YHCJIO N (ONPEIEICHO 3aB1-
cemio OT a) Taka, de a” € a"Ra™)?

(2) IIpeamonarame, we R e mpberen, 3a koitto R = Id(R) + Id(R) n
U(R) = 1+ Nil(R). Bapuo s e, ue R e (ciabo) pasMeHeH WIH JOPH T-
perysspen?

(3) Heka R e upbcren u G e rpyna. E rpynosusit npbcren R[G] UU-
IIPpBCTEH ToraBa u camo Torasa, korato R e UU-npberen u G e 2-rpymna? Ako
TOM He e, Ja ce HaMepu HeoOXOJMMO ¥ JI0CTaThIHO ycsiosue 3a R[G] na Obie
UU camo B TepmunauTe Ha R, G 1 TeXHW TPOU3BOISIITH !

(4) Bsapuo siu e, 4e mpocTo mpeicTaBeHuTe P-IPYIHU ca 0 HeOOXOAUMOCT
HaIlI'bJIHO TPAHCUTUBHU?

(5) Heka n € N. Ako jupekrnara cyma G @ H e CHJIHO N-IPOCTO Mpe/i-
craBeHa rpyIa 3a Hsikou JjBe rpynu G u H rtaka, ue H e uzbpouma (Kpaiina
wim Ge3kpaiiHa), To ciesBa Ju, de G e CbINo CUIHO N-IPOCTO MpeJICTaBeHa?

(6) B akcnomarukara na ZFC, ako G e coberBeno (w+n)-roranno p@*"-
IIPOEKTUBHA p-Ipylia 3a Hakoe n € N, o cirenBa i, de p*G is 38/ [bIKATETHO
n3dbponmMa rpymna’

OcuosHu HaCOKH, 3a Hda Ce€ IIPpeOoJ0JIeAT H,ZLefIHHTe TPpyAHOCTH, C LEJI 3a
Ja Ce yCbIICCTBU YCIICIIHATa aTaKa Ha TE3W HIECT OTKPUTHU BbBIIPOCa, € da
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ce pa3lupu CcTpaTerudTa W TeXHUKaTa, W3MOJ3BAHU IPU IOPHUTE JIOKa3a-
TEJICTBa, Upe3 Ho-(PUHHO M3ydaBaHe Ha HAKOU IO-CIeNU(pUIHA CBOMCTBA Ha
UAEMIIOTEHTUTE W HUJINOTEHTUTE B IPOU3BOJIHA HEKOMYTATUBHHU HPbLCTEHH,
KaKTO U IO-JICTAMIHOTO IMPOHUKBAHE B CTPYKTypaTa Ha eHJIOMOP(MU3IMUTE HA
[IPOU3BOJIHNA abe/IEBU IPYIIN.
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Arnrpobarius u JiucepTabUITHOCT HA pe3yJITaTUTe

CmlnecTBena 4acT OT OCHOBHHUTE PE3Y/ITATH HA TO3U JUCEPTAIIMOHEH TPY/I
ca poksagsanu Ha 13.09.2019 ropmna B 3acemaresnara 3aja b78 mpu pery-
JISIpHO 3aceganue Ha ceknusaTa 1o "Ajrebpa & Jloruka'"na MMM na BAH-
Codwust.

OcBen ToBa HIKOM OT TAX Ca JIOKJIAJBAHU HA CJIETHUTE CEMUHADPH, KOH-
depentun 1 CUMIIO3MYMHU:

e C(onference on "Rings and Factorizations February 19th to 23rd, 2018
in Graz, Austria.

e Cremmanuzupan cemunap 1o "Cobepemenna Ayrebpa''na YHuBepcuTe-

ta B Walla-Walla, WA, USA.

e Kondepennus o "Komyrarusua Asredbpa — Abesesu ['pymu u Moy-
JI TIpOBe/IeHa, 1101 erugara Ha Ib6aenckus UucturyT o Texnomoruu (DIT)
B Uu0un, Upnanmus.

CbIo Taka, pesyjaTaTrure OT CTp. .. Ha aBTopedepara, KOUTO ¢4 OCHOBHH
3a JIEICcepTalyaTa, Ogxa IMpeacTaBeHn, 00ChACHN U JOIYCHATH JI0 3aIllATa Ha
CIEeIUAIHO 3aceganne Ha ceknuara " Anreopa u Jlornka'"na UMW kM BAH
- Codus, pasmmpena ¢ XadOUIUTUPAHU TpernogaBaren-crenuaancta ot CY
"Cg. Kimmment Oxpugckn HBY-Codusa u AYB-Biaroesrpas, koero ce mpo-
Bese Ha 13.12.2019 r., orHoBo B 3as1a 578 na VIMI.

OcHOBHUTE 1€/ U HACOKU Ha JINCEPTAIUATA Ca Ja ObJIaT Ja/IeHN 3HATH-
TEJIHO TI0-0D03PUMU U ITLJIHNA XapaKTepu3alluu Ha, a U ChIO Taka J1a ObIaT
OIMCAHU B IO-TOJISIMA II'bJIHOTA, PEJINIA BayKHU KJIACOBE OT HEKOMYTATUBHU
IPBLCTEHN U abeJIeBU IPYIH, KATO BBIIPEKH Ha IIPLB MOIVIE]] CHIIECTBYBAIATA,
cuMOMO03a MEXKJIY Te3U JIBE ITOCOKH, JIa Ce MOKAXKe, Ue MEXKJIY TIX ChIIECTBYBA
MuOTO "TOoI11a Bpbh3ka'.

OCHOBHUTE IPUHOCH Ce CBEXKIAT JI0 (II0YTH) II'bJTHOTO CTPYKTYPHO OMUCA-
HHE Ha HAKOU CBIIECTBEHHU KJIACOBE OT IPBCTEHU, KOUTO Ca TACHO CBbP3aHU
C KJIACUYECKUTE KJIACOBE OT YUCTH U pasMennu npberenu. CbhIno Taka, He HA
MIOCJIETHO MACTO, a0EJIEBY I'PYIIN TPUHA/IIEZKAIIN Ha TBBLP/IE IMUPOKU KJIACOBE
ca HAITBJIHO U3CJIEJBAHU U XapaKTePU3UPAHU.

Ot apyra cTpaHa, OCTABEHUTE B Kpas Ha, JIUCEPTAIAATa OTBOPEHH ITPOO-
JIEMU ¥ ChOTBETHUTE K'bM TX BbIPOCH (BK. TIO-TOPE), HEJBYCMUCIIEHO TTOKA3-
BaT aKTYaJIHOCTTA U TPYJHOCTTA Ha TEMATUKATa, KATO ChIO TaKa OUepTaBaT
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HAKON HOBHM HaCOKH 3a 6’]3,&6]]],1/1 II'bJIHOIIEHHU H3CJICIBaHWA B TE€3U HallIpaB-
JICHHA Ha aJIFe6paTa. 3a Te3r Mo-HATATBIITHA neJjim MOXKe JJa Ce HU3II0JI3Ba
CbllaTa TaKTUKa, IIPOBEJICHA B JO0Ka3aTeJ/ICTBaTa Ha TPBHbPACHUATa, HO HHC-

TPYMEHTaAPUYMDBT PA3BUT A0 TYK ou cjieJBaJio Ja Ce J0pa3BUe B H3BECTHa
CTelleH, a B HAKOU CJjly4dad - JOpU U 3HAYUTEJIHO.
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BaaromapnaocTu

ABTOpPBT € MHOrO OJ1aroIapeH Ha CBOUTE KOJIETH OT ceKIusiTa 1o " Ajreo-
pa u Jloruka"s UMW wa BAH 3a mopasnara mojkpera 1mpu HaIHCBAHETO
HA Ta3W JUCepTalys, KAKTO U 3a MHOTOOPONHUTE JUCKYCUU IO TeMara Ha
JIACEPTAIAATA.

ABTOpPBT M3Ka3Ba CBOSTA UCKPEeHa 0JIar0IapHOCT U Ha PEUeHIEHTUME 3
CTOMHOCTHUTE UM TIPENOPHKHU OTIIPABEHN KbM HEro, KaKTO U 33 OT/EJIEHOTO
BpeMe U TIOJIOXKEHU yCUJIUS 38 HAIMCBAHETO Ha €KCIIEPTHUTE JIOKIA .

[TOCBEIIABA CE HA MOETO CEMEICTBO
C MHOT'O JIFOBOB U ITPUSHATEJ/JIHOCT
SA T'bPIIEHVETO 1 ITOAKPEITATA
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