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CJOBOJHU IMOTHHOJHO KOMYTATUBHU BEKTOPCKO
BPEJHOCHMU I'PYIIN CO EAMHUIA

Mapujana Cnupkocka', Busbana Janepa®

Bo Tpypgor [1] ce pasriefyBaHu €IMHHMIM BO MOTHOJHO KOMYTaTUBHU
BEKTOPCKO BpPEIHOCHU Ipynu. Bo 0BOj TpyA € AajieHa KOHCTPYKIUja Ha CJI000HU
MOTHOJHO KOMYTaTUBHU BEKTOPCKO BPEJHOCHU Ipynu co enuHuua. Pasrienann
ce iBa clyyam M Toa: Kora m>k u m<k.

1. BOBE[
Hajranpen ke majieme HeKou O3HaKu U ie(PUHUIM]a HA TTOMMHU IITO Ke ce
KOPHUCTAT BO NIOHATAMOIIHUOT TEKCT.

1. Co Q° ke ce o3HauyBa s-TUT [{eKapTOB MPOU3BOJI HA MHOXKECTBOTO
0.

2. Enementure Ha Q° T.e. s-ropkure (a,,d,,...a,) Ke Oupar
O3Ha4yBaHM CO a,d,...d, , WA €O a, . Bo HeKoW ciydau, Kajie HeMa MOXKHOCT 3a
Hepopa3bupame s-topkure (4,,d,,...,a,) Ke OupgaT O3HAYyBaHU CO €IHA
IPOMEHNNBA, YecTO MOofBileuYeHa: a. 3Haxu cumbonurte (a,,a,,..,a,);
a,a,..a,; a;; a Ke OWiaT O3HAKM 3a eIeH UCT ejeMeHT o Q.

3. Co a/ ke ce o3nauyBa HM3aTa 4,d,,..a; Kora i< j, ampa3HaTa

J
HHA3a Kora iI> j.

4. Axo a,=a,=..=a,=a, TOrall HU3aTa a,d,..d, K& c€ O3HaYyBa
N

coa unmco a’.

5. Ako S e HempasHO MHOXKECTBO, Torami co S’ Ke ro o3HauyyBaMe
MHOXKECTBOTO O] CHUTE KOHEYHH HU3HU Ha €JIIEMEHTH O S T.E.

S*={aa,..a)|i>1,a, €S} wm ymre ako a,b, €S, i,j>1, Toram
a,a,..a, =bb,..b, akoncamoako i=j, a,=b,velN,.

6. Co S®=0US" ke 6uge o3HaueHa CIOGONHATA KOMYTATHBHA

r21

nonyrpyna co 6asa S . 3Haum ako a,,b, €S, 1,j =1, Toram Bo S™ paxu:

a,a,..a; =bb,..b, axomcamo ako i=j wu b,b,,..D,

1

e mepMmyTaluja Ha
a,,0, 50 d; .

7. Co SU=8%0U{l}, 1¢S, ke 6uge o3HaueH CIOGOTHHOT
KOMyTaTHBEH MOHOMJ co 6a3za S, Kafe mto 1 e mpasuuot 360p.
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2786 M. Ciiupxocka, b. Janesa

Hedunupame xomomopduszam | |: S © —> IV,, KoOj Ke ro BHUKaMme
MOJKMHA, Ha CJIE[IHUOT HAUUH:

U=0; |x]=13a xe8; Iy = x|+ 1y

Heka O e Henpa3sHo MHOXecTBO. Kako mrra e gageno norope co O ja
Oo3HauyBaMme clo0OfHaTa KOMyTaTUBHa Hojayrpyma co 6asza Q. Ako r e
NO3UTUBEH 1en Opoj, co 0V ke O O3HAYMME IOJAMHOXECTBOTO

Bo 0. "

, BOJIejKM CMeTKa JieKa

{a,..a |a, € O} on O, npumro a,..a, e npoussos Ha a,,...,a

r

OBJle K€ ja KOPHCTHME O3HaKaTa «, HaMecTo d,...d

,
a =b/ Bo Q, 3a a, b €Q, akoucamo ako  b,,..,b e mepmyranmja Ha

r

a,,...,a,. Jacuo,ako u € S < §, Toram u|=r.

Heka n,me V. 3a npecmukysamero f:0Q" — Q" Bemume gexa e

NOTHOJHO KOMyTaTHBHA (N,m)-onepanuja Ha Q, MJIU KOra He € NOTPeOHO f1a ce
UCTaKHAT m W 75, MOTHOJHO KOMYTATHBHA BEKTOPCKO BPeHOCHA onepanuja,

a 3a mapor (Q; /) nexka e NMOTHOJAHO KOMyTaTHBeH (N,M)-rpynous (NOTHOIHO
KOMYTATHBEH BEKTOPCKO BPEIHOCEH rPYION]).

Heka n—m=k>1. AKo 3a NOTHOJHO KOMYTAaTHBHUOT (1,n)-TPYIOUN
(Q; f) BaXu U CNETHOTO CBOjCTBO:

+k +1 +k
SO ey )= (G iz,

toram 3a (Q; /) BenuMe JieKa € MOTMOJAHO KOMYTaTHBHA (N,M)-NOJIyrpyna.

Heka (Q;/f) e moTmoiHO KOMyTaTHBHA (1,m)-TIOAyrpyna. Benume paexa
(O; f) e nornoano komyrarusaa (n,m)-rpyma axo 3a cekou a € 0, be 0",

paBenkara f(ax)=b uma peurerne Bo x € Q.

2. EIJMHAIIA BO ITIOTITIOJTHO KOMYTATUBHU
(m +k, m) - TPYIIN
Heka f: G™*" — G™ ru 3agoBonyBa cieHATE YCIOBH :
() fO Sl = F(fGexn), 1<i<k,
Kage n=m+k 1 x,,...,x,, €@,
(i) mocrom enemeHT e € G, Koj Ke TO BUKaMe eIMHHNA, TaKa IITO 32
Kou OO X,,...,X, € G

k
Jxl'en)=x"
(iij) 3axom 6wno a,,...,a,,b,....b € G paBeHKaTa
k
flayx")=b/"

UMa pelIeHue X, ..., X, (EANHCTBEHO JI0 epMyTalHja).

Toram 3a (G,f) Ke BenuMe fieKa € MOTHOJHO KoMyTaTuBHa (M + K, m) -
rpyna co eIHHANA.

YcnoBoT (ii) MOXKe fia ce 3aMEeHH CO CIIEHUOT 10ciIad yCyIoB :

(ii’) TIlocrojat e,x,,...,x, € G, Taka ITO

fret)=x7.

JIoKa30T Ha OBa TBpPAECHE € AajcH BO [1].
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Tepaewe 2.1. Heka f* G™Y — G™ ru 3agoBosyBa cIelHATE YCIIOBY :
i i+n n+k n n+k .
@ [ f(eix)=FG)xn), 1<i<k,
Kage n=m+k u x,..,x, €G,

(b) mnocrou enemeHT e € G, Taka IITO 3a OWIIO KOU X,...,X, € G

m
fret)=x"
(c) 3abumokom d,...,a, €G,nocrojar Xx,,...,x, € G (eAUHCTBEHHU 7O
nepMyTalyja) Taka mrTo
flafx") =
Toram (G,f) e HOTIONHO KOMYTaTUBHA (m + k, m) - Tpyna co elMHUILIA.
Hoka3: TpebOa ga mokaxkeme eKBUBAJIECHTHOCT Ha (iii) U (c).

i

Hexka Baxun (iii). Toram, ako cnenumjanHo usdepeme b =e” ce nobusa

().
O6paTHO, Heka Baxku (c). Heka a e GY u b" e G". Heka [ e
HajMaJIuOT HEHEraTUBEH 1eJ] Opoj TakoB WTO /k>m. Toram

b = f(bre) = f(f(bre)et )= fO bl ) =...= fO(b"e™) =
(c)

— f(l) (blmelk—mem) — f(l) (blmelk—mf(alkxlm )) — f(l+1) (blmelk—malkxlm) —

= f(a; fObe" "5 ) = f(afy").m

Tepaemwe 2.2. Axo k<m u (G, f) e noTnomHo KoMyTaTuBHa (m + k,
m)- TpyIa cO eAMHNUIIA ¢, TOTAIIl EIEMEHTOT e € CMHCTBEH.

Moka3: [la mnpermocraBume jeka k<m u (G,f) e DOTOONHO
KOMYTaTuBHaA (m + k, m) rpyna co equHun e u e’ Toram 3a k<m

SO e, ) = (X1 se,00)
k k k
1

u f(xl’”_k,e,...,e,e‘,...,e‘) = (xl'"_k,e yeren@')

k k k
€ TOYHO 3a NPOU3BOJIHU X,..., X, , . A 0oBa € MOXXHO caMO aKo e = ¢’

3a k=m nMmame:

1 1

(e,...,e) = f(e,...,e,e',...,e") = (€',...,e")
m m m m

o7 Kajie ciueyBae =¢’. W
Axo k>m wu (G,f) e NOTHOIHO KOMyTaTUBHA (m+k, m)-rpyna co

eVHMIIa e, TOTAIl €JIEMEHTOT e MOXKe Jla He € equHCTBeH. Toa Moxe fa ce
BUJIM O] CJIEJHUOT IIpUMEP AajeH Bo [1]:

Mpumep 2.3. [1a ja pa3riiegame ciegHaTa MOTIOJIHO KOMyTaTuBHA (6,2) -
rpyna Ha C\{0,1} nepunupana co :

f(z1,2,,25,24,25,26) = (W, W,) <
{212223242526 = ww,

(I=z)(A=z)(A=z)(1=z,))(1 - z5)(1 = z5) = =41 —w)(1 - w,)
3abenexyBame aeka 3a (i,i,i,i) U (-i,-i,-i,-i) BaxXu (ii) of fecpuHnunMjaTa 3a
MOTIOJIHO KOMyTaTHUBHA (6,2)-TpyIa co eJUHMIIA.
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278 M. Ciupxocka, b. Janesa

3. KOHCTPYKIIMJA HA CIOBOJHM IMTOTITIOJMHO
KOMYTATUBHU (m +k, m)- TPYIIA CO ETMHULIA KOTA m > K
Heka A4 e mageHo mHoxecTBO. Heka Ha cexoj eleMeHT a off 4 My

€ TNPHIPYKEHO MHOXKECTBO €JEMEHTH D ={a“),a(2),...,a(”’)} T.1I0I.

a”#a” zai#zj,D,NA=0 i D,ND,=0 za abeA u a#b.
Heka e € e1eMeHT TaKOB IITO eeEAu(uA D,). CraBame
B, =Aufefu(uD,).
acA

sk
Heka E, =UB""" u mexa R, C E, TakamTo x€ R, aKo u camo

s=1

aKo:

k k
(e)) x=e'u™, xage s20;

(e;) x# a(o)ama(z)...a('")ufk_l, Kage s=>1, kame

a” =aed, a" e D, 3a cexkoj i=1,_m.

Ha enementute o B."” nedunupame nHopma co:
e =0
x| =1 Vxe AU(UD,)

aeAd
||uv|| :||u||+||v|| 3a u,veB,.
Heka B,,E,R, ce koncrpyupanu. CraBame B,,, = B, U (Wm X Ra) u

_ (m+sk) .
E, = Yk>JlB . Heka R,,, Cc F,,, TakamTOo X € R, aKKO:

a a+l

k k
(e) x#eu"™", xage s>0;

(e;) x#a%aVa® . .a™u’", xamge s>1, a® =aed, a“eD

a

3a CeKOj I = I,_m;
(e5) x# (1,y)(2,y)...(m,y)ufk , Kage s>l nm yeR,.

Heka HOpMmaTa e fechmHHpaHa 3a cekoj eneMeHT x € B.”. Toram Ha
BC(;)I nedpuHEpaMe HOpMa Ha CIEAHUOT HAUMH:
Ako xeB,, =8B, U(Wm xRa), TOrall
||x|| € Ae(PMHUPAHO 3a CEKOJ ENEMEHT X € B, ;
||x||=|(i,y) =1+||y|| 3a x=(,y)eN, xR,, mupu mro

yeR,cE,c B, ma ||y|| e e MHUPaHO;
||uv|| :||u||+||v|| 3a u,veB,,.
Crasame B=U B, .

a0
Heka E =uUB"™*H y
5>0

R= gO(Ra O (B™ {1, )2, )...(m, )|y € R, })).

Op KOHCTpYKIIMjaTa HA MHOKECTBaTa € jacHo fieka R € E B™.
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Enementure om R Ke rm HapekyBamMe peayUMpaHd, a OCTaHATHUTE
eneMeHTH ofi £ Ke ru HapeKyBame peyuHouiIHm.

Hedunupame pepykumja ¢ . E — R co MHAyKOMja IO HOpMa WUJIHA
MOJKUHA Ha CIIEAHUOB HAUMH:

©0) o(x)=x, VxeR;

Hexa ply) e nedmmpano 3acexoe y tam [y <[] mmn [y =[]

| y| < |x| Axko x¢R, Toram qo(x) e JedUHUpaHO CO MpBaTa MOXKHA
IpUMEHa Ha €[ieH Of CIEJHUTE YeKOPHU:

(1) (p(ekul'"“k)— (p(ul'"”k), kazie § >0, npu mro Hum”k = Heku]m”k u

‘u m+sk ‘ ek m+sk , ma q)(ul’"”k) IIoCTOU u" e WHAYKTUBHO
feduHpaHo;

(2) qo(aa(l)a(z) .a(’")ul“'k_l):(p(e'"_k“ufk_l), Kage s=>1, mpu mro

ey e 1H<Haa(”a(2) a™u* M ma go(e'”fk”ufk*l) IIOCTOU U € MHIYKTUBHO
nequHpaHo

(3) go((l )2, p)...(m, y)u; ) (yu1 ), Kaje s>0 wu Baxu

Hyufk H(l,y)(2, P)o(m, y)ut||  m ymre ‘yu1 ‘ =m+sk+sk, mna go(yufk)
IIOCTOM ¥ € WHAYKTHBHO Je(pUHUPAHO.

On neduHMIMjaTa HA @ CcJeAyBa JleKa aKo X TH MMa CHTe OOJUIM KOU
MOKaT Jla ce pelynupaar, Torair 3a ¢ ce npuMmeHyBa penocienot (1), (2), (3).
Ho, ce nokaxyBa fieka ¢  HE 3aBHCH O] pelocyefioT Ha npuMenata Ha (1), (2),

(3).

Tepaemwe 3.1 ||(o(xX|£||x|| U yure

(o) =|
Hoka3: Co nHayKIMja M0 HOpMa WK 0JKMHA. M
Toprewe 32 (i) p(o()=p(u);
(i) ploul) = puv).
HMoka3: Co nHAyKIMja 10 HOpMa W JOJKuHA. B
Kopucrejku ja pegykuujata ¢, paeduHupamMe HOTIOIHO KOMYTaTHBHA
(n, m)- onepammja  f :B" - B"™, B= U B, Ha Clle[HAOB HA4HH:

>0

olx!),  axo plx]')e B
(1, go(xl” )) (m, qo(xl" )) , aKO go(xl” ) ¢ B™

Tepaemwe 3.3. (B, /) ¢ NOTHONHO KOMyTaTUBHA (7,/m)-TPyma CO €AUHUIA

TOoraul ujim (D(X) =X nnm ‘Q)(XX < ‘x‘ .

e.
Hoka3: f e goOpo pAeduHMpaHa omepanuja U jacHO f € MOTIOJHO
KOMYyTaTHBHA (7,m)- Olepaluja.
0] Aco1yjaTUBHOCT:
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280 M. Ciauprocka, b.Janesa

Ce nokaskyBa fieka fepununujara Ha f ( f (xl” )x’”k ) HE 3aBUCH O (p(xl” ), TYKY

n+l
n+k

. 1 i k
caMo of (o(xl ), ¥ MOBTOPHO, AeduHHUIMjaTa HA | (xf f (x”" )x”+ ) HE 3aBHUCU

i+l i+n+l1
i+n n+k

o (p(xi+1 ), TYKY Camo Off (p(x1 ), [ITO 3HAYN
SUG iy )= i i Wity ) vie 12,43,
(i) Hexka x|" € B Toram 3a e € B paxu:
e Axo x/"#(,y)...(m,y), Toram:
(p(xl'”ek ) = (p(xl’” ) =x", Ia 3Ha4Yu f(x’”ek ) = (o(x’”ek ) =x".

e Axo x!"=(l,y)..(m,y), xage, jacio ye¢B"™,HO yeR, ma
nMame:
m _k

olxre’ )= o, 3).m, e )= o, )..(m, 1)) = 0(3) = v,
I1a 3Ha4n
fet )= (Lp(x"e"))(m p(x]"e")) = (1,y)..(m,y) = x]".
Bnaun |V x" € B™ ) Baxn f(xl’"ek ) =Xx,", Of Kajie clefu e ¢
equHuIA Bo B.
(iii) Ce TOKaXKyBa WHJTYKTHBHO o o neKa

Vv b=beB" =(UB,)", 3 x=x"eB"™ (emuncTBen g0 MepMyTaHja)
a=0
T.II. f(blkxl’" ) =e".
Hexa bf eBY te b=bf=0a".a""e’ xane jel0Ll.k}
a,na; €A, wm i,i,,..,i; €{0,],..m}, npumro 3a a € A Ke o3HauyBame
(0) @i,) (iy)

Harnacysame fiexka BO M3pas3oT a,’’a,’ Ce MOXHM CIy4auTe: p=¢ u

a

[, #i,; p#qu i,=i; p=q Wi, =i p#qui,#i, Te I,

ce camo o3Haku 3a efien o "crenennre"  {0,l,..m} Ha a, ,..,a ;
Heka
__(0) (ii=1) , (ij+1) (m) _(0) (iy=1)  (iy+1) (m) (0) (i;=1) _(i;+1) (m) m+m(k-j)
y=a, ..a;’ Ca;" ..a;ay..ay’ Cay’ ..ay ..agp..a) Cay C.ae

Ba y Baxu |y|=mj+m+m(k—j)=m+mk, nasmaun y e co goGpa
noskuHa T.e. mocrou ¢()). M3bupame
e {(1, P()-(m o), aKo |p(y)|=m+sk, s>1
- o(»), ako |p(y)|=m
Ce mokaxyBa JieKa M BO jiBara ciydau Baxu  ¢@(bx)=e"
Heka  TBpuewmeTro Baxu 3a cekoj i<« ' M Heka

b=beB,," =(B, u(W,xR,)) " re.

= m+sk . m+sk . m+s,k . m+s,k
Q—(’(m’”ml )"(’(Dp]’”(l)l )(’(zw”(z)l )"(’(zm’“(z)l )
m+s .k

. . m+sqk k—p
(’(q)l > Uiy )"(’(q)pq » Uiy )Vl
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npu UITO, Lyises Ky py s By pyst oo Eym s Bayio s b2y py 5 b2y pstoeess baym > +oos

Lgnsosliqyp, ligip, st bigm €€ TIEPMYyTallH Ha {1,2,...,m} U Qg Figy. 32

Jj#z m3acekoj h=1l,q,a p+p,+.p,=p, kKage l1<p<k, 0<p,<p
3a hzmn ymre v,e€B, 3a i=Lk—-p.
IIpBo, na 3aGenexkume aeka ox  m >k, ciaepyBa 31 >1 1. m=lk+r

Kaje re{0,L,....k—1}. Toram MOXKeEME na 3amnuireMe
m+s,k=Ilk+r+s,k=(0+s,)k+r 3a h=1,q. On  wHAyKTHBHATA
IpEeTIOoCTaBKa ClelyBa CEKOj €JIEMEHT Off Bl.(k) 3a 0<i< o, nma uHBEp3eH
eNeMeHT, Ta  Of KOHCTpyKumjata Ha B, =B, U(IN,xR,) u Ha

R,CcE,=UB""" e jacno neka Uy € B, 3a 1<i<m+s,k  xage

521

. zk+k (k)
I1<h<g m v,eB, 3a 1<i<k-p. Toram 3a Ugy o EBas

(s )htr kr Bék)

ZZO, Z+Sh—1 Kaje hzlaq;3a u(l+sh)k+1e

Kage h=1,q m 3a

k-p p (k) . , zk+k !
v, et e Ba TIOCTOJaT HHBEP3HU EJIEMEHTH, KOU K€ I'M O3HaUMMe ()
Zi

—_— . _\1 — _ -1
s z=0, [+5, -1, ({e” ) xape h=lg u  (v7e")

COOJJBE€THO, TaKBH IIITO:

zk+k zh+k Y1 _om T o
¢ (u(h)szrl Xu(h)zkﬂ ) )_ e , 33 z= Oa Z+Sh -1 Kane h= . q,
(I+s;))k+r _k— (I+s)k+r _k—r Y71 . o
(D((u(l‘*'s:)k‘*'l e’ u(l+S:)k+1 e ) )_ e” 3a h= , q u
_ _ —1
@((Vlk Pe” lek pe”) ): e .
Hexka

_ ( m+sk ) ( m+sk ) ( m+s,k ) ( m+s.k X k >_1
Y =Nayp 10 Uy, <\m» Yy, “g)p,+10 Uigy “Vgm> Ug), “ay ) -
Y Tl( (t+s)k+r ker T‘ ( k)’l ( I+, )k )Ll( (+s)k+r ke )Ll( k=p p)—l ¢
"'(u(l)(m1 —1)k+1 u(l)(1+s1)k+1 ¢ Mgy ) o u(q)(1+sq—1)k+1 u(‘l)(l+sq)k+1 ¢ i€ ¢

IpH LITO U300pOT HA ¢ IO IPAaBUME Of] YCIOBOT | y| =m (modk).
Bupnejku Baxu
|y| = ((l+ 2)q + (s, +S2...+Sq))m +m—-p+t
n3bupame z‘:Ak+p—((l+2)q+(s1 +s2...+sq))m Kame A e

HajMaJauoT npupopeH 6poj takoBmro (=20 wu t>(k—r)g+p.
Cera usbupame

o [Co)mp) ako o] =m+sk, 521

: P(»), ako |p(y)|=m
Ce nokaskyBa fleKa W BO [iBaTa ciyuan Baxku  @(bx)=e"

Bnaun V b € BY, I x=x"eB"  (enmHcTBeH 10 MEepMyTanmja)

T.IIL. f(blkxl'” ) =e".
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282 M. Ciuupkocxa, b. Janesa

On (i), (ii) m (iii) cnepysa (B, f ) € MOTHOJHO KOMyTaTUBHA (n,/m) Tpyna

co efuHNLA e. W

Tepaemwe 3.4. KoHcTpyrpaHaTa NOTIIOJHO KOMYTaTUBHA (n, m) - Tpyna
co equHuNa (B,f) e cnoOofHa.

oka3:  Heka (H ,[ ]) € MPOM3BOJIHA MOTIOJHO KOMYTaTHUBHA (n, m)

TpyIa co eANHNIA € .

H e Hempa3HO MHOKECTBO, Ta cropef] akcuoMara Ha llepmerno, mocron
nofpeayBame Ha H, TaKBO IITO BO OJHOC Ha Toa MofpeayBame H e A00po
NOApPENeHO, Off Kajie TaK clein H e MOTHOIHO MOAPEACHO.

Heka £:4—> H e npousBONHO NpeciuKyBame. VHAYKTHBHO 1O o
neguHupaMe npecnukyBawe 7:B=U B, — H co:

az0

3a xeB,:
n(a)=~¢&(a) 3a acAd.
ne)=e' Kajie ¢ e eMHUIaTa BO (H,[ ])
(H ,[ ]) € TIOTTIONTHO KOMYTATHBHA (1, n) TPYNa O €ANHANA e , 1A 3HAYN
3a cekoj eneMeHT o H ®  na u 3a a'e”™’, mocron EIMHCTBEH eJIeMeHT (10
nepmyrammja) x' € H™ [a'e'k_1 xlm]= e".
Heka 3a cexoj 77(a)e H, xane ae A, Toj enement x' e H™ ro
O3HAYNMe co 1(a)"n(a)?..n(a)™, Taka IITO BaXKH

n(a)" <n(a)® <...<n(a)"™ Bo oxHOC HA TIOAPEAyBakETO Ha H. 3HAYH BaXKn
[77(a)e""1 n(a)"n(a)?..n(a)™ ] =¢" . Cera craBame:

n(a?) =n(a)"” 3a cekoj ieN,, kage 717(a)” rmsagosonysa
TOPHUTE CBOjCTBA.

Heka 7 e pedunupano 3a cekoj i, l1<i<a wu Heka
x=(z’,u1’"”")e B,,. Toram wu,eB, 3a 1<j<m+sk, ma 7(u;) e
MHAYKTUBHO AedunupaHo. [lepunupame:

. m+sk
n(6,uw"™") = ()., )], Taka mTo

[n(u)..n(u,, )] < @), )] < < [n@)..n(w,, )], BO omoc mHa
nofipeyBameTo Ha H.

Ce mokaxyBa, HHIYKTUBHO IO HOpMa, JleKa BaXu: ako f (xl"”k): b,
TOram [7(x,)..n(x,. )] =nb,).nb,), Te neka Baka neduHEPaHOTO
IPECKUKYBamkbe 7] € XOMOMOp(gH3aM Off MOTMOIHO KOMyTaTHUBHATA (m+k, m)
rpymna co efiuHMIa (B, f ) BO MOTIIOJIHO KOMYTaTHBHA (m+k, m) Tpyna co efuHuIa
(H ,[ ]) U 77 e npoimmpyBamke Ha &. 3HauM (B, f ) e cnobopHa (m+k,m) rpyna co
enuHuIa co 6aza A.H

bn  Hamomenane  feka  mpecnMKyBawkeTo n:B=UB, > H

a=0

nepMHUPAHO TMOTOpe, HE € EAMHCTBEHO CO OapaHuTe CBOjcTBA. IMEeHO, 77 MOXKe
na ce neduHUpa Ha OUIIO KOj Off CIEIHATE HAUNHU:
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n(a?”) =n(a) " 3a ielV, Kaje O, € Owio Koja
nepmyTamumja Ha {1,2,...,m},a Baxu 77(a)"” <n(a)? <...<n(a)™ Bo ogHOC Ha
NOApeyBambeTO HA H, 1 BaXu [n(a)e'kfl (@)Y n(a)?..n(a)™ ] =e"

W yIITE:
n(,u"") =nw)..n,,)l,, 32 i€l,, kage o, e O6UIO Koja
nepMmyTanuja Ha {1,2,...,m} u

[n(ul)"'n(unwsk)] 1S [77(“1 )"'n(uersk )] 2S .S [n(ul)n(um+\k)] m BO OJHOC Ha
nofipeyBawkeTo Ha H.

4. KOHCTPYKIIMJA HA CIOBOJHU ITOTINOJIHO
KOMYTATUBHHU (m +k, m)-T'PYIIN CO ETMHUIA KOTA k>m

Bo o0BOj pen e pajgeHa KOHCTPYKIMja Ha MOTIOJHO KOMYTaTUBHA
BEKTOPCKO BPEHOCHA Tpyla CO eAHa EAMHUI]A TeHepupaHa O MHOXECTBO A
Kora k>m. Kako mTo e KaxkaHo BO 2., efWHHUIAaTa BO OBOj CIIy4aj MOXKe Jla HE €
€INHCTBEHA.

KoHnctpykijaTa 1 Bo 0BOj ciydaj € UCTa KakKO BO MPETXOIHUOT Cy4aj.
Heka A4 e magmeno mHOXecTBO. Ha MCT HauMH Kako MPETXOHO ce neuHupaaT

mHOXectBata D, , exementor e AU(U D, ), B,, E,, R,. TloBropHO Ha
acA

enementute o B."” mecdunmpame Hopma co:

||e||=0 ||x||=1 VxeAu(uD,)
acA
ol =+ ] 2a wve s,
Hexa B,,E,,R, ce koHcTpyupanu. MuoxecrBata B, ,E, . ,R, ., ce

KOHCTPYHpaHH KaKO BO NPETXOJHUOT ciydyaj M € feduHUpaHa HOpMa Ha
€JIEMEHTUTE O] B£¢+)1

CraBame B=U B,. Hexka E = UB(’””’”

a0

R=U (R, OB\ {1.9)2.)m )y < R, )

a>0

Op KOHCTpyKIMjaTa HAa MHOXKECTBATa € JacHo ieka R < £ < B,

Enementure omf R Ke rm HapeKyBaMe peynmHpaHH, a OCTaHATUTE
eJeMeHTH ofi £ Ke ru HapeKyBaMe pexyuuonIHY.

Hedunupame pegykumja @ - E— R co MHAyKIHja O HOpMa WIH
NIOJI>KAHA Ha CIIeTHUOB HAUWH:

(0) qo(x): x, VxeR,;

Heka go(y) e neduHUpaHO 3a ceKoe Y T.IIL ||y|| <||x|| i

= » bi<pd. Axo  xeR, oram glx) e necmmparo co npsara

MO2KHa DpUMECHA Ha €1€H Of1 CJICTHUTE YCKOPU:

m+sk

| e u

H k, m+sk

(1) (p(ekul"”‘k) go(uf””k), kaje s >0, mpu mro ‘u

m+sk

"k ma (1)(u1 )HOCTOI/II/I € MHAYKTUBHO Je(PUHUPAHO;

m+sk

‘M ‘6 U,

2220



284 M. Cauprocka, b.Janesa

(2) (o(aa“)a(z) (’")ufk_l):(p(em“ufk_l), kKage Ss=>1, mpu wmro
|| e 1||<||aa(l)a(2)...a("’)ul“k_1 , Ta go(e'"”ufk*l) IOCTOM ¥ € MHJYKTHBHO
nequI/IpaHo

(3) ((1 »)(2,p).. (m P )— (yu1 ), Kaje s>20 wu Baxnm
||yufk U yuiTe |yu1 |=m+s1k+sk, na qo(yufk)
MOCTOU U € UHAYKTUBHO Je(UHUPAHO.

Kako mTo ce rimepma, peduHMIMjaTa HA @ ce pas3iukyBa Bo (2) o
cooJiBeTHaTa Jie(pUHUIIUja HA ¢ BO CIIy4ajoT m > k.

On neduHunMjaTa HA @ clleyBa ieKa ako X TM UMa CUTE OOJUIU KON
MOXKAaT fla ce pefylypaar, Toraml 3a ¢ ce npuMmenysa pegocienor (1), (2), (3).
Ho, ce mokaxyBa fieka ¢ He 3aBUCH Off pefociefoT Ha npuMeHara Ha (1), (2),

3).

3a @ Baxat UCTUTE TBPJIEHa KaKo BO 3.
Tepaeme 4.1. ||(p(x)” < ||x|| I yuTe
aKko ||(p(x)| = ||x||, TOraml uin (p(x) =X U |(0(x)| < |x| N |

Tepreme 4.2. (i) plp(u)=0u): (i) ple))=p(uv).m

Kopucrejku ja pepykuyjata ¢, Ha B = Uo B, nedunupame (n, m) onepa-
1yja f Ha CJIeHUOB HAYMH: .
) o(x'),  ako ¢(x')e B™
S (xl ):

(Lolx))) .. (m.plx))) a0 olat)e B
Tepoeme 4.3. (B, f ) € MOTIOJIHO KOMYTaTUBHA (1,m) TPyIa co euHUIA e
Tepaemwe 4.4. KoHcrpynupaHaTa NOTHOJIHO KOMyTaTUBHA (n, m) - rpyna

co equHuIa (B,f) e co6onHa. A
Jloka30oT Ha TOCIHEAHHUTE [BE TBpJCHA € CINYeH CO COOJBETHHUTE
TBpJieHa JajieHu BO 3. T.e. BO CIy4ajoT m > k.
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