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CJIG,QB&H.I&T& TeopeMa IIOKa3Ba, CbOTBETCTBUE MEXKJ/Ty 3aTBOPEHUTE TEPMOBE U TEXHUTE CTOWHOCTHU B CTPpYKTYypaTa.

Tebpaeune 3.1. Heka 2 e crpykrypa 3a £ u Heka b e 3arBopen Tepm Ha Lg, karo 2A(b) = 5. Heka a e tepm Ha
Lo ¢ TPOMEHJINBY U3MEXKy X, a A e dopmysa Ha L ¢ TPOMEHIMBE U3MeXK 1y X. Torasa

A(ax[b]) = A(ax[is]);
A(Ax[b]) = A(Ax[is])-

Joxaszameacmeo. Ille nokazkeM bpBOTO TEbPAECHUE ¢ MHYKIUS IO OCTPOCHUETO Ha a. AKO a He ChbIIbprKa X, TBbPICHH-
ero e oueuzmno. Heka cera a cbabpka x. AKO a = X, T0 ax[b] = b, ax[ig] # TBbpHeHEETO CllegBa JUPEKTHO OT YCIOBUETO
na tBbpaennero. Heka, makpas, a = fa; ...a, 3a nsakoii n-mecren dynknnonasex cumsoi f u repmose ay, ..., a, Ha
Ly ¢ IpoMeHInBI U3MeXK Ly X. Torasa npeasu gepuHUIUATA HA CTORHOCT HA TEPM W WHJIYKIIMOHHOTO IPEIIOIOKEHUE
nMamMe

A(ax[b]) = fa(A(ar[b]), ..., A(an,[b]))
fa (A(ar, [ig]), -, Alan, [is])) = Alax[is])-

BropoTto TBBpaeHue 1e JoKaXKeM ¢ WHAYKIHS 1o mocTpoerneTo Ha A. Heka mbpBo A e a = ¢ 3a HIKOW TEpMOBE a 1
c Ha Lo ¢ MPOMEHJIUBY M3MEXKy X. ToraBa mpeiBul TBbPIEHUETO 38 TEPMOBE UMAME

AAx[b]) =T <« A(ax[b]) =A(ck[b]))
—  Ulaxlis]) = Alexlis])) — AAx[is]) =T

Heka cera A e paj ...a, 3a HIKOU N-MeCTEH HEJIOTUIECKH TIPEIUKATEH CUMBOJI P U TEPMOBE a1, ..., &, Ha Ly C IPOMEH-
JINBH U3MezK 1y X. ToraBa NpeJiBU TBBbP/IEHUETO 338 TEPMOBE U JAeDUHUIUATA HA CTOMHOCT Ha GopMyJia nMamMe

AAx[b]) =T <= (Aay,[b]),...,A(an,[b])) € Pa
= (Aaw[ig)),- - Man,[ig]) € pa = A(Ax[ig]) =T.

Ako A = —B, 10 B e dopmysia cbc CBODOIHU IPOMEHJIMBH M3MEXKJy X U IPEJBUJ UHIAYKIMOHHOTO IIPEJIIOJIOKEHNE
nMamMe

—  ABJig) =F — AAL[is]) =T.

Axo A = BvC, 1o B u C ca dpopmyiin cbc CBOOOIHHN IPOMEHIUBY U3MEXK LY X U IIPEIBU WHIYKIIMOHHOTO IIPEJIIOJIOYKEHIE
nMamMe

= Ql(Cx[ig]) =F Q[(Ax[ig]) =TF.
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Haxkpasi, Heka A = JyB. Torasa B e ¢popMmysia cbc cBOOOIHY TPOMEHIUBU U3MEXKY X, Y. AKO X =y, TO Torasa
Ab] = A = AJij]
U TBBPJEHUETO € OYEBUIHO. AKO X # y, TO TOraBa

A(Ax[b]) =T < ABy|ialx[P]) =T 3a nsxoe « € ||
[

3.2 HW3zomopdHU CTPpyKTYypuUu

Heka A u B ca crpykrypu 3a e3uka L. Ille kazBame, ue %A u B ca usomoppru u me numem A = B, aKO CbIIECTBYBA
Gueknns ¢ : [A| — |B|, Takasa 1e
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(i) o(fu(aq,...,an)) =fp(elar),...,p(a,)) 3a Bcekn n-mecren dyHKInoHaNeH cuMBoa f Ha £ U oy, ...,y € |2A];
(i) (a1y...,an) € pa <= (p(a1),...,0(n)) € P 32 BCEKU N-MeCTE€H HEJOrMIecKH npejaukareH cumpou f na L n
a1, ..,0p € |2

Buekmusra ¢ napudame mzomopduszbMm Ha A Bbpxy B. C nupekTHA IPOBEPKa Ce yCTaHOBsBa, e idg e m3oMpdu3bM Ha
2 Bupxy A, ako ¢ e nsoMopbusbM Ha A BLPXY B, To ! e mzoMopduzbM Ha B BLPXY 2, U aKO @ € N30MOPMOUILM Ha
A Bbpxy B, a ¥ e uzomopdusbM Ha B Bbpxy &, TO 1 0 e uzomopdpuszbM Ha 2 Bbpxy €. B wacTtHOCT

A =~

Ax>2PB— B>
A=2PBuBxC=—Ax=C.

Teopema 3.2. Heka 2 u B ca crpykrypn 3a e3uka L u HeKa ¢ e nzomopdusbM Ha A Bbpxy B. Heka a e Trepm Ha

L ¢ TPOMEHJIMBYU U3MEXKy X1,..., X, 1 A e dpopmysna Ha L ¢bC CBODOIHN TPOMEHJINBY U3MEXKY X1,..., Xp,. lorasa
3a BCeKN m300p Ha a1, ...,a, € |2A| e B cuia
‘P(Q[(ammxn [ian ceey iozn])) = B(ax,..x, [itp(al)V cee viw(an)])
Q’[(AXL--XW, [iala ) iom]) = %(A‘xlnvxn [itp(al)v BRE) itp(a")])

Zloxaszameacmeo. BuBexxaame ciegaute o3uadenusd. e numrem

e a[a] Bmecto ax, . x,[ia;;- -+ la,];

e a[p(a)] BMECTO ax, .. x, [ip(ar)s - - -5 lp(an)]i
e Ala] Bmecto Ay, x, [lags---sia,];

o Afp(a)] Bmecro Ay, x, [ipiar)s -+ s ipian)l-

Hle JOKazKeM II'bpPBOTO TBbPJICHNE C UHAYKINA 110 IIOCTPOCHUETO Ha a. Axo a= Xk, TO TOraBa

p(A(afal)) = ¢lor)

= B(alp(a)]).
Heka cera a = fa; . .. a,, 3a HaKOIl m-MecTeH QyHKIMOHAJIeH cuMBoJI f 1 TepmoBe ay,. . ., a, Ha L ¢ IPOMEHJIMBU U3MEXK LY
X1,..., Xp. ToraBa mpeaBuj MHIYKIIMOHHOTO IIPEJIIIOJIOKEHIE
e(Uafa])) = ofa@(aifal), ..., Aan[a]))

= fo(p(Aar[a])), ..., e(Aan[a])))

= fa(Blale(a)]),. .., Blam[e(a)]))

= B(a[p(a)]).

Broporo TBBLpaeHme mie mokaxkeM ¢ MHAYKIHs mo mocrpoenmero Ha A. Heka mbpBoA e a = b, kbaero a m b ca

TepMoBe Ha L C IPOMEHJINBUA U3MEXKJY Xi,..., Xp. LoraBa IpeBUJI CBOMCTBOTO HA (¢ 1O OTHOIIEHWE HA IPEINKATHUTE

CUMBOJIX U TBBPJIECHNUETO 3a TEPMOBE UMaMe
AA[@]) =T < Aa[a]) =ADb[a))

=

<

B(
— B(Alp(a)]) =T.

Heka cera A = pa;...a, 3a HAKOU M-MeCTeH HeJIOTUYECKHN IIpeauKaTeHs CMMBOJI P W TepMoBe ap,..., A, Ha Lc
OTPOMEHJ/IUBU U3MEXKIY X1,..., Xp. Torasa nIpeaBuJ THEKTUBHOCTTa Ha ¢ W TBBPACHUETO 3a TEPMOBE MMaMe

AA) =T = a[a)]),...,Man[a])) € pa

o~ o~ o~

= (p@[E)). .. p(Aan[5))) < ps
= (Bla[p(@)]),. ... Blam[r(@)]) € pn
— BA[p(a)])=T
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Heka A = —B 3a uskos ¢opmysia B #Ha £ ¢bc CBOOOIHU IPOMEHIUBYA U3MEXKIY X1,. .., X,. lorasa
QI(A[@]) =T < Ql(B[a]) =T
= BBlp(o)])=F
— BAL@)=T

3a A = B v C pascwxkiaaBame anajgornduo. Heka makpas A = IxB 3a msakos dopmyna B ma L cbe cBobogHI
[IPOMEHJIUBU U3MEXKY X1,..., X, U X. Heka mbpBo X € pasjindHa OT Xi,. .., X,. loraBa

Ala] =3xB[a] u Ale(a)] = IxB[e(a)].

Hexka nmbpso A(A[a]) = T. Torasa A(B[a]x[is]) = T 3a wakoe § € [2|. OTTyk 1 MHAYKIUOHHOTO IPEAIIOIOKEHUE CIIE]I-

Ba, e %(B[M]x[iw(ﬁ)]) = T u znauu B(A[p(a)]) = T. O6parno, neka B(A[p(a)]) = T. Torasa %(B[m]x[iw(v)]) =
T 3a usxoe v € |B|. Tnit karo ¢ e ciopexius, T0 v = @(f) 3a HAKoe [ € ||, OTKBAETO CHIVIACHO HHJYKIMOHHOTO
npesosoxkenue noxydasame A(Bla]x[ig]) = T u snaun A(A[a]) = T.

B cayuaii, e X cbBIAAA C, Ja PEUEM, X;, TO MaXaMe X; OT CIHHUCLKA Xi,..., Xp, MAXaMe (; OT CIHHUCLKA (1,..., Qy H
paschbKIaBaMe aHAJOTUIHO HA TPEHUsT CIIyIai.

O

3.3 Moxaemu. Teopema 3a BaJuIHOCT

Heka 2 e crpykrypa 3a e3uka L u Heka A e dopmyna Ha L ¢bC CBOOOIHN TTPOMEHJIUBE U3MEXKLY X1,. .., X5. IKOHKpeTH-
sanus Ha A B 2l me Hapudame Beska dhopmysta A’ ma Lo oT Buga

Al = Ax, . xollars o dan s
KBJETO O, ..., ap € |A]. Ille kazBame, ye dopmynara A Ha L e sapha (8asudna) B 2 1 1rie mumem
A=A,

axo A(A’) = T 3a Beska xoukperusanus A’ na A B 2.

JIema 3.3. Heka F e dpopmasna cucrema u 2 e crpykrypa 3a L(F). Torasa Besika jiormdecka akcuoMa Ha JF € BsIPHA
B 2.

Loxazameacmso. Heka mbpBo pasriename enna coxkauTenna akcmoma —A v A. Torasa Bcska Helina KOHKDPETH3AIUs
B A mma suna —A’ v A’, kbrero A’ e xoukpernsanusa Ha A B 2. Ho wm A(A’) = T, wm A(—A’) = T, u snaun
A(—A’ v A’) = T. Cnenosarenno

AL —A v A.

Heka cera pasriegame akcuoMa 3a cyberurynusTa Ax[a] — IxA. Beska neifna konkperusarus uMa suga A/ [a'] — IxA’,
Kbaero A’ ce momydasa or A, 3aMeCTBaiKM BCHYKH CBOOJIHYM TPOMEHJIBY, PA3INTIHH OT X, C IMEHA Ha eJeMeHTH Ha ||,
a &’ e 3arBopen tepm Ha L(F)g. Ako croitnocrra Ha Al [a’] B A e F, To nanara koukpernsanus npuema croiinoct T. 3a
ToBa HeKa npeamnosokuM, de A(A’ [a’]) = T. Heka 20(a’) = «. Torasa A(A.[i,]) = T, otkbaero A(IxA’) = T u 3naun
A(Al[a'] —» IxA’) = T. Crenosarenno

2l = Ag[a] — 3IxA.

Besika KoHKpeTnzamus Ha akcuoMaTra T = T UMa BUIA 1, = in, KOATO OYEBHIHO ITpHeMa CTOMHOCT T M CJIeI0BATETHO

A=z ==
Hexka cera Ja pa3rjiegaMe akCuoMara
T1=Y1—> = Tm =Ym = 1. .2 =fy1 ... Ym.
Besika meitna KoHKpeTu3anus nMa BHIA
fo, =g, = —ia, =ig, — fia,...ia, = fig, ...ig,
19 = A e exBuBanentHO Ha 2A(Ap) = T, kbaero A e yHuBepcaiHo 3aTBapsne Ha A. B wactmoct, ako A e 3aTBOopena, To 2 = A e

exBuBajenTHo Ha A(A) = T.
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Axo 3a makoe 1 < k < m umame oy, # B, 10 A(iy, =ig,) = F u torasa nanara KoHkperusanus npuema croiinoct T. 3a
TOBa HEKa MPEJIIIOJIOKNM, 9e a = [ 3a 1 < k < m. Torasa

A€ g, .. da,) = fular,...,am) = (61, ..., Bm) = UA(fig, .. .1g,).
Orryk A(fiy, .. .1a, = fig, ...ig,) = T u 3uaun uanara KoHKperusanus npuema croiinoct T. CiienoBaresso
A=y —> > 2Zm=Yn > fr1...2m =fy1 ... Ym.
Amnajiorundso ce 10Ka3Ba, e
A=z =y1 > > Ty = Ym = PT1... Ty — PY1 - - - Y-

3a BCEKHU HEJIOTUYIECKHN M-MeCTEH IIpEJIUKAaTEeH CUMBOJI P Ha F.
I‘I&Kpaﬂ7 Ja pa3rjeamMe akCuomMarta

Ty =Y 2> T2 =Y2 > T1 =T2 2> Y1 = Y2.

Begxka meitna KOHKpeTH3aIns UMa BHUIA

loy =18y ™ lay =18, ™ loy = lay 1, = 18,

Ako a1 # B1, wim as # f[o, WU 1 F g, TO MOHE €IHA OT MPEINOCTAaBKUTE Npuema croinocT F u 3uadm msiara
KOHKpeTu3arus npuema croitnoct T. Ako oy = [, ag = P 1 a3 = g, TO 1 = [f2, OTKBJETO 3aKJIOUYECHHETO HA
KOHKpeTu3arusaTa npuema croitaoct T u ciieoBaTesHo 1sarta KOHKperusarust npuema croitnoct T. CiemoBareHo

Quzzl=y1HI2=y2HI1=I2Hy1=y2~

Hedbunnnusa 3.4. Heka F e dbopmanua cucrema. Ile kaszsame, ue crpykrypara A 3a L(F) e modea Ha F u 1me
MTUIIIEM

A= F,

ako B 2 e BAPDHa BCdAdKa HEJIOT'NYeCKa aKCHOMa Ha F.

Teopema 3.5 (Basmanocr). Heka 2 |= F. Torasa 3a Besika dbopmyna A Ha F, ako Fx A, 1o 2A = A.

Jloxazameacmso. 1lle u3BbpinmM 10Ka3aTEJICTBOTO C WHIAYKIUS IO U3BOJA Ha Teopemure Ha J. AKO TeopeMara € JIOTHU-
JecKa aKCHOMa, TO Tsl € BsIpHA B 2 CbIVIaCHO JieMaTa. AKO TeopeMaTa € HeJIOTMIecKa aKCHOMa, TO T € BIpHA B 2 CbIJIACHO
neduanmusaTa Ha Mogen. Heka cera ja 3abesrexknM, 1e Besska KOHKpeTnsanmus Ha dhopmyaa —A B 2 numa Buga —A’, Kbaero
A’ e xonkperuzaius Ha A B 2, a Bcaka KoHkperusaiust Ha A v B uma suga A’ v B, kbiero A’ u B’ ca konkperuszaiuu
cpvoretHo HA A u B B 2. OTTYK CiieBa, 1e ako TeopeMara e MoJlydeHa Bb3 ocHoBa Ha npasuiara (IIP), (TIC), (ITA) nm
(TIO), To MOXKeM 5@ JJOKarXKeM, de TeopeMara e BAPHA B 2, aHAJOTHYHO Ha JIOKA3aTeJICTBOTO HA TeOpeMaTa 3a BAJIUHOCT
HA CbHXKJIUTETHOTO CMSITAHE.

Hexka cera Teopemara ce nosyuasa upe3 (I13). Torasa ta uma Buga IxA — B, kbiaero A — B e reopema u x He
y4acTBa cBobomHO B A. Beska konkpermsamua Ha 1XA — B mma Buma 3xA’ — B’ kbaero B’ e konkpermsanusa na B, a
A’ ce nonmyuapa or A 3aMecTBaiiku cBOOOJIHUTE IIPOMEHJIMBY, PA3IMYHU OT X, CLOTBETHO C UMeHaTa Ha eJleMeHTuTe Ha 2,
€ KOHUTO Cca 3aMecTeHn cBobojiHuTe ipoMmersner Ha B. Ako 2(IxA’) = F, ro croiinocrra Ha 3IxA’ — B’ e T. 3a ToBa Heka
A(IxA’) = T. Torasa A(A' [in]) = T 3a nsaxoe « € |2A|. da 3abenexnm, ge A’ [i,] — B’ e koukperusaiusi Ha A — B
(zamoTo x He yuacrsa cBobonHO B B). Torasa, 1bit kKato A = A — B, 1o A(A/ [in] —» B’) =T, orgbaero A(B’) =T n
3HAYU

A@FxA’ > B)=T.

CileoBaTesiHo
2 = IxA - B.
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CaencrBue 3.6. Axo enna dopmaiina cucrema F uMa KOHKPETeH KpaeH MOJIes, To F e HelpoTuBopevdnsa. B obmns
ciaydait, ako F uma Mojien u ZF' e HempoTuBopednBa, TO F € HEIPOTHBOPEYHBA.

Jokasameacmeo. Heka 2 = F. Umame 2 f= 2 # x. OTTyK 1 TeopemaTa 3a BAINIHOCT £ F T # T U ceomoBaTesHo F e
HEIPOTUBOPEYNBA.

O
Heka £ < £’ n neka A’ e crpykrypa 3a L'. Ille kazBame, ge 2 e obednasane Ha A’ 10 esuka L, ako A n A’ umar exun

W CHINU HOCHTE] W MHTEPIPETHPAT CUMBOJIUTE Ha L O €IUMH W ChIM HAa49WH. SICHO €, 1e Besaka 3arBopeHa ¢opmyna A’
Ha Lg e dopmyna u ua Ly (3amoro L < L' u |A] = |A']) n

AA") =A'(A).
CrenoBaresiHo 3a Besika popmysa A Ha L e B cuiia

A=A = A E=A.



