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IIpakTnyeckoe 3ansitue 1. MHOKECTBA

|. TEOPUS: OcHOBHBIC TOHATHS, CIOCOOBI 3aJaHUs, ONEpAlMM HaJ MHOXKECTBAMH,
TEOPETUKO-MHOXKECTBEHHBIE ~TOXKJECTBA, IMPEJACTABICHHE MHOXECTBA B BHUJIE CYMMBI
KOHCTHUTYEHT, MPSIMOE ITPOU3BEICHUE MHOMXKECTB.

1. 3BAZTAUM

1. Jloxa3atsb:
1) ANBc Ac AUB;
2) ANBcB< AUB;

3) AABc A.

2. Kakue u3 ykazaHHbIX cBOICTB BepHbI? [IprBecTu 000CHOBaHUE:
1) AcAUBNA); 2) Ac(ANB)UB;
3) AUBcB; 4) B< (ANB)U(ANBY);
5) Ac ANBUANB; 6) (ANB)U(BNC) < AUC;
7) AU(ANB)c B; 8) (ANB)UB<BUA.

3. JlokazaTh TOX/IeCTBa:
1) ANBUC)=(ANB)U(ANC);
2) AU(BNC)=(AUB)N(AUC);
3) (ANB)U(CND)=(AUC)N(BUC)N(AUD)N(BUD).
4) ANB=AUB;
5) A\(BUC)=(4\B)N(4\C);
6) A\(A\B)=ANB;
7) A\B=A\(ANB);
8) AN(B\C)=(ANB)\(ANC)=(ANB)\C.
9) (A\B)\C=(A\C)\(B\C);
10) A\(B\C)=(A\B)U(ANC);
11) AUB=A®BUANB;
12) A\B=A®(ANB).
4. Jlokasarh:
1) AUBcC«< AcCABCcC;
2) AcBNC< AcBAACC;
3) ANBcC < AcBUC;
4) AcBUC < ANBcC;
5 (ANB)UC=ANBUC) =CcA;
6) AcBoBCA;
7) (A®B)N(A®C)c A®(BNC).
5. YpocTuTs:
1) A-B-C+A-B+B-C+A-C;
2) (A+B+C)-(B+C)-(B+C)-(A+B).
6. Kakoe u3 orHomenuit (X Y, X DY X =Y, HUKakoe M3 NPEIbIIYIIHX) HUMEET

MECTO JUISTI MHOXKeCTB X U Y &



1) X =AUB\C, Y =(A\C)U(B\C);
2) X =A\(BUC), Y =(A\B)U(A\C);
3) X =(A\B)\C, Y = A\(B\C);
4) X =A\(BNC), Y =(A\B)N(A\C);
5) X =(AUB)\C, Y =(A\C)N(B\C);
6) X =AU(BNC), Y =(AUB)N(AUC);
7) X =(A\B)U(B\C)U(C\A), Y =(AUBUC)\(ANBNC);
8) X =A\(BUC), Y =(A\B)N(A\C);
9) X =A\(BNC), Y =(A\B)U(A\C);
10) X =(A\B)U(B\C)U(C\A), Y =(B\A)U(C\B)U(A\C);
11) X =(A\B)NC, Y =(A\C)UB;
12) X =A®B, Y =(ANB)U(ANB);
13) X =(A®B)NC, Y =(A®C)N(BDC);
14) X =ANBNC, Y =ANBNC;
15) X =(AxB)N(CxD), Y =(AUC)x(BUD);
16) X =(AxB)N(CxD), Y =(ANC)x(BND).
7. Pemuth cucTeMbl COOTHOILIEHUI OTHOCUTEILHO MHOKECTBA X M YKa3aThb YCIOBHUS UX
COBMCCTHOCTH:

A\ X =B, A\ X =B,

1) IX\A=C, 2) {AUX =C,

Bc A ANC=; BcAcC;
BAC=C\X, C\ A= XAB,

3) IXUA=C, 4) IXNA=BNC,
AcBcC; AUBcC;
XU(B\A)=C, C\ X =AN(X\B),

5) 1C\X = ANB, 6) | AUX =B,
AUBcC; AUBcC.

8. Pemmth cucTembl ypaBHeHPIfI OTHOCHTEILHO MHOXecTBa X U YKa3aThb YCJIOBUA
COBMCCTHOCTHU CUCTEMBI HJIM JOKa3aTh €€ HCCOBMCCTHOCTb:

1) AUX =BNX, 2) [A\X = X\B,
ANX =CUX; X\A=C\X;
_ AUX =B\X,
9 (0% 9 {X18-CUX,
’ A\C=X\A
X\C=A\B, B\X =X \C,
5) 4A\C =XNC, 6) <X\B=A\X,
(B\X)\ A= A\C; CNX =X\B.
9. Hpe,[[CTaBI/ITB MHOXECTBO B BUAC CYMMbI KOHCTHTYCHT:
1) A®(BNC); 2) (A\B)\C;
3) (BUC)NANBN(AUC): 4) A®(B@C).

10. [Toka3aTs:
1) Ax(BUC)=(AxB)U(AxC);
2) (AUB)x(CUD) =(AxC)U(BxC)U(AxD)U(BxD);
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3) (A\B)xC =(AxC)\(BxC);
4) Ax(B\C) = (AxB)\(AxC);
5) (AxB)U(CxD) < (AUC)x(BUD).

Il. METOAUYECKUE YKA3AHUA, OTBETHI U PEHHIEHU A

1. Jlokaxem 2).
W3 onpeienieHus MOAMHOKECTBA UMEEM:
ecsii Ac B, 10 VX:XxXeA=>XxeB;
ectu BCC,10 VX:xeB=xeC.
Torga VX:Xe A=>xeC,1.e. AcC.

2. Jokaxewm 1).
Hcnons3yeM MpUHIUIT pAaBHOOOBEMHOCTH, COIIACHO KOTOPOMY, €CJIH J[Ba
MHOYKECTBA COCTOAT U3 OJJHUX M TEX K€ DJIEMEHTOB, TO OHU PABHBI.
Iycts xe AN(BUC). Torna xe A u xeBUC. Eciu xe B, 1o xe AB (T. k.

xe A), a 3naunt, Xe(ANB)U(ANC). Ecmm xeC, o xe A(IC (1. k. X€ A), a 3HauuT,
xe(ANB)U(ANC). Urak, AN(BUC) = (ANB)U(ANC).

Iycts xe (ANB)U(ANC). Eciu xe A(NB, o xXe A u Xe B. Otcrona cienyer,
yro Xe A u xeBUC, 1. e. xe AN(BUC). Eciu xe A[1C, 1o xe A u xeC. Orcrozaa
caenyer,uto Xe Au Xxe BUC, 1.e. xe AN(BUC). Urak, (ANB)U(ANC)< AN(BUC).

3. Hcnons3yem OylieBBI TOXK/IECTBA.
a) Bepro, . k. A+B-A=A-U+B)=A-U=A,a AcCA.
6) He BepHo.
B) BepHho.
r) Bepuo, T.x. A-B+A-B=B-(A+A)=B-U=B,a BcB.
n) He BepHo.
e) Bepho.
x) He BepHo.
3) He BepHo.

4. lns a):
A-B-C+A-B+B-C+A-C=A.-B-C+A-B-(C+C)+B-C-(A+A)+A-C-(B+B)=
=A-B-C+A-B-C+A-B-C+B-C-A+B-C-A+A-C-B+A-C-B=
=A-C+A-B-C+B-C+A-C=C+A-B-C+B-C=C+C-(A-B+B).

6) OtBet: B-C.

5. Hcnonb3yem mpuHIMI paBHOOObeMHOCTH. [14 a):



Vxe AOB=Vxe(A\B)U(B\A)= Vvxe A\BNB\A=Vvxe ANBNB
= vxe (AUB)N(BUA)= vxe ANBUANB.

Takum oGpazom, A®@B = ANBUANB.

vxe ANBUANB=Vvxe ANBUANBUANAUBNB =

— vxe ANBUAUBNBUA) = vxe (AUB)N(BUA) =

= Vxe(AUB)N(BUA)= ¥xe ANBNBNA= Vxec A\BNB\A=
= Vxe (A\B)U(B\A)= Vxe A®B.

Takum o6paszom, A(1BU ANBc A®B.

Nwmeet mecto oTHOIIEHUE 3).

0) OTBeT: OTHOIICHUE 4).

B) OTBeT: oTHOIIECHHE 1).
r) OTBET: OTHOLIEHUE 2).

>
U

6. Pemenue nus a):
A®(BNC)=A\(BNC)U(BNC)\A=ANBNCUBNCNA=
=ANBUC)UANBNC=ANBUANCUANBNC =
= ANBN(ECUC)UANCN(BUB)UANBNC =
=ANBNCUANBNCUANBNCUANBNCUANBNC =
=ANBNCUANBNCUANBNCUANBNC.

0) OtBer:
ANBNCUANBNCUANBNCUANBNCUANBNCUANBNCUANBNC.
8) Oteer: ANBNCUANBNC.
r) Otser: ANBNCUANBNCUANBNC.

7. Jloxaxewm a):
Iycts X e (AUB)xC . Torma x=(y, z),rme ye AUB, zeC.Otcrona y e A

win Y € B. 3uauur, (y, z) e AxC wmm (y, z) e BxC. Urak, (AUB)xC < (AxC)U(BxC).

IMycts X e (AxC)U(BxC). Torma xe AxC umu X € BxC . D10 03Hauaer, 4To
X=(Y, z) uBnepBom ciiyuae Yy € A, ZeC,aBo Bropom — ye B, zeC . 3naunt, yc AUB, a
x=(y, 2) e (AUB)xC . Hrak, (AxC)U(BxC) < (AUB)xC.

8. a) Hampumep, {(X, V)| X, YeR, |x-y|<1};
6) {(x, V)% yeR, x<y<x};
B) {(X, )X, yeR, x<y};
0 {(x y)Ix yeR, x=y=0}.

9. OO6o3naumMm st Va € A depes [a] kmacc BceX 2JIEMEHTOB, SKBUBAICHTHBIX & :
[a] ={x| xaa}.
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U3 pednexcuBHOCTH @ caenyer, uto ae[a]. Hdamee, ecnmu be[a] (to ects baa), To
VX e[b]= xab. U3 tpansutuBHOCTH MMeeM, uTO Xad, To ectb X e[a]. Takum obpazom,
[b]<[a]. B cuny cummerpuunoctd oTHomeHus baa—=>aab, to ects aec[b]. ITosropss
paccyxaenus, noinyuum, uto [a] < [b]. Caenosarensno, [a]=[b]. Takum oOpazom, Kaxxabli
3JeMEHT a €[a] BXOoAUT B HEKOTOPHIX Kiacc ([a]) u pa3nuuHble KJIacchl HE MepeceKaroTcs, TO
ecTb  KJacchl  00pa3yloT pa30MeHue MHOXKecTBa A, OTBEYAlONIee OTHOLICHHIO

OKBUBAJICHTHOCTH & .



[Mpaktuyeckoe 3ausTre 2. CIIOCOBbI 3ATAHUSA BYJIEBBIX ®YHKIIU,

SJIEMEHTAPHBIE ®YHKIIMHU, OCHOBHBIE TABTOJIOI'MHA

TEOPUA: nonstue OyneBod GpyHKIUU, TAOTUYHBIA M aHATUTUICCKUN CTIOCOOBI 3ajaHuUs
OyneBoli (hYHKIIUH, dJIeMEHTapHbIe (DYHKIIMN, OCHOBHBIC TABTOJIOTHH AJIT€OPBI TOTHUKH.

3AJIAUU.

1.

CocraBuTh TaOIUIEI HCTUHHOCTH TSI CIICTYFOIINX (PYHKITHH:
1) x—>(yvz);

2) (x¥y) > (X > (xvy);
3) (x®(yd2z) >(x—>Y).

C IIOMOIIBIO Ta6J'II/ILI HCTUHHOCTHU ITPOBEPUTH, CIIPABCAIMBEI JIM CIICAYIOIHEC
paBEHCTBA:
1) X&(YDPZ)=X&YDPX&&Z;
2) X>(Yy>2)=XxX—>Yy)>2Z;
3) X&y=XVYy;
4) Xvy=X&Y.

. HCHOJ’ILSYH OCHOBHBIC TABTOJIOTHH, IPOBCPUTH, CIIPABCIJIMBBI JIU CICAYIONINUC

COOTHOILIEHUS:
1) xv(y~2)=(xvy)~(xvz);

2) X—>(Yy~2)=(x>Yy)~(x—>12);

3) X&(y~2)=(X&Y) ~ (X&2);

4) x—>(yv)=(X—>y)v(x—>12);

5 X > (y&2Z)=(X—>Yy)&(X—>2)

6) X®(y>2)=(XDYy) > (XD2);

7) (R &X)V (% &X,)V (X &X,) =X &X, &X, v X, &X,

8) (X1_>X2)_)((X1&)_(2)®(X1~72)):)_(1~ X5 1

9) X1_)(X1&X2_>((X1_)X2)_>X2)&X3):X2_>(X1_)X3)-

4. HudpoBoii MHAUKATOpP, NPHUMEHAEMBbII B  MHUKpPOKAJIbKYJISATOpaxX, oOpa3yer

nzobpaxxenus mudp 0, 1, 2, ..., 9 myTem BBICBEUHMBAaHUS HEKOTOPBIX U3 7 uepTouek. BHyTpn
KaJIbKYJATOpa Ludpa NpeacTaBiseTcss ABOMYHBIM YETHIPEXPa3psiAHBIM KOJIOM, 10 KOTOPOMY
(bopMHUpYIOTCS CUTHAJIBI JJIs1 BBICBEUMBAHUS KaKIOW M3 yepToyek. Takum oOpa3oM, ¢ KaxIoi
YepTOUKON CBsA3aHa OyneBa (YHKIUS OT YETHIPEX apryMEHTOB, NMPUHUMAONIas 3HadyeHue I,
€Clli 4epTouyka cBeTHTCsA, W 3HayeHHe (0 B mnpoTuBHOM ciyyae. CocTaBUTh TaOIMIIBI
HMCTUHHOCTHU 3TUX (QYHKIIH.

5. BeIpa3uTh 3Hau€HUsS Pa3psA0B CYMMBI JBYX N -pa3psIHbIX JBOMYHBIX YHCEN yepes3

3HAYCHUA paspA0B CllaraCMbIX.



[IpakTrdeckoe 3ansaTue 3. ®OPMYJIbL. ONEPALIUS CYITEPITIO3UIIUN

TEOPUA: unnykTuBHOE onpeeneHue GopMyJabl, TOHATHE CYTIEPIIO3HITHH.
3AJJAYN.

1. BbIsICHUTD, KaKUE U3 HIDKENIEPEUNCIICHHBIX BBIPAXKEHHUH SIBIAIOTCS (PopMyIamMu
HaJl MHOXECTBOM JIOTHUECKUX CBS30K S ={—, &, v, —}:

1) x>vV;

2) (X&)—y;

3) (x<y);

4) (y —>(¥);

5) (x> (Y&(=X));
6) (X&Yy)—z;

7) (—x—12).

2. BBIACHUTBH, CKOJIBKUMH CIIOCOOAMU MOYKHO PACCTaBUTh CKOOKH B BBIDOKEHUH A,
9TOOBI BCAKHM pa3 mosrydanack Gopmysa HaJ MHOKECTBOM JIOTHIECKUX CBSI30K
S={— &, v, —},ccmu:

1) A=—X—>y&X;
2) A=X&Yy—1ZVX;
3) A=X—>—-y—>7&X.

3. PeanuzoBars QpyHkiuo f ¢GopMysoi Hajg MHOKECTBOM CBS30K S , €CIIH:
a) f=x—->%, S={— v}
0) f=xvX, S={>};
B) f=x X, S={& -},
N f=xl%,S={}.

4. Jloxazath, uro ¢pyHKkuuo f Hemb3s peann3zoBath popmMyioi HaJg MHOKECTBOM
CBS30K S, Korma:
1) f=x@y, S={&};
2) f=x&y, S={>}
3) f=xvy,S={1}.

5. BrIpazuth ¢ MOMOIIBIO CYTEPIIO3UITHI:
1) & u —> yepe3 v u —;
2) vu-—uepes & u —;
3) & u v yepes > u —;
4) &, v, >, — uepes |;
5) — uepes > uO0;
6) — yepe3+wu 1;



7) v 4epe3 —>.

6. [doxa3ats, uro Kaxxayto ¢pyHkuuio f (X, ..., X,) MOXKHO IIPEACTaBUTH B BULIE

FX oy Xy Xipgy ey X)) = Vi (X, ey XY - T(&, vy & Xiigs o X3)

& &

rae ¢; €{0, 1}, X? ==X, X? =X;.
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[paktuyeckoe 3ausTre 4. MPUHIAI IBOMCTBEHHOCTU. PUKTUBHBIE U
CYIECTBEHHBIE IEPEMEHHBIE. OTOKAECTBJIEHUE IEPEMEHHBIX Y
BYJIEBBIX ® YHKIIAN

TEOPUA

1. IlpuHIUN ABOHCTBEHHOCTH

Oynxmus (X, X, ..., X,), paBHasg f (X, X,, .., X,), Ha3bIBaeTCi 080LCMEEHHOI
Gyuxyueti k pyuxyuu (X, X,y ooy X,)

Ipunyun osoticmeennocmu. Ecim dopmyna U =C[f,, ..., f.] peamusyer ¢ynkuro
f(X, ..., X.), To popmyna U =C[f, ..., f’], 1. e. popmyna, nonyuennas uz U 3ameHoit

dynxumit f, ..., f, coorsercrBenno ma f, ..., f ", peamusyer pynxmmio (X, ..., X ).

3AZIAUU

1. 3anmucaTh TOX1€CTBA, JBONCTBEHHBIE CIICIYIOIIM:
5) X VX =X &X,;
6) X, &(X, VX)) =X &X, VX &X,.
2. Vcronb3ysi MPUHIMIT ABOHCTBEHHOCTH, HAWTH OTPHUIIAHUE JJIST (PYHKIIUIA:

1) f(x, X)=X&X, VX, &X VX &X,;

2)  F(X, X0 %) =X VX)) &X, VX &X &X VX &X, &X, .
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[IpakTuueckoe 3aHsTrue 5. PA3JOKEHUE BYJEBBIX ®YHKIIMIA
O NEPEMEHHBIM. IM3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOPMAJIBHBIE ®OPMbI

TEOPUA
1. CoBepuieHHbIe IM3bIOHKTHBHBIC 1 KOHbIOHKTHBHbIC HOPMAaJIbHbIE (POPMBI

CoBepinieHHast AM3BIOHKTUBHAS HOpMaibHas Gpopma (coBepieHHas 1. H. §.):
f(x, ..X)= Vv X*&.&X".
f(oy,.00)=1
CoBeplieHHass KOHBIOHKTUBHAs HOpMaJibHAast popMa (CoBepieHHas K. H. (].):

f(x, ""X”):(a & (Xrv..vx™).

3AIAUN

[IpencraBuTh B BUE COBEPIICHHOM 1. H. (. ¥ K. H. ¢. creAyroue GyHKINH:
1 (X, %) =X ®X,;
2) FO4 %) =% 1X;
3 Tl %) =X =X,
4 T %) =X %
5) (X, %)=x¥X;
6) f(x, X, X)=(XDX,)—>X, &X,;
7) f (X, X,, %) =1(01101100) .

2. TlepeiiTu OT 3ajaHHOM 1. H. ¢). K COBEPIICHHOM 1. H. (., ecu:
D X %, X) =X VX, &X;
2) 0%, X0 %) =% &X, v X & X
3) (X, X X) =X VX &X, VX, &X,.

3. TlpeoOpazoBaTth 1. H. ¢. U3 33129 4 B K. H. }.
4. TlocTpouTh COBEpIIECHHYIO K. H. (. JUTs Kax 101 u3 QyHKIM 3a1auu 4.
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[IpakTuyeckoe 3ansatue 6. MOJUHOM KEI'AJIKUHA U CIIOCOBBI ETO
HOCTPOEHMUA

TEOPU
1. HHoaunom KerajakuHa

f(X, %, 0 X)=8,@a-xPa, X, ®.0a, X Pa , X -X®.0a_ X, XD
Da, , 3 X X X%®D..@a , XXX

3AJIAUA

3. Mertomom HeomnpeneneHHbIX K03((UIIMEHTOB HAUTH MOJTMHOMBI JKerankuHa a1t

byHKIH:
1) (%, x)=(Q2001);

2) f(x, X, %;)=(011010000) ;
3) f(x, X%, %;)=(11111000).
4. TlocTpouTh MOMMHOMBI JKeramkunaa st QyHKINI:
D) (% %0 %) =041 %) ¥ %;
) F04 % %) =04 = %) & (% ¥ %) ;
3 X %, %) =((4 > %) vX) |-

13



[MpakTudeckoe 3ansitue /. MOJHOTA U BAMKHYTBIE KJIACCHI
TEOPUA

1. Tlo1HOTA ¥ 3AMKHYTOCTh
Cucrema ¢ynxmuit {f,, f,,..,f.} us P, HasweBaerca ¢yuxyuonanono noanoii, ecnu

mo0ast GyHkuusa u3 P, MoxxeT ObITH IpeacTaBicHa B BuAe (OpMyIbl dyepe3 (QyHKIUH ITON
CUCTEMBI.
Teopewma. Ilycts nansl aBe cucteMsl pyHKIU u3 P, :

Bl :{fl’ f21 n fr}7 Bz :{911 (O PRREY gs}’
OTHOCHUTENIBHO KOTOPBIX U3BECTHO, UTO cUcTeMa B, mosHa u kaxnas ee pyHKIMS BbIpakaeTcs
B BUJe (popMmyibl uepe3 pyHkmu cucteMsl B, . Torna cucrema B, siBiseTcst moaHOM.
Ilycte M < P, 3amwixanuem [M] muOXecTBa M Has3pIBaeTCs COBOKYIHOCTH BCEX
bynkuii u3 P,, sBisromuxcs cyneprno3suuusamMu GyHKIui n3 MHOXXecTBa M .
Knacc M HaswiBaercs samxHymoim, ecna [M]=M .

B TepMuHaxX 3aMbIKaHHS W 3aMKHYTOIO KJIacCa MOYKHO [aTh JPYroe OIMpPEICICHUE
HIOJTHOTHI, 9KBHBAJICHTHOE UCXOAHOMY: M — momnHas cucrema, ecimu [M]=P,.

2. 3aMKHYTbIe KJIaCChl
Kraccel hyHKITUH, COXpaHSIONUE KOHCTAHTHI:

T,={f €R,| f(O, ..., 0)=0},

T={feR|fQ .., 1)=1}.
Krnacc caMmoaBOWCTBEHHBIX (QYHKITUH:

S={fePR|f=1"}.
Knacc MOHOTOHHBIX (PYHKITHIA:

M={f eP,|Va, f:a<p= f(a)< f(h)}.
Knacc nuHelnHbIX QyHKIM:

L={f(X")eR|f(X})=a,Pa -x®..Da, X}

3AJIAUN

1. CenenueMm Kk 3aBeIOMO MOJIHBIM cUcTeMaM B P, mokasars, 4To MHOKeCTBO P
SIBISETCS TTOJTHOM CHCTEMOI, TJIie
1) P={x{y};
2) P={x-y®z, (xUy)®Zz},
3) P={x—>y, x®y®z}.

2. BoisicHuts, Kakum u3 MHoxectB T, UT,, T, \T, npuHamiexar nepedrcicHHbIC HIKE

byHKIUU:
1) (xvy)=>xly-2)¥((yDz)—>x);
2) (xy=>2)>((x—>y)+(zox-y)

3) x>y (ylv(z-y).
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3. IlpoBeputh camo1BOicTBEHHOCTh PyHKIUHU f :

1)
2)
3)

f=x>y)>Xx-z2>(y—>12),;
f=(Xvyv2)-tvX-y-Z;
f =(0001001001100111).

4. W3 camoaBoiicBeHHON (YHKIMU f C IOMOIIBIO ITOJCTAHOBKH HA MECTa

NepeMeHHbIX QYHKIUNH X U X MOJYYUTh KOHCTAHTY.

1)
2)
3)

f =(00111001);
f=(Xxvyv2)-tvX-y-z,;
f=(x4xy) > xXD2).

5. Kakue 13 HikenepeyucieHHbIX GYHKIUHN SBISIFOTCS MOHOTOHHBIMU ?

1)
2)
3)
4)
5)

X—=>(X—>Y);
X—=>(y—>X);
X-y-(x®y);
X-y®y-z0z-xDz;
f (x*) =(00110111) .

6. Kaxue n3 HMKeNepeYNCIeHHBIX (YHKINHN SBISIOTCS JIMHEHHBIME?
1) f()~(3):(X1~X2vY1~Y2)®X :
2) f()~(2)=X1-X2~(X1@X2) ;
3) F(X)=X X VX X VXX, VX X;

4) f()~(3)=(X1—)X2)-(X2—)X1)D X3
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[IpakTudeckoe 3anarue 8. ®YHKIIMOHAJIBHO MOJHBIE CUCTEMBI.
TEOPEMA IIOCTA

TEOPUA

Cucrema ¢ynxuuit A={f, f,,..., f,} P, nassBaerca ¢ynxyuonanvno nonnoii, ecnn
mo0as QyHkuus u3 P, MoxkeT ObITH IpeACTaBlIeHA B BuAe (OPMYIbl dyepe3 QyHKIUH ITOH
CHUCTEMBI, T.e. A — mojHas cuctemMa, eciau [A]=P,.

Teopema Ilocrta. Cucmema AeP, nonna 6 P, moeoa u monvko mozoa, xozoa

OHA YEeUKOM He COOepICUmcs Hu 6 00HoM u3 kaaccos Ty, T, S, M, L.

3ATIAUUN

1. BBISCHHTE, ITOJIHA JIM cucTeMa A
1) A={x—vy, x—>Vyz};
2) A={xy, x~yz};
3) A={0, L, x(y~2)vx(y®2)};
4) A={X, x(y~2)~(yvz), x®dydz}.

2. BBIFICHI/ITB, ITIOJIHA JIU CUCTEMA A q)YHKHHﬁ, 3aIlaHHbIX BCKTOpaMH CBOUX 3Ha‘leHHI>'II
1) A={(0110 1001), (1000 11101), (0001 1100)};

2) A={(0010), (1010 1101 1111 0011)}.

3. BeIsIicHHTE, ITOJIHA JIM cucTeMa A
1) A=(SNM)U(L\M);
2) A=(LNTYU(S\T,);
3) A=(M\T)U(L\S);
4) A=(M\S)U(LNS).

4. 13 nonmHo# B P, cucremsl A BBIIEIUTH BCEBO3MOKHBIE OA3HCHI:
1) A={xy, xyvz, x@y, x—>Vy, X},
2) A={x®y, x~y, x®ydz, xy, X— VY}.

5. Boracauts, nonna m cucrema A={f, f,}:
1) f,eS\M, f,LUS, f, > f,=1;
2) feT,UL, f,eS, f—f,=1
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[paktuyeckoe 3ausTre 9. MUHUMMU3AIIUA BYJEBBIX ®YHKIIUN. METO/IbI
MMOCTPOEHUSI COKPAIIIEHHBIX, TYIIMKOBBIX, MUHUMAJBHBIX 1
KPATYAUIINX JTH®

TEOPUA

I'panb N, , cogepxkamasca B N, Ha3bIBa€TCd MAKCUMAIbHOU, €CIIA HE CYLIECTBYET
rpauu N . TaKo, 4ro:

1) Ne =N =N

2) pa3MEpHOCTb I'paHH N, Goubuie pasmepHocTd rpasu N, .

Konpronkuus K, coorBercrByromas MakcumanbHoil rpanun N, MHoxkectBa N,
Ha3BIBACTCS NPOCMOU umniukanmou gyuxyuu f .

HA. H. ¢., sBnsomascs AUIBIOHKIMEW BCEX NPOCTHIX HMMIUIMKAHT, HA3bIBACTCS
COKpAaweHHOU.

MeTo/ 161 TOCTPOCHUS COKPAILIEHHOM 1. H. .

1°. Memoo bnetixa. COCTOUT B IPUMEHEHUH JIJIsi TPOU3BOJIBHOM 1. H. . cIIeBa HANpaBo
npaBun o06o6menHoro ckineuBanua X-K, vX-K,=X-K vX-K,VvK;-K, u mnoriomenus
K, vK,;-K,=K,. Ha neppom sTane npous3BoANUTCs omepanys 0000NIEHHOrO CKICHBAaHHA JI0

TeX IOp, II0Ka 3TO BO3MOKHO. Ha BTOpOM 3Tane nponus3BOAUTCs Ollepanys NOTIIOIECHHUS.

2°. Memoo Henvcona. 1103BONSET CTPOUTH COKPALICHHYIO 1. H. ¢). IO TPOU3BOJIBHOM K.
H. ¢. CHavana B 3aJaHHOM K. H. (p. PaCKPBIBAIOTCS CKOOKH C UCIIOIH30BAHUEM 3aKOHA
TUCTpUOYTUBHOCTH. Ha BTOpOM 3Tamne BIYEPKUBAIOTCS OYKBBI M KOHBIOHKITUH C
ucnosnb3oBanueM npasuil X-X-K=0, x-x-K=x-K, K, vK;-K, =K.

3°. Aneopumm Keaiina. CTpOUT COKpAIICHHYIO 1. H. (). IO COBepIIeHHOH a. H. ¢. Ha
MEPBOM JTale K COBEPUICHHOW A. H. (). MpUMEHSETCs Omepalys HEMOJHOTO CKIICHBAHHS
X-Kvx-K=X-Kvx-KvK. Ilocie Toro kak Takas ornepanus MpuMEHEHa K KaXJI0W mape
KOHBIOHKIIMHA M3 COBEPLIEHHOW 1. H. (., K KOTOPOH OHA MPUMEHHMMA, C IOMOILBIO OINEpaliu

norjomeHuss K v x?-K  ynangroTcss Te KOHBIOHKIMM paHra N, KOTOphIE MOXKHO YyIalIHTh
TakuM 00pazoMm. B pesymprare momydaercs Hekoropas a. H. ¢. f,. Ecom nposemeno k>1

aTanos, To Ha (K +1) -M JTane onepanyuy HEMOIHOTO CKICUBAHHS U TTOTJIOMIEHHS TPUMEHSIOTCS
K KOHBIOHKIMSAM paHra N—K n. H. ¢. f, . B pesynprare nomyqaercs a. H. ¢. f,,,. Anroput™

3akaHumBaercs, ecmu f,, = f, .

3AJIAUN

1. 3 3amaHHOrO MHOXXECTBa A 53JIE€MEHTapHBIX KOHBIOHKIHUHI BBIIENIUTH IMPOCTHIE
UMILUTHKAHTBl QYHKIHAN T :

1) A={X,%, %X %,% X}, f(x*)=(00101111);
2) A:{Xi'izi Xy X35 X1'X2'X3}1 f()~(3)=(01111110);
3) A={x,X,, X,-X, X-X,-X,}, f(%*)=(1010111001011110).

2. Ilo 3amanHoil 1. H. . MeTo0M brieiika MOCTPOUTH COKpAIIEHHYO 1. H. (.:
1) f(X)=X X,V X VX X X,;
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2) (X=X % X VXX K VK, K X,
3) (X=X X VXX VXX, VK X

3. Ilo 3aganHoii k. H. . MeTogoM HenbcoHa MOCTPOUTH COKPALICHHYIO . H. (.
1) fFR) =X VvXVvX) (X VX VvX)(X,VX);

2) F(X)=(x V%) (VX VE);

3) . FR) =X VX)X V) (X% VE) (X VX).

4, lna 3amanHou ¢ynkuumu f ¢ momompro amropurma KBaliHa MOCTPOUTH
COKpaIIeHHYIO 1. H. ¢.:

1) f(%*)=(01110110);

2) f(x*)=(10111101);

3) f(x*)=(0001011111101111).

I. TEOPUA
1.1. Onpenesienne TYNUKOBO¥ 1. H. ¢.
[Iycte R — mpousBosibHas 1. H. (., KOTOPYIO MOXKHO NPEICTABUTH CIETYIOIIIM
o0OpazoM:
R=R vK, R:R'vxi"'-K'.
3mece K — »nemeHTapHas KoHbIOHKIHA m3 R, R — 1. H. ¢., oOpasoBaHHas u3
OCTAIBHBIX KOHBIOHKLMH, BXomiammx B R; X — Hekoropbli MHOXuTEnbp 3 K; K —

MIPOU3BE/ICHNE OCTATBHBIX MHOXHUTENEH U3 K .

PaccmoTpum n1Ba THIIa ipeoOpa3oBaHus 1. H. ¢.

|. Onepayus yoanenus snemenmaprou konvionkyuu. Ilepexon ot aA. H. ¢. R k 1. H. ¢.
R — mpeoGpasoBaHue, OCyIIECTBISEMOE MyTeM yIaleHHs >JIeMEHTApHON KOHBIOHKIHMA K .
JlaHHOE Npeobpa3zoBaHUe OMPE/IENeHo TOTIa | TOIBKO Tora, korma R =R.

Il. Onepayus yoanenus muoxcumens. Tlepexom or 1. H. . R k 1. H. . RvK —

npeoOpa3oBaHHe, OCYIIECTBISEMOE IIyTeM  yJajleHus MHoxurens  X'.  JlaHHoe

npeoOpa3oBaHue ONpeeeHo TOrIa ¥ TONBKO Toraa, korna R vK =R.

Onpenenenue. JI. H. ¢. R, KOTOpylO HeNlb3sl YIOPOCTUTh HPU TOMOLIM
npeodpaszoBanuii | u 1|, HazeiBaeTcst mynuxosotl 0. n. ¢h. (m. 0. n. ¢b.).

Hanpumep, oueBuHO, 4TO 1. H. . R=X, Vv X, -X; OyAeT TynMKOBOIi.

1.2. TlocTpoeHue TYMUKOBBIX /. H. (). HA OCHOBE AJTOPUTMA YIPOLIEHHS
PaccmoTpum anroputm ymporieHuss A. H. ¢., TDPUBOAAIIUN K TYNUKOBOM A. H. .

OTmeTHM, 9TO Cpeu TYITUKOBBIX 1. H. ¢). BCerJa cojiepKarcs 1 MUHUMAJIbHBIE, HO HE BCe.

1°. na ynkuun f (X, ..., X,) BbIOMpaeTcs B KayecTBe UCXOAHON Kakas-HHOYIb 1. H.
¢. TakoBOIl MOXHO B34Th, HAal[PUMEpP, COBEPIICHHYIO 1. H. (., TaK KaK CYyIIECTBYET MPOCTOM
Croco0 ee MOCTPOCHHUS.

2°. OcyIIecTBISCTCS YIOPSAA0YMBAHUE B MCXOTHOW 1. H. (. ClTaraeMpIX M B KaXKIOM
cllaraeéMOM — MHOKHUTENEH. DTO yIopsI0ueHre MOYKHO 33]1aTh 3aIllUChIO 1. H. .

3°. TlpousBoauTCSI MPOCMOTP 3amUCH A. H. ¢. cieBa HampaBo. st ouepeqHoro uieHa
K. (i=1, ...,S) cHadaima mpoOYyOT TNPHUMEHUTH OIEPAlMI0 YOAJCHUS JJIEMEHTapHOM
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koHbIOHKIMK K. Ecim 3TO HEBO3MOXHO, TO NPOCMATPHBAIOT WICHBI X° KOHBIOHKIUH

Ki=%"-....x_" cnesa HanpaBo (v =1, ..., I)¥ NPUMEHSIOT ONEPALMIO YAANCHHUS MHOKHUTEIS
r

X{" 1O TeX IOp, MOKA 3TO yJAETCs.

3areM MepexoJsIT K CIEAyIINed 3JIeMEHTapHOW KOHBIOHKIMU. [locme o0paboTku
MOCIIEHEH 2IIeMEHTapHON KOHBIOHKIIMY €Il pa3 MPOCMaTPUBAIOT MOJYyYEHHYIO 1. H. ¢. cieBa
HampaBo W TPOOYIOT NPHUMEHHUTH ONCPAIUIO YIAICHHUS SJEMEHTAPHOW KOHBIOHKIHUU. B
pe3ynbTate nojay4yaem T. A. H. ¢.

1.3. TlocTpoeHue TYMHKOBBIX /. H. (). HA OCHOBE reOMeTPHYECKHUX NPeCTABIeHH I

Onpenenenue. IlokpsiTue MHOKecTBa N, , cocToslee U3 MAKCUMaJbHBIX IPaHEH,
HA3bIBACTCS HENPUBOOUMbBIM, €CITA COBOKYITHOCTh I'paHel, MOMy4Jaroascs U3 UCXOAHON MyTeM
BbIOpackIBaHus 1000 rpaHu, HE OyJET MOKPHITHEM.

Onpenenenue. JI. H. ¢., COOTBETCTBYIOIIAas HENPUBOJUMOMY MOKPBITHIO
MHOXkecTBa N, , Ha3bIBA€TCS MYNnuUK060l B TEOMETPUYECKOM CMBICIIE.

AJATOpUTM MNOCTPOEHUSA TYNUKOBBIX A. H. ¢. byrem wucxoauts u3
HOKPBITHSI MHOKeCTBa N, CHCTEMOM BCeX €ro MakCUMaIbHbIX I'paHeil

N o, .. N o.

KY! K

ITycte N; ={R, ..., P,}. CocraBum Tabnumy 1, B KoTOpOIi

0,ecu P, ¢ N7, (i=1, .., m);

O.. = 0 .
VoL ecm P eNy, (1=1 .., m).
Tabmuma 1
P P P,
NK1° Oy Oy Oy,
NKiO (o O-U Oi,
NK% Gml ij Gmi

OueBUIHO, YTO B KXJOM CTOJIOIE COACPIKUTCS XOTs Obl OJjHA enuHHuNa. [ Kaxxa0ro
j maiinem MHOX)ecTBO E; BCex HOMEPOB CTPOK, B KOTOphIX cTonben P, comepsxur 1. Ilycts

E; ={e,, - ej#m}.
CocraBuUM KOHBIOHKIHUIO, paCCMATprBasA HOMEpPA CTPOK KaK 6YJ'I€BBI NEPEMCHHBIC:

A
Jg‘icl(ejl Vo Veim)) )

[TpousBenem mpeobpazoBanue &v —> Vv &WU nanee JTUKBUIUPYEM MOTJIONIAEMble HUITU
nyonupyromue wWieHsl. B pesynbTaTe MOMydyuM BBIpaKeHHE V & , SBISIONICECS YaCThIO

BEIpakeHUs Vv & . Kaxmoe crmaraemoe B v & OyAeT ONpeneNsaTh HEMPUBOJIUMOE MOKPBITHE,
COOTBETCTBYIOIIEE TYIUKOBOM 1. H. (.

1.4, Munumusanus 0yJjeBbIX pyHkuuii MeroaoM kapt Kapno
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[Ipy WCMONB30BaHUM 3TOTO METOAA MPOU3BOAUTCS TOKpHITHE (YHKIUN anreOpsl
smoruku (PAJI) ¢ moMOIIBbIO MPAaBUIBHBIX KOH(DUTYpanuid, Colep Kalux HYIH W €IUHUIIBL.
[IpaBunbHbIMU KOHUTYparusaMu Ha kapte KapHo mist @AJI oT N mepeMEeHHBIX SBISIFOTCS BCE
IIPSAMOYTOJNIBHAKN (TOPU30HTANIbHBIC, BEPTUKAJIbHBIE, KBAJAPaThl), MMEIONHE Iuomans 2"
(i=0,1,...,n). Ilpu srom crpemsrcs, uToObl uucio NokpbiTuid M®AJI Ha KapTe OBLIO
MUHUMAIBHO, a IUIOma/b, TIOKphIBagMasi KaxJod KOHPUTypaluei — MaKCHMallbHA.
Kondurypanuu MoryTt nepekpoiBaThes. [[puHINMT MUHUMU3ALUU 3aK/II0YaeTCsl B 00beAUHEHUN
COCE/IHUX TOJICH KapThl B Mpeesax MpaBUIbHON KOH(PHUTypaInu.

[Ipn HaxoxaeHMM MHUHUMaIbHOW (opmbl DAJl BBIMHMCHIBAIOTCA IIEPEMEHHBIC, HE
M3MEHSIIOIINE CBOETO 3HAYCHHUS B Ipejeiax MpaBWIbHOW KoHurypauuu. [Ipu oOobeauHeHNH
nosiel, B KOTOPbIX 3amucanbl enuHuipl, MAJl 3amuceiBaercs B Bujge O. H. ¢., a mpu
00bETMHEHNH TIOJIEH, COIePIKAIIMX HYIU, — B BUJIE K. H. .

Kaxxgolt (yHKIIMU cOMOCTaBIsSETCS MOJMHOXKECTBO KIIETOK, B KOTOPBIX 3Ta (PYHKIIHS
paBHa enuHune. [lpu 3TOM »3JeMEHTapHBIM KOHBIOHKIMSIM COOTBETCTBYIOT HEKOTOpPHIC
MPABWIBHO PACIONOKEHHBIE KOH(UTrypanmuu KiIeTok. J[ins ¢yHKIuE N mepeMeHHBIX

KOHBIOHKIIUH paHra I cOOTBETCTBYeT 2" ' KIETOK.

1.5. Munummusanus 0yJjeBbix pynknuii meronom Keaiina-Maxk-Knacckn

JlanHBII METOZ OCHOBBIBAETCSI HA IIPEIACTABICHUU DJIEMEHTApHBIX KOHBIOHKIUM,
BXOJISIIIMX B COBEPIICHHYIO . H. (. TaHHOW (PYHKIIUH, B BUJE ABOWYHBIX YHCET, HA3bIBAEMBIX
HOMEpaMHU COOTBETCTBYIOUIMX HaOopoB. Kpome HOMepa, Kax a0l 31eMeHTapHONH KOHBIOHKIIUH
IIPUCBAUBAETCS ONpPEAEIEHHBIM MH/IEKC, PaBHbIM YKMCIy €IMHUIl B JBOMYHOM IIPEICTaBICHUU
naHHoro Habopa. Hanpumep:

aNleMeHmapHasn Konvionkyus (nabop ) X, - X, - X, ; Homep 010(2); unoexc 1,

9/IeMEHMAPHAs KOHLIOHKYUS (HA0Op ) X, - X, - Xy ; HoMep 110(6); unoexc 2.

B pesymbrare peanmsanmu JaHHOTO MeToda (YHKIMS pas3jiaractcs Ha IMPOCTHIE
UMIUIMKaHThl. Anroput™m KgaitHa-Mak-Kiaccku gopmynupyercs ciieayronmm o0pa3om: s
TOro, 4TOOBI J[BA YMCJIa M W N SBISUIMCh HOMEPAaMH JIBYX CKJICUBAIOLIMXCS MEXIY COOOH
Ha60pOB, HCO6XOIII/IMO U aO0CTaTo4HO, LITO6I)I HHACKCHBI JAHHBIX YHUCCII OTJIWYaJIUCh Ha
€IMHUIlY, CAaMU YHCTIa OTIMYAINCh HA CTETEeHb YKCla 2 U YUCIO ¢ OONBIINM WHIEKCOM OBLIO
00JIbIIIE YHCIa C MEHBIIUM HHIEKCOM.

Peanuzanuio alnroputmMa pacCMOTPUM Ha IPUMEpPE MUHUMH3AIUN (PYHKIITHH

F () =R % Ky Xy VK X R Xy VX Ry Ky Xy VK XK Xt Xy VX Ry X X VR K X Xy
Ha nepeom smane MUHHMU3AIIHUU ONPCACTIAEM HOMEPA W MHACKCHI KaXIO0TO Ha60pa,
3aIlIiuChbiBas q)yHKHI/IIO B BUJC
f,(%*) =0001v0101v1001v 0111v1011v 0011
() 50 9@ 7y 11c1m) 3y -
Ha emopom »mane rpynmupyeM HaOOpbI, pacmoyiaras UX B HODPSAAKE BO3PACTAHMS
MHJEKCOB (Tadun. 1).

Tab6imua 2. Munumusanusa O AJI merogom Ksaitna-Maxk-Knaccku

WNupexe Howmep PesynbTarhl CKIeUBaHMs
00-1 0--1
| 0001(1) 0-01 -0-1
-001 0--1
0011(3) 0-11 -0-1
I 0101(5) -011
1001(9) 01-1
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0111(7) 10-1
1 1011(11)

Ha mpemvem smane mpou3BOIUM CKICUBAHUE PA3THMYHBIX HAOOPOB, PYKOBOJCTBYSCH
MPUBEACHHON BbIle (OPMYIUPOBKOW anroputMa. [Ipu ckienBaHMM HE COBHAJAIONIME B
yuCiax paspsasl oTMevarotcs npodyepkamu. Hanpumep, ckieuanue uncen 0001 u 0011 maer
gucino 00-1. Pe3ynbrar ckienBaHUs 3alUCHIBACTCS B CICAYIOMUNA cTOJIOCI TaOiuibl 1, Takxke
pazziensieMblil Ha CTPOKH C MHJIEKCaMU, OTIWYAIOIMMUCA Ha equHuiy. [locne ckienBanus Bcex
TPy MEPBOTO CTOI0LA TaOIUIBI TEPEXOASIT KO BTOPOMY, 3alIUChIBAs Pe3yJIbTaT CKICUBAHUS B
Tpetuii cronben. [Ipu oObeIMHEHUN BTOPOTO U MOCIEIYIOIINX CTOJOIOB TaOIHIIBI BO3MOKHO
CKJIEMBaTh TOJIbKO YHMCIA, COepXallde MPOoYepKd B OJAHOMMEHHBIX paszpsnuax. CkiienBaHue
MIPOJIOIKAETCS JIO0 TEX MOp, TTOKa 00pa30BaHWEe HOBOT'O CTOJOIA CTAHET HEBO3MOXKHO.

Ha uemeepmom smane mocie OKOHYAHWS CKJICHBAHHUS MPUCTYMNAIOT K IMOCTPOCHUIO
UMIUIMKAHTHON Tabauupel (Tabi. 2), 3a0MChiBas B HEE B KAUE€CTBE IPOCTHIX UMIUIMKAHT HaOOpHI,
coJiepkariurecs B IoclieqHeM cTojbue tabnunbl 1. B Tabmumy 2 Takke BIOUCHIBAIOTCS B
KAaueCTBE MPOCTHIX MMIUTMKAHT HA0OpHI M3 JPYTHX CTOJONOB TaOnwibl 1, HE MPUHUMABIIHE
ydacTHsi B CKJICMBAaHWHW. EcCiM HMMIUIMKAHTa, COJAepXamascs B 1-OH CTpOKEe TaOJHIIbI,
COCTABIISICT YaCTh KOHCTUTYEHTBI | -TO CTOJIOIA, TO HA MEPECEYCHUU |-OW CTPOKU U | -TO

crosba craButcsi cumBod *. Jlns momydenuss MuHUManbHOH (opmbl DAJI u3 Tabmuibr 2
HE0OXOIMMO BBIOPATh MHUHHMAIBHOE YHUCIIO CTPOK, YTOOBI JUISl KaXIOTO CTONOIA Cpeau
BBIOPAHHBIX CTPOK HAIILJIACh XOTs ObI OJTHA, COJIEPIKAIAS B STOM CTOJIOIE CUMBOI *.

Tabmuua 3. mnuikanTHas TabaMa MUHIMU3UPYEeMOH QyHKINH

Hab6opsr

WmMnnukatel | X X, X5+ X, X Xy - %0 X, XXy Xy Xy | XXy Xyt X, XXy Xg Xy | XXy X X
* * *

1]

bad

X,
X,

2

B pesynbrare munumuzanuu Gynkius f, (%*) mpencraBuTcs B BUzIE
~4 — —
LX) =X X VX, -X,.

Il. 3BAIAYN
1. BoisicHUTS, sBIsIeTCS U A. H. . R a) TynukoBoii, 6) kpaTyaiiiei, B) MUHUMaJIbHOM:

1) R=Xx-XVX,;
2) R=X-%VX;
3) R=xVX,;
4) R=X-X,VX-X;
5 R=X-X-X VX XX VX -X-X,.
2. [IpyMeHUTD aNrOPUTM YIPOILIEHUS K 1. H. .:
1) R=X-XVX,;
2) R=XXVX-X,;
3) R=X:X X VX X VX -X;
4) R=X-XVX X VX X.
3. Ilo 3amanHON cokpameHHOW 1. H. ¢. R mocrpouts a. H. ¢. R, , cocrosmyro u3

KOHBIOHKIIUN, BXOJISIIIHUX XOTS ObI B OJTHY TYIMHUKOBYIO 1. H. .
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1) R=X-X%VX -%VX-X;
2) R=X-X, VX X X, VX Xy Xy VXX, - Xy VX XKy Ky VK Xy X
3) R=X-X VX, X VX X VX Xy Xy VX Xy Xy
4. Ilo 3amaHHOM cokpamieHHOH A. H. ¢. R mocrpouts n. H. ¢. R,,, cocrosmyro u3
KOHBIOHKIIMN, BXOJALINX XOTS OBl B OZJHY MUHUMAIIBHYIO 1. H. (..
1) R=X X VX X VXX,
2) R=X-% X VX X X VX X X, VX X X, VXX X,
3) R=X X, VX X, VX X VX XV Xy X
5. Jlns 3amannoit ¢ynkumu f ¢ momompio Tabmuiel KBaitHa mocTpouTh Bce
TYIOUKOBBIC 1. H. (.:
1) f(x*)=(01111100);
2) f(%*)=(01111110);
3) f(x*)=(0001101111100111).

6. Jlns 3amanHOM GyHKuuMu f MOCTPOUTHP MUHUMAIBHYIO . H. (. a) METOJOM KapT

Kapno, 6) meronom KBaiina-Mak-Knaccku:
1) f(x*)=(01111100);
2) f(xX*)=(0001101111011111);
3) R=X X VX Xg VXX X VX Xy VK Xy o Xy VX - Xy e X

1. METOAUYECKUE YKA3AHUS, OTBETHI U PEIHEHU A
1. 1) OtBer: R=X VvX,. Pemenue. [Ipumenum npasuia 0000ILEHHOTO CKIEUBAHUs

X-K vX-K,=X-K vX-K,vK, K, nnornomenns K, vK,-K,=K,. Iloxydnm
R=X- "X VX=X "X%VX,VX=XVX.

OrTcrona cneayer, 4to ucxoaHas A. H. @. R Oyner a) He TynukoBo#, 0) kpaTyaiiiuei,
B) HE MUHUMAJIbHOM.

2) OtBeT: a) HeT, 0) HeT, B) HeT. 3) OTBeT: a) na, 0) 1a, B) aa.

)

5)

2. 1)OtBer: R=X VvX,.2)OtBer: R=X,.

3) OtBer: R=X,-X, vX,. YKazaHue: IpUMEHUTh MPABUIO OOOOLIEHHOTO CKJIECUBAHMS
CHauaJjla JJIs epBOM U BTOPOW KOHBIOHKIMH (IIO NMEPEMEHHON X;), a 3aTeM — Ul BTOPOH U
TpeThbel (110 MEPEMEHHOM X, ), @ 3aTE€M BBIINOJIHUTD HOTJIOMIEHUS.

4) Otser: R=X VX, X,. YKa3aHue: IPUMEHHUTH NPABUIJIO 00OOIIEHHOTO CKICHBAHUS
JUIs IEPBOM U BTOPOM KOHBIOHKIUH (II0 IEPEMEHHOM X, ), @ 3aTEM BBIIOJIHUTH MOTJIOLICHHUE.

3. 1)OtBer: R=X X, VX -X. Ykazanue: i pynkuun f , koTopyro peanusyer A. H.
¢. R, mocTpouTs HENPUBOAMMOE NMOKPLITHE MHOXKecTBa N .

2) OtBer: . YKa3aHHe: MOJYYUTh OJHUM U3 CIIOCOOOB TYMHKOBYIO
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[paktuyeckoe 3ausatre 10. CXEMbI U3 ®YHKIUOHAJIbHBIX DJIEMEHTOB.
KOHTAKTHBIE CXEMbI

TEOPUA

1.ITonsiTue cxeMbl U3 PYHKIHOHATBbHBIX 3J1IEMEHTOB
Hycre  samambr  andasuter X ={X, ., X} w Y ={y, ...y, }. Cxemou us

@yuxyuonanvhvix nemenmos (CDPD) HaA3bIBACTCS JIOTHUECKAs CETh C BXOJAMH Xy - X U3
anpasura X M BBIXOJAMHA Y, ..., Y j, M3 andasuta Y , KoTopas 0003HAYAETCS
Z(X 0 o %5 Yo ...,yjp). 1)
C®D (1) MOKHO COTIOCTaBUTH CHCTEMY (DYHKIUN anreOpbl JOTHKH
i = £ X)),
........................... (2)
Y, = (X, X)),

Ha3bIBAEMYIO HPOBOOUMOCTBIO OAHHOU CXEMb.

2. 3agaum aHajau3a u cuatesa COI
3agava aHanu3za: uid ganHod CPD (1) momyuyuTs cuctemy OyleBbIX ypaBHEHMH

(2).

3amauya cHHTE3a: I JAaHHOTO Oasuca F (yHKIHMOHATBHBIX 3ieMeHTOB (D) u
IIPOM3BOJILHOW CHUCTEMbI OyJeBbIX ypaBHeHMH (2) moctpouth cxemy (1) u3 3amanHbix OO,
PEeAM3YIOIYIO 3Ty CUCTEMY YpPaBHEHHIA.

Croorcnocmoro COD HazpiBaeTcss yucio Bxomsanmx B Hee @D, COD ¥ HaswiBaeTCs
MUHUMANbHOU, €CTTM OHAa UMEET HAaUMEHBIIYI0 CIOXKHOCTh cpeau Bcex CDD, peanu3yrommx
byHKIMHU, peanusyeMble cxeMoit X . Crnooicnocmoio O6ynesou ynxyuu f (cuctembl GyHKIMI

A={f, .., f}) B kimacce COD B 0Ga3uce o Ha3bIBaCTCS CIOXHOCTh MUHMMaIbHOH CDPD B
Oasuce o, peanmsyromieir ¢yukumoo f (cuctemy ¢ynkiuii A). CIIOXHOCTD CXEMBI X
(bynxuuu f, cucrems! pynkmumit A) B 6asuce o obosnauaercs uepes L_(X) (L (), L (A)).
Jlns crannmaptHoro 6asuca o ={v, &, —} CHMBOJI O B 0003HAUYCHHU CIIOKHOCTU CXEMBI HIIH
dyskmuu Gynem omyckate. Besme B mampreiimem cmku v, & @, |, ¥, —, (I cumtarotcs

JBYXMECTHBIMU.
I'nybunoti C®PD B Oa3uce O  Ha3pIBaeTCs MakcHUMajabHoe uucio DD B
OpPUEHTUPOBAHHBIX LIETISIX, COSAUHSIOMINX BXOJ] C BEIXOJOM.
Merton cuHTE3a cXeM, OCHOBAaHHBIN Ha 1. H. ()., COCTOUT U3 JABYX ITAIOB:
1) npezacrasieHue GYHKINH B 1. H. ¢.;
2) peanu3zanus 1. H. ¢. ¢ momoripto CDD.

3ATIAUU

1. ns 3amannoii pyukuuu f (X") mocrponts CPD B cTangapTHOM 0a3uce CI0KHOCTH,
HE MPEBOCXOIAIIEN M :
1) f(®)=X&X,, m=2;
2) (&) =x10x,, m=4;
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3) () =X &% VX &X VX &X, M=4
4) f(x*)=(01111110), m=6;
5) f(x*)=(01101001), m=8.
2. st 3amannoii pyakuuu f (X") mocrpouts hopmyiy B 6asuce o :
1) f(X)=x®x,:a) o={|, 3}, o={—,
2) f(%*)=%—>%a) o={{, =}, o={&
3) f(X*)=xvx:a) o={,—} o={l, &};
4) (&) =xVXVvX:a) o={{,}, o={—, %
5) f(%X*)=(012): a) o={v, =}, o={[};
6) f(x*)=(1001): a) o={& ——}, o={{ };
7) f(%%) =(100000001): a) o={—, |}, o={®, &, 1}.
3. Ilo cxemam, n300paskeHHBIM HA pUC. 1, HAUTH QYHKINH, peann3yeMble HMH.

4. IToctpouts CDD B 6a3zuce o, peaau3youyo cucteMy GpyHkiuii A :
1) A={f =X &X VX &X VX &X, f,=X ®X, DX}
a) o={v, & —},06) 0 ={& @&}, 8) o ={{, [};
2) A={f, =X, f,=%X &X,, f, =X &X, &X,, f,=1};
a) o0={& —},6) o={~ 1};
3) A={f,=X®X,, f, =X VX, VX VX &X, &X;, T, =% [ X,};
a) o ={®, & —},6) o ={}.
5. PeamuszoBare ¢yukuuio f(X") C®D B cranmaprHoM Gasuce, NpeIBAPUTEIHLHO
ynpocTtuB Beipakenue s f(X"):
1) fF(R)=X&X&X VX &X &KX, VX &X, &X, VX &X, &%, VX &X, &X,;
2) F(R)=x&X% &K VX &K, &X VK &X, &X, VX &K, &KX, VK &X, &X Vv
VX &X, &X;;
3) f(X)=x&X VX, &K VX &X, VX &X,.
6. PeanmmzoBare pynkmmo f CDD no meToay, OCHOBaHHOMY Ha 1. H. (.:
1) f =(01000110);
2) f=(01111110);
3) f=1&x®z&Y;
4) f=xdydz.
7. Tloctpouts COD rnyouns! | ans pynkuun f :
1) f=x&X &X &X,1=2;
2) F=x&XVE&X)&MXVX) VX &(X &X VX &XV Xy &Xg VX & Xy | =3
3) f=x®x, DX, |=6.
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[MpakTudeckoe 3ansitue 11. IJTEMEHTbBI TEOPUU AJITOPUTMOB

TEOPUA
1. IousiTHE aJiropuT™MAa

PaccMoTpuM OCHOBHBIE TPEOOBAaHUS K allTOPUTMAM.

1°. AuckpeTHOCTBH. JIF0OOH anropuT™M COCTOMT M3 OTACIBHBIX IIArOB, Ha KaXIOM
U3 KOTOPBIX MPOUCXOMAT OIpeesieHHbIe MpeoOpa3oBaHusi HEKOTOPOW CHUCTEMBbI BEIHUYWH. B
Hayajle aJlrOpUTMa 3Ty CUCTEMY 00pa3yloT MCXOJHbIE JaHHbIE, B KOHIIE — PE3Y/IbTaThl pabOThI
JIrOpUTMA.

2°. lerepmMmuHupoBaHHOCTH. CucremMa BeJIMYMH, NOJydaeMasi Ha KaXJIOM Ilare
JITOPUTMA, OTHO3HAYHO OTPENIEISIETCS] BETMUMHAMHU, MTOJTYYSHHBIMH Ha TMPEIBIIYIINX Iarax.

3°. OnemeHTapHOoCTh wwaros. [IpeoOpa3oBaHus CUCTEMbl BEJIMYMH HA KaXKJIOM
11are ajJropuTMa J0JKHBI ObITh IPOCTBIMU M YHMCJIO I1ArOB JAOJKHO OBITh KOHEUHBIM.

4°. Pe3ylbTaTUBHOCTH. 3aKJIIOYAETCA B OCTAHOBKE AJTOPUTMA I10CIE KOHEYHOTO
qucia I1aroB ¢ yKa3aHUEM TOT0, YTO CUUTATh PE3YJIbTaTOM.

5°. MaccoBocTbh. 3akiro4aeTcss B BBIOOpE Uil pabOTHI alrOpUTMa HCXOIHBIX
JAHHBIX U3 MOTCHIUAIBHO OECKOHEYHOTO MHOXKECTBA.

Co BpeMeHeM B MaTeMaTHKe HAKOIWICA psii MpobieM, Uil KOTOPBIX HE yAaloCh HATH
QITOPUTMA WX PEIICHUS, U HMEIUCh CEPbE3HbIE€ OCHOBAaHUS IMpEAIoiararb, 4TO TaKOTO
alroput™Ma HeT. B cBsA3M ¢ 3TUM BO3HUKJIA HEOOXOAMMOCTh (OPMAIBHOIO OHpPEETICHHS
QITOpUTMa KaK HEKOTOPOTO MAaTeMaTHYECKOTro0 O0BEKTa TaKuM 00pa3oM, YTOOBI U OJHUX
3aJja4 TaKoil 0OBbEKT MOXKHO ObUIO IIOCTPOMTH, a JUISL APYTUX JJ0Ka3aTh, YTO TAKOTO OOBEKTA HE
CYIIECTBYET.

Taxue GpopmasnbHble OnpeaesieHus anropurma osuin caenansl B 30-x rogax XX-ro Beka
B paboTax cpa3dy HECKOJBKHX MAaTEMaTHKOB, KOTOPbIE OKa3aJHCh Pa3IMYHBIMH 10 (opMe, HO
SKBUBAJICHTHBIMU 110 CO/IEPIKAHUIO.

Ha ocHoBe aHanmm3a ajaropuTMOB M3 CaMbBIX pa3IMYHBIX OOJIACTEH YEIOBEYECKOM
JeSTeTbHOCTH MOYKHO TIOCTYJIMPOBATh CIIEYIOIIEe YTBEPKACHUE:

110001 aneopumm npeocmasisem codool npeoopazosanue Co8 8 HeKOMopoMm alpasume
8 1064 8 MOM Jice angasume, Mo ecmv C108APHbBIL ONEPAMOp.

Taxum 00pa3zom, AJist OTPEICTICHUS aNTOpUTMa HEOOXOIMMO M3 MHOXKECTBA CJIOBAPHBIX
OIIEpPaTOpPOB BBIACTUTH T€, KOTOPbIE MOXHO paccMaTpuBaTh Kak alrOPUTMbI. DTO MOKHO
ClIeNaTh Pa3HbIMH CIIOCO0aMH, U3 KOTOPBIX OCHOBHBIMH SIBIISTIOTCS CIIETYIOIIHUE:

1°. PexypcuBHbIE (DYHKIUH.

2°. Mamuns! TeropuHra.

3°. Hopmaiehsie anropudmsr A.A. Mapkosa.

2. Mammubl Teiopunra

Omno w3 (GOpMalIbHBIX OMNPENEICHUN aNropuTMa CBSI3aHO C  HMCIOJb30BaHUEM
MaTEeMaTHYECKON MOJENH BBIYMCIUTEIBHOTO YCTPOICTBA, KOTOPOE HOCUT HA3BAHHUE MALUUHDBI
Teropunea.

Kaxnas mMammua ThIOpHHTa UMEET JeHmy, YAPAGIaowyio 20706Ky (YUTAIONIYI0 U
3aIMCBHIBAIONIYIO) U PaboTaeT ¢ HEKOTOPHIM KOHEUHBIM anghasumom A={a,, a,, ..., @ }. Jlenra

OeckoHeyHa B 00€ CTOpPOHBI M pa30uTa Ha KJIeTKU. MamiHa paboTaeT B TUCKPETHBIE MOMEHTHI
BpeMeHu. Cpeau OykB andaButa A UMeeTCs «IycToi» cuMBol @, =A. B kaxablii MOMEHT
BPEMEHH B Ka)KJIOU KJIETKE 3alucaHa ojHa u3 Oyks andasura A.
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VYnpapisiomas rojoBka MpeAcTaBiIseT co00i KOHEYHBI aBTOMAT C MHOXECTBOM
BHYTpeHHHX cocTosiHuil Q={q,, q,, ..., 0,}. B Kaxnaplii MOMEHT BpeMEHH OHa HaXOJWUTCI B

OJTHOM M3 3THX COCTOSHHMH M 0003peBaeT OAHY M3 KJICTOK JIGHTHI. B 3aBHcMMOCTH OT cBoero
COCTOSIHUSI ¥ OYKBBI Ha JICHTE TOJIOBKA 3alMCHIBAET HOBYIO OYKBY (B YaCTHOCTH, TY K€ CaMylO
OyKBY), IEPEXOUT K CIIEAYIOIIEMY MOMEHTY BPEMEHH B HOBOE COCTOSIHUE(B YaCTHOCTH, TO K€
caMmoe) M CIOBUTAETCs IO JieHTe — Ju00 Ha OAHY KJIETKY BieBo (L), 1160 Ha OAHY KIETKY
BrpaBo ( R), mubo ocraercs Ha mecte (C ). Cpenu BHYTPEHHUX COCTOSIHHM BBIJICICHO OJIHO,
CKaXkeM (],, KOTOpPOE Ha3bIBACTCS 3aKmiouumenvHviM. ECIN 1OCIIE HEKOTOPOrO OUYepeHOrO

CIBHIa TOJIOBKA IOMAJaeT B 3aKIIOYUTEIHLHOE COCTOSHHE, TO MAIllMHA IMPEKPAIlaeT CBOIO
paboTy (0cTaHaBIUBACTCS).

UTOoOBI MOJTHOCTHIO OMPEACTUTh PA0OTY MAIIMHEI, TOCTATOYHO yKa3aTh JJII HAYaJILHOTO
MOMEHTA BPEMEHHU €€ KOHpuU2ypayuio, B KOTOPYIO BXOJIAT:

1) pacnpezeneHue OYKB MO KJIETKaM JICHTHI,

2) KIeTKa, 0003peBaeMasi TOJIOBKOM;

3) cocTosIHHE T'OJIOBKH.

OOBIYHO paccCMaTPHUBAIOTCS KOH(QUTYpAIMH, B KOTOPHIX HA JICHTE 3allMCAHO KOHEYHOE
YHCJIO HEIMYCTHIX CHMBOJIOB. B kauecTBe HawanbHOro coctosHHMA Oynem cumrarth (. [anee

OyzneM rmpenmojaraTb, 4TO B Ha4aJbHOH KOH(HUIypalMH TOJIOBKAa 0003pEBacT KPalHIOK0
IIPaBYIO KJIETKY JIEHTBI C HEIIYCTHIM CHMBOJIOM.

Eciun mammuna, paboTass B COOTBETCTBUE C YKa3aHHBIMU IpaBWJIAMU, B HEKOTOPBIH
MOMEHT BPEMEHHU IPUJIET B 3aKJIIOUUTEIBHOE COCTOSIHUE, TO OHA CUUTACTCA NPUMEHUMOU K
JTaHHOW KOH(UTrypanuu (WM K HadaJIbHOMY CIIOBY, 3allMCAaHHOMY Ha JieHTe). Pe3ymbTatom
pabOThl MAlIMHBI IPU TOM CUHUTAETCS CIOBO, KOTOPOE OKAKETCsl 3alMCaHHBIM Ha JICHTE B
3aKIIIOYUTEIBHON KOHPUTYpAIIH.

Ecnu sxe mpu paboTe MalIMHbI HU B KAKOW MOMEHT BPEMEHH €€ I0JIOBKA HE OKaXeTcs B
3aK/IIOYUTEIBHOM COCTOSHUM, TO MAIIMHA CYMUTACTCS HenpuMeHumou K HadalbHOU
KOH(Urypaluu (1 K HayaJabHOMY CJIOBY). Pe3ysbTar ee paboThl B 3TOM cilyyae He OIpe/esieH.

[Tockonbky Kakaas MamrHa ThIOpUHTAa UMEET KOHEYHBIH aln(aBUT U KOHEYHOE YHCIIO
COCTOSIHUH, TO OHA MOJHOCTBIO ONPEIEIACTCI KOHEUHbIM YUCIOM KOMAHO BU/A

ga—qas,
rjie  — COCTOSIHHE TOJOBKH; a — OykBa B 0003peBaeMoil TOJIOBKOM KIeTKe; ( — COCTOSTHHE

TOJNIOBKM B CIEAYIOIIMI MOMEHT, a — OyKBa, 3alliChIBaeMas BMECTO & B 0003pPEBAEMYIO
KIETKY; S — CIBHT K cienyromemy momeHTy (L, R wmm C).
Ilpumep 1. Mammza “+1” UMeeT CIENYIOIYI0 CUCTEMY KOMaH/:
4,0 —>q,1C
g1—q0L
gA —q,1C
HerpynHo yOenuTbes, 4yTO €CiM Ha JIGHTE€ HalnucaTh JABOMYHOE Pa3JIoKEHHE yucia N
(n=0,12,... ), ycTaHOBUTB TOJIOBKY B COCTOSHHE (, HA MUK paspsi ¥ MOCIEI0BATEIEHO

MPUMEHSTh CUCTEMY KOMaH]I, TO MOCJ€ OCTAHOBKHM MAIIMHbBI Ha JIEHTe OyAeT HAHCaHO YKCIIO
n+1.
Ilpumep 2. Mamuna " —" 3aaercs cucteMoi KOMaH][
3,0 —>q,0R

gl1—0ql1R
g,A —q,AL
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OTa MalnHa, HE WU3MEHsS HANMMCAaHHOTO Ha JIGHTE CJIOBA, YCTAHABIMBAET TOJOBKY
MIPOTUB KpaifHero npaBoro CUMBOJIa CJIOBA.
Mensas R u L, nomyuyum mMamuHy " <", BBIXOJAIIYI0 Ha KpalHWM JIEBBIA CHMBOJ
CJIOBa.
Ilpumep 3. Mamuna “—1” 3agaercs cuCTEMOW KOMaH/
q,0—>qlL

g1—q,0C
gA — g,AR
g,1—>0g,AR
0, A — G, AC

Ecnu B HayanpHOMU KOH(i)I/IpraHI/II/I 3aIIMCaHO ABOWYHOC Pa3JIOKCHHUE IMOJIOXKUTCIBHOI'O
yucia N, TO MalluHa npeo6pa3yeT €ro B JBOHUYHOC pa3JI0KECHHE Yucia N —1, €CJIM B
HayaJbHOM KOH(l)I/IpraHI/II/I 3alnucaHo ABOUYHOC  PA3JIOKCHUC  HYJIA, TO MaliuHa
OCTaHaBJINBACTCA B 3aKIIIOUYHUTCIBHOM COCTOSAHHUH qOO .

3. Komno3uuun mammu Teopunra. Te3uc Toropunra

1°°.Mamuna nocanenoBarenbHodl obpaborku. Ilyctre M; u M, — mammuHeI

Trropunra B onHom andasute. Iloctponm Tpersio MamuHy Teropunra, pabota KoTopoi Oyner
paBHOCHJIbHA IIOCNIEI0BaTeNbHON paboTe MamuH M, u M, .

[Tycte mammua M, wumeer MHOXecTBO coctosHUH {Q, Oy, - G}, @ M, —
{0y, Qpys -+ Opny- HasHaumM 3aKimounTeNIBHOE COCTOSHME (O, MAamMHB M, HadaabHBIM
cocTosiHueM (,, MamuHbel M,. Onpegenum mamumny M Oosee Touno. Ilycte oHa mmeer
MHOXECTBO cocTosiHUH {q,, Oy, ..., 0, ;> @ €€ KOMAH/BI IIOIYYArOTCA U3 KOMaH MamuH M, u
M, caenyromum o6pazom:

— B KOMaHJax MalmmuHel M, Bcrogy 3aMeHuM (), Ha (|, ;

— B KOMaHJax MamuHel M, Bcromy 3amenum ¢, (i #0) Haq,,;.

Takyro kommosunmioo mammH M; m M, Ha3BIBaIOT MawuHOU NOCIE006AMENbHO
obpabomku u obozHavaror M,(M,), a Taxxke m3obpaxaror Onok-cxemoir CJIEJJOBAHUE
(puc. 1).

M, > M,

Puc. 1. CTIpPYyRTYypa CHLAUU \H1E

Ilpumep 4. Komnosumus mamumH “+1”7 m "—" paer MammHy, KOTOpas IIOCie
npubaBieHuss 1 BO3BpallaeT TOJIOBKY Ha MpaBblii CUMBOJ pe3yibTara. lIporpamMma HOBOIA
MalINHBbL:

0,0—>q,1C
g1—q0L
gA —0q,1C
9,0—>0q,0R
9,1—0,1R
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0,A = QAL
2°. MamuHa ycnoBHoro mnepexopna. Illycre M, M, u M, — mamuHsl

Teropunra B oxHoM andasure. MammHa M ¥MeeT MHOXECTBO BHYTPEHHHX COCTOSHUH
{%@: %oz G 1 Gp}> CPEOM  KOTOPBIX —JBAa 3aKIHOYMTENbHBIX. Mammuma M, -

{%os Gy -+ Ohn}> Matmmna M, — {0y, Gy, -y qZp}'

[TocTtponm marmuHy, KOTOpasi paboTaeT CICAYIONIUM 00pa30M: CHavaja 3allMCaHHOE Ha
JIEHTY CJIOBO oOpabaTeiBaeT MammHa M , KOTOpas B 3aBHCHMOCTH OT Tpoliecca o0paboTKu
MOKET OCTAHOBHTBCS JIUOO B COCTOSHUHM (), MO0 B COCTOSHMH (., - B mepBom ciyuae
oOpa3zoBaBlIeeCs Ha JIEHTE C10BO 0OpadaTbiBaeTcst MammHoi M, , Bo BTopom — M, .

JI71s TOCTPOEHNsI TAKOM MAIIMHbI Hal0 BBIIOIHUTD JIEHCTBUS:
1) mepeoGo3Haunts cocrosHus MamuH M, u M, :

qu _)qn+19 Tt qlm _)qn+m;
q20 _)qn+m+1’ Tt q2p - qm+n+p 1
2) 3amenuTbL B porpamme mammbbl M Gy, Ha Q,,;, Oy, HA O, 4 100aBUTH K

HU3MCHCHHOMY TaKUM 06p2130M TCKCTY IIPpOrpaMMbl MAIIHUHBI M IIporpaMmsbl MallluH Ml uM 2

¢ Iepeo003HaUCHHBIMU COCTOSHHSMH.

[Toctpoennas xomnosunus MamuH M, M, u M, Ha3bBaercs mawuHou ycioeno2o
nepexooa u od6o3Hauarcs 01o0k-cxemoit PA3BBETBJIEHUE (puc. 2).

Ecnmu B xauectBe omHoi u3 mamumH M, wim M, B3a1e Mammuy M, To momydum

ctpyktypy HUKII (puc. 3).

[
Puc. 2. Crpykrypa PASBBETBJIEHUE Puc. 3. Crpykrypa HUKII

4. OnpeaesieHre BBIMMCIUMON (PYHKIUH

[Tycte ¢ynkmms f(X, ..., X,) ompexeneHa Ha MoAMHOXecTBe E, MHOXecTBa Bcex
HabopoB (¢, ..., @,) 4YUCEN W3 PACHIMPEHHOTO HATypalbHOTo psiga E, nm mpuHuMaromas
3HaueHus Takke U3 E,.Takoro pona GyHKUNMM Ha3bIBAIOTCA YACMUYHLIMU QYHKYUAMU
cuemnosnaunou aoeuxu. OOO03HauMM uepe3 P, MHOXECTBO BCeX YaCTHUUHBIX (QyHKIHHA
CUETHO3HAYHOM JIOTHUKH.

@Oynkmus (X, ..., X,) €P,’ HaspBaerca ewiyucaumou, €cnm CyIIECTBYeT MaIllHA

Teropunra M Takas, uro:
1) npu (¢, ..., @,) € E, mammna M, Oynyunm npuMeHeHa K OCHOBHOMY KOIY

(a4, ..., @,) ¥ HaxXOMACh B HAYATHHOM COCTOSIHHH HaJl €ro JICBOH €IMHHIICH, OCTaHABIHBACTCS

U B 3aKJIIOYMTEIBHOM COCTOSIHUM Ha JieHTe Bbinaet kox wist f(ay, ..., @,);
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2) npu (o, ..., @,) ¢ E;, mammua M, Oynydu nprMeHEHa K OCHOBHOMY KOIY
(e, ..., @,) W HaxoIsACh B HAYAIBLHOM COCTOSHHM HAJ[ €ro JICBOH eOUHHILECH, MO0 He
OCTaHABJIMBACTCS, TMOO OCTAaHABIMBACTCS, HO IIPU 3TOM 3allMCh Ha JICHTE OTJINYHA OT KOAA IS
f(ay, v ).
(v} u
OO6o3naunM uepe3 P, =~ kiacc BceX BbIUMCIMMBIX GyHKIMH. OueBunno, P, < P,

Mammna Teropuara M peammsyer (Bbrumenser) ¢yskmumo f(x, ..., X)) €P,,

NpABUNILHLIM 00pPA30M, €CIN:

1) mpu (o, ..., @,) €E; mammna M, Oynydu npuMeHeHa K OCHOBHOMY KOIY
(o4, ..., @,) ¥ HaxOAACH B HAYAIBHOM COCTOSHHM HAJl €ro JICBOM eUHUILIEeH, OCTaHaBINBACTCSA
U B 3aKJIIOYMTEIILBHOM COCTOSHUU Ha JieHTe BbaaeT kox mia f (o, ..., @,); npu 3TOM 0CcTaHOB
HOPOUCXOAUT HaJ JieBoi enununeit koxa it f(«, ..., @,);

2) npu (¢, ..., @,) ¢ E, mammaa M, Oynyunm npuMeHeHa K OCHOBHOMY KOIY
(¢4, ..., @,) W HaxomsAChb B HAYAILHOM COCTOSHMM HAJ €ro JIeBOM eIMHHMICH, TH00 HE
OCTaHABJIMBACTCS.

Jemma. Ecmm f(X, ..,X,) — BbluMCIMMAas (YHKIHMS, TO CYIIECTBYET MAaIlMHA

TBIOpI/IHFa, KOTOpaA BbIYUCIIACT €€ IIPaBUJIbHBIM O6p2130M.
3AZIAUU

1. Tlocrpouts B andasure {0, 1} mammny TrropuHra, 00aIafoNIyI0 CICIYIOMMMU

CBOMCTBAMH:

1) mamMHa UMEET OJHO COCTOSIHUE, OJIHY KOMaH/y U MPUMEHUMA K JIF000OMY CIIOBY
B andasure {0, 1};

2) MallliHa UMEET JIBe KOMaHjbl, He MPUMEHUMA HU K KaKOMY CJIOBY B andaBute
{0, 1} u 30Ha pabOTHI Ha KAXK/IOM CIIOBE OCCKOHEUHAS;

3) MariMHa UMeeT JBe KOMaHJbl, He MPUMEHHMA HH K KaKOMY CJIOBY B aj(aBuTe
{0, 1 u 30Ha pa®OTHI Ha JFOOOM CIIOBE OrpaHUYEHA OJHUM U TEM K€ YUCIIOM
SYeeK, He 3aBUCSIIUM OT BHIOPAHHOI'O CIIOBA.

2. 1) Iloka3zatp, 9TO A7 BCAKOW MamMHBI THIOPHHTA CYIIECTBYET KBHBAJICHTHAS i

MaIIlHa, B IporpaMMe KOTOPOW HE COJAEPKUTCS CUMBOJ S .

2)IToka3atb, YTO BO BCSAKOM MaminHe ThIOpHHTa MOXKHO MOCTPOUTH SKBUBAJIICHTHYIO

€l MalluHy, B IPOrpaMMe KOTOPOU HE COACPKUTCSA 3HAUUTEIBHBIX COCTOSTHUM.

3. ITocTponTh KOMNO3ULMIO MAalIMH ThIOpHHTa MO Nape COCTOSIHUM M HAlTH pEe3yJIbTaT
MIPUMEHEHUSI KOMITO3UIIUH K CIIOBY.
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HpakTtuueckoe 3austue 12. IPUEMbBI IOJJCYETA KOMBUHATOPHBIX
OBBEKTOB

TEOPUS: OOmue mnpaBuia KOMOMHATOPUKW: TpPAaBUIIa CYMMBI, TPOHM3BEACHUS H
Oouekunu. OcHOBHbIE (GOpPMYJIbl KOMOMHATOPUKHU: (OpMysia BKIIOUYEHHM U HCKIHOYEHUH,
dbopMynBl JUISL MOJCYETAa YHWCIIAa pa3MEHICHWH (C TOBTOPEHMSAMU M 0€3 TOBTOPEHHN),
MEePECTaHOBOK (C MOBTOPEHHSAMHU W 0O€3 MOBTOPEHUI) M COYETaHMH (C MOBTOPEHUSIMH M 0O€3
IIOBTOPEHUI).

3AJIAYN.

1. ITogcuuTaTh KOJIMYECTBO BCEBO3MOXKHBIX 6-3HAYHBIX TEIe(HOHHBIX HOMEPOB.
6

Pemenwue: 10° (andasut u3z 6 OykB, CioBa JJIUHEL 6).

2. IMoacuuTath KOJIMYECTBO MaTpHIl pazmepa [3x 3], cocTaBIeHHBIX U3 HYJICH U SMHUIL.
Pemenue: 2°.

3. ABTOOYCHBII OWJIET UMEET 7-3HAYHBIN JecATHUHBIN HOMep. Kakux OuieToB 0osibiie
¢ mudpoit 0 wim 6e3 Hee?

Pemenue: koaudyecTBO 7-3HaYyHbIX HOMEpOB 0e3 nudpsr 0 paBHO 8- % ac uudpoin 0 —
9’.8-9%9",

4. CKOJIbKO CHMBOJIOB MOKHO 3aKOAMpOBaTh B a30yke Mopse, ucmnoib3ys He Oolee
MATH TOYEK U TUPE?
Pemenne: 2+2%+23+2%+2°=62.

5. CkonbkUMH crioco0aMH MOYKHO BBIOpaTh TPHU PA3IUYHBIX KPAaCKH M3 MUMEIOIMXCS
ATH?

PemieHue: Tak KaK MOPSI0K KPacok He urpaet ponu, 1o C: =10 croco6os.

6. CKOJIBKHMH CIIOCOOAMU MOXXKHO COCTaBUTh TPEXIIBETHBIH Mojocarbiil ¢iar, eciu
uMeeTcs MaTepuai 5 pa3nuuHbIX 1BeToB? Ta ke 3amada, eciny oJHA W3 MOJIOC JOJDKHA OBITH
KpacHoOi1?

Pemenue. 31ech TOPSIOK KPACOK yKe BakeH, modromy umeem A’=60 crioco6os. Ecnn

OJIHa TONI0Ca KpacHasi, To umMeeM 3+ AZ =36 crioco6oB.

7. n (n>2) 4emoBeK caaUTCS 3a KPYIJIbIA CTOJN. J[Ba pa3MelieHus 1mo mMecrtam OynemM
cyuTarh COBIIaJarOIIMMM, €CIIN Ka)KI[BIfI YCJIOBCK HUMECT OOHHUX U TEX XKEC COCC]ICﬁ B 00oux
ciyyasx. CKOJNBKO CYIIECTBYET CIIOCOOOB CECTh 3a CTOJN?

Pemenune. OOmee ywcimo mepectaHoBok paBHO N!. OpHAKO OTHOIIEHWE COCEICTBA
COXpaHsIeTCA MPH [UKINYECKUX MEePECTaHOBKAX U MPU CUMMETPUUECKOM oTpakeHuu. [loatomy
Bcero croco6os nl/(2-n).

8. CKOIBKHUMH CITOCOOAMH MOYKHO MOCAAUTh 32 KPYTIIBIA CTOJI N MYXYHUH U N KEHIIHH
TaK, YTOOBI HUKAKKE JBA JIUIA OJJHOTO I0JIa HE CHJICTH PSIOM?

Pemenue. BriOpaTe mMecTa juisi MyXKYWH W JJIs JKCHIIUH MOXKHO JIBYMs CIOCOOaMHU.
[Toce 3TOro My»XYHH MOYXHO TIOCaJNTh Ha BRIOpaHHBIX MecTax N! crocobamu. Ha octanbHBIX

MecTax N! croco6amMu MOXKHO 1OCaguTh xeHmuH. Beero 2-(n!)* crnoco6os.
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9. U3 xonozpl, conepxaiieit 52 kaptel, BeIHYIM Hayraa 10 xapt. Bo ckoiabkux cimydasx
CpeAM ITHUX KapT OKAXKETCS:

a) XoTs ObI 0/1MH TYy3; 6) POBHO OJIMH TY3; B) HE MEHEE IBYX TY30B; I') POBHO J[Ba Ty3a?

Pemenue. a) Beero cnoco6os BeiyTh 10 kapt Ciy. B Cj ciyuasx B BBIOOpKE He

10 10 1 9 10 10 9 2 8
okakeTcs HU ozHoro Ty3a. [Tostomy C,, —-C,;.6) C,-C,;.B) C,, —C,; —4-C,;.1) C,-C,;.

10. CkonbkuMH cioco0aMu MOKHO COCTaBUTh TPU Hapbl U3 N IIaXMAaTUCTOB?

Pemenye. 6 maxmMaTucTOB MOKHO BeIOpath C° criocobamu. 3aHyMepyeM HX HOMEpamMu
ot 1 10 6 u pa3oObem Ha mapsl: 1-2, 3-4, 5-6. D10 MoxHO caenark 6! cmocobamu. Tak kak
MOPSIOK IAXMAaTUCTOB BHYTPH KaXJOW Mapbl © TOPSAOK TMap HECYIIECTBEHHBI, TO 6
ITaXMAaTHCTOB MOXHO pa3outs Ha mapel 6!/ (2%-3!) cmocobamu. Bcero cymecTtByer

C2.61/(2°-31).

11. CxoybKO MOKHO COCTaBUTh IIEPECTAHOBOK M3 N 3JIEMEHTOB, B KOTOPHIX JaHHBIE M
3JIEMEHTOB HE CTOAT PSAJOM B JIFOOOM MOPSAKE?

Pemenne. OObenuHMM OaHHBIE M DJEMEHTOB B OAMH. YYHUTHIBAsA, YTO OTH M
AJIEMEHTOB MOXKHO IEPECTaBIATh MEXIy co0oH, momyuum mk(n—m+1)! mepecraHoBOK, B
KOTOPBIX JaHHBIE M 3JIEMEHTOB CTOAT psigoM. Cea0BaTeNbHO, YHCIIO HCKOMBIX TIEPECTAaHOBOK
nl—mt(n—m+1)!.

12. CkoaBKUMHE CITIOCOOaMU MOXHO BBIOPATh 6 KapT U3 KOJOJBI, COAEpIKAIeH 52 KapThl
TaK, 4TOOBI CPEeIM HUX OBLIN KapThl KAXI0W MacTH?

Pemenne. B nckomom croco6e BrIOOpa 1I1€CTH KapT MOXKET OKa3aThCs:

1) Tpu KapThl OJHOW MaCTH W 10 OJHOM JAPYrHX MacTed; TaKhX BBIOOPOK

Ci '0133 '(C113)3 :
2) 1Be maphl KapT OJMHAKOBOW MAaCTH W IO OJHOM JBYX IPYruX Macted. Takux
BeIOOpOK C7 - (C[)%-(C.y).
Otser: C;-C2-(CL)*+CZ-(C2)*-(CL)*.

13. Ckonpko cymiecTByeT N-3HAYHBIX HATYPAIbHBIX YHCEN, y KOTOPBIX LUQPHI
PacIioyio’KeHbl B HEYObIBAIOIIEM MOPsIIKE?
~Nn _ ~n el
Pemenne. Cj =Cg, , =C_ .
14. KakoBa BepOSTHOCTb, KYITUB OJIMH OMJIET, yrajiaTh B CIOPTIIOTO (13 49):
a) k momepos (k=1, 2, ..., 6);
0) xoTst 661 K HOMepoB?

6 . .
Pemenue. a) C¢ -C2,* /C.6) Y Cy-Cg'/Cy, .
i=k

15. B nmouroBoM OTAETIeHNUN NMpoJatoTcs OTKPBITKUA 10 copToB. CKOMBKUMH crlOcOOaMu
MOJKHO KYITHTB B HEM 12 OTKPBITOK?

~12 12
Pemenne. C;; =C;;.

16. CkolbKO MOXKHO TOCTPOUTH PA3IWYHBIX MPSMOYTOJIBHBIX TapallIeNeTHITe/IOB,
JUTMHA KaXKI0T0 pedpa KOTOPBIX SIBJISETCS LeNbIM yucioM ot 1 1o 10?

Pemrenne. C., = C2, = 220.
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17. 3amaua Dparochena. CKOIBKO CYMIECTBYET MPOCTHIX YHUCET CPEAN HATYypaTbHBIX OT
1 1o N ? IloxcuuraTh, CKOJIBKO YMceN cpenu HaTypainbHbIX oT 1 no 100 He nenuTcs HU Ha
OJIHO U3 uymcen 2, 3 u 5.

Pemenne. OOo3naunmm uyepes A, A, A, A Ag As, Ass — MHOKECTBA
HarypaiabHbIX yuceln oT 1 1o 100, koTopbie AeNITCsA COOTBETCTBEHHO Ha 2, 3, 5, 6, 10, 15 u 30
COOTBETCTBeHHO. [10 opmyrne BKIIOUCHUI M MCKIIIOUEHUN HalieM, CKOJIBKO YUCEN JIEIHUTCS
Ha 2 unu 3 wiu 3S:

[ A+ AHAEATHIATFIAT=T A = A [ =T Ags | +] Agss =

22 22 ) )22

2 3 5 2-3 2-5 3-5 2-3-5

=50+33+20-16-10-6+3=74.

Toraa KOJIMYECTBO YMCE, HEe JACISAIIMXCA HU Ha OJHO U3 yKced 2, 3 u 5, Oyaer paBHO
|A+A+A=N-|A +A+A|=100-74=26.

B 310 KOMYECTBO HE BOLLIM camMH uncia 2, 3 u 5, mo3ToMy oTBeT: 26+3=29.

18. Bamaua. Ilycte M ={l, 2, .., n}, tme neN — ugerHoe umcno. [loacuurars

KOJIMYECTBO TAaKUX VYIOPSAJOUYCHHBIX MOAMHOXECTB X MHOXectBa M, uto B X u B

M \ X BXOJAT KaK YeTHbBIC, TAK U HEYCTHBIC IIU(PPHI.
Pemenue. [IpencrtaBum M B Bujae 00beAMHEHHS YETHBIX U HEYETHBIX YHCEI:

M=XUY,tme X={L 3, .., n-8,Y=M\X={2, 4, .., n}, |X|=|Y|=n/2.
[Topcuntaem yucno YIIOPAAOYCHHBIX IIOAMHOXECTB, B KOTOPbLIC BXOIAT TOJIBKO
HCYCTHBIC YHCJia:

n/2

2 /21 1 i
n/2"' n/z +---+A1/2:zp\l1/2-
i=1

CTOaBKO XKe 6yI[eT YHOpAAOUYCHHBIX ITOAMHOKCCTB, B KOTOPBIC BXOJAAT TOJIBKO YCTHBIC

YHUCTA.
O01ee 4nciio
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Mpaktuyeckoe 3ausTre 13. JUHEMHBIE PEKYPPEHTHBIE
COOTHOHEHMS. ITPOU3BOJAAIIUE @YHKIUHA

TEOPUS: PexyppeHTHBIE COOTHOILICHHS.

1. HaiiTu penieHue JUHEHHBIX pEeKYPPEHTHBIX COOTHOIICHUMA:
1) A=3-A,+4A,; A =2 A=3.
2) A=4(A—-AL) A=0A=2.
3) A =3-A,-2-A,; A=0A=L.
Pemenue.
1) CocTapisieM XapaKTepuCTHUecKoe ypaBHeHHe A° =3-1+4 U HaXOAUM €ro KOPHHU:
A =-1, 1, =4. O6wee pemenne: A =C,-(-1)"+C,-4". Hcnonb3ys HaualbHbIE YCIOBUS,
HOJIY4UM CUCTEMY ypaBHEHMH Ai1s onpeneneHus noctossHuelx C, u C, ¢
C +C,=2
{—Cl+4-C2 =3.
Pemrenne cucremsr: C, =C, =1. Yactroe pemrenne: A =(-1)"+4".

2) CocraBiseM XxapaKTepucTHYecKoe ypaBHeHue A° =4-1—4 1 HAXOJUM €ro KOPHH:
A=A4=2. O6umee peumenue: A =C,-2"+C,-n-2". Hcmnone3ys HadyalbHbIC YCIOBHS,

MOJIYYUM CUCTEMY ypaBHeHI/Iﬁ JJIA OIIPCACIICHUA ITOCTOSHHBIX Cl u C2 .

C, =0,
{2~C1+2~C2 =2.
Pemenne cucremsr: C, =0, C, =1. YactHoe pemenne: A =n-2".
2) Amnanoruyso 1).

3. JlokazaTh TOXIeCTBA AJIsi OMHOMHAIBHBIX K03 PUmeHToB:

k
1) Ycici=ck, (nzk);

2) > (-1)F-C* =0;

3) Zn:k-Cﬁ =n-2"";

k=0

4) ik'(k—l)-c: =n-(n—1)-2”—2;

5) > k*-Cy=n-(n+1)-2"7.
k=0
Pemmenue.

k . -
1) Cnenyet u3 ¢popmynsl Bannepmonaa ZC:n CK'=CK _ npum=n.
i=0

2) Crenyer u3 popmynsr » Cy - X = (x+1)" mpu x=-1.
k=0

3) IponuddepennmpoBaTh ZC: X =(x+1" mo X umonoxute X=1.
k=0
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n
4) JIBaxxap! npoanuddhepeHIpoBaTh ZC: X =(x+1" mo X u nonoxute X=1.
k=0
n n

. z":kZ-c::Z(kz—mk)-cnk :Zk-(k—l)-C,‘j+Zn:k-C,f:
k=0 k=0

k=0 k=0

=n-(n-1)-2"*+n-2""=n-(n+1)-2">
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[paktrueckoe 3ansatue 14. COCOBbI 3AJAHUSL, CBSI3BHOCTH U
METPUUYECKHUE XAPAKTEPUCTUKHU I'PA®OB. 3AJTAYM O KPATUAUIIINX
LENSIX

TEOPUS: Onpenenenne rpada, ciocoObl 3a1aHusl, CBI3HOCTh, PACCTOSTHIEC MEXKTY
BEpIIMHAMH, IUAMETP, PaInyC U LEHTPaJIbHbIe BepIIUHbI rpada. BoaHOBOM alropuTM noucka
KpaTyaifieil nenu B HeHarpy>keHHOM Trpade; anroput™ JIeMKcTppl moncka KpaTyaiiiei nenm B
Harpy»xeHHom rpade.

3AJIAUN.

1. 3anath cnemyromnue rpadu

a) Ha OCHOBE TEOPETUKO-MHOKECTBEHHOTO ONpeieicHus rpada,
0) ¢ MOMOIIbIO MATPUI] CMEKXHOCTU U UHIIUJIEHTHOCTH:

1)D‘ﬁ:::;Qgs;gﬁ;:f;zéﬁ;:zzzﬁj] | 2) D:ffé;;ii;;iiiiﬂ

2. N300pa3uth HEOPUEHTUPOBAHHBIIN Ipad, 3aJaHHBIA MaTpULIe CMEKHOCTH:

01111 01000
10101 10000
01010 00011

9 110101 ° 100101
01010 00110

3. N300pa3utb OpueHTHPOBAaHHBIN rpad, 3a7aHHBINA MaTPUIIEH HHIIMIEHTHOCTH:

1110000000
15558 1001100000
01 0011 000-10-11000

D 15010011 6)/ 00 0000-1-110

000100 0100110101

00100000-1-1

4. BrigenuTh KOMIIOHEHTBI CBSI3HOCTHU rpa(ba no €ro marpunae CMCEKHOCTH R.
OHpeI[eJ'II/ITB CTCIICHU BCPUINMH U HA UX OCHOBEC YUCIIO pe6ep B rpa(1)e.

00100001 00010100
00000100 00100001
10000001 01000001
00000100 10000100

a) R =1 0000010 | 6)R=|50000010 |
01010000 10010000
00001000 00001000
10100000 01000000
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5. Haiitm Matpunbl JOCTHKUMOCTEH M KOHTPAIOCTHIKUMOCTEH niisi rpada

MIPUBEICHHOTO HA PHUC.:

a) Ha OCHOBE JIOCTHXXKHMBIX U KOHTPAIOCTH)KUMBIX MHOXKECTB JIJIsl BepIiuH rpada G
0) ¢ MOMOIIbIO TPAH3UTHUBHOTO 3aMbIKaHus rpada G

5. Haiitu nuamerp, paauyc u LeHTpbI rpada:

AN {\j ”\H

6. [lepeuncnuteb Bce HeM30MOpGHBIE rpadbl:

a) C TpeMsl BepIINHAMH,
0) ¢ YETBIPbMS BEPIIMHAMH.

G,

7. TIoCTpOUTH KpaTYaiInyro Ielb MEX /Ty BepIIMHAMUA d U D B HEHArpy»eHHOM rpade:

a [ 0 0 0
Hl 0 O
i é O
0 D| 0 0
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Mpaktudeckoe 3ausaTre 15. IEPEBbBS. 3AJTAYA IOUCKA KPATYAMIIIETO
OCTOBA

TEOPUS: uukinomMaTuueckoe YUCio; I€PEBbS U UX CBOWCTBA, OCTOBHBIC JIEPEBBS; 3a/1aua

IIOMCKA KpaT4yauero OCToBa.

3AJIAYN.

1. Ilycte G — rpad ¢ Nn>2 BepmuHamu. JloKa3aTh 3KBUBAJICHTHOCTH CIICIYIOITUX
YTBEPKICHUM:

1°. G — cBsi3ueIii rpad ¢ N—1 pebpamu.

2°. G — cBs3HbIi rpad, HO MOCHE YAANCHHUS I0GOro pedpa CTAHOBUTCS HECBSI3HBIM.

3", JTro6ast napa pasaMYHbIX BepiinH rpada G COSMHEHA eAMHCTBEHHOI LICIIBIO.

4. G — rtpad 6e3 WHKIOB, HO JOGABICHHE peOpa, COCAMHSIOMEro JHOObIC JBE
BEPILUHBI, IPUBOJUT K MOSIBICHUIO LIUKIIA.

Pemenue.

TTokaxeM, 4to 2’ cieayeT u3 1", JleficTBUTEIBHO, U3 CBI3HOCTH rpada G cienyert, 4To
YHCJIO CBSI3HBIX KOMIOHEHT P =1, a nukiomaruyeckoe yucio A=m—-n+p=n-1-n+1=0.

[Tocne ynanenus noboro pedpa uncio pedep Oyner paBHO M=N—2,a A ocTaHeTcs paBHbIM
0 (BciemcTBUE OTCYTCTBHSI IMKIIOB). OTCIOAa P =2, TO €CTh Ipad) CTAHOBUTCS HECBSI3HBIM.

TTokaskeM, 4TO 3 clenyeT u3 1”. TIpemmonoxum, 4To CyllecTByeT 0oJjee OJHOM LemH,
CBsI3bIBaIONEH JI00YI0 mapy pasnuyHblx BepmuH rpaga G. Torma B rpade umeercs mo
KpailHed Mepe OJMH LMKJI, NPOXOIAIIMWA Yepe3 3Ty Mapy BEpIIUH, a, CJIEIOBATENIbHO,
HUKIoMaTudeckoe uynucio A >0, 4To MPOTUBOPEUUT yTBEPHKACHUIO 1°, u3 KOTOpOrO clenyer,
yro A =0.

TTokasxeM, 410 4 cienyer u3 1", Tax KaK ycnoBue A =0 o3Hayaer, 4To B rpade HUKIOB
Het. JloGaBnenue pebpa yBenumuuBaeT A Ha 1, 4TO CBUICTENHCTBYET O HAJIWYMHM IUKIA B
rpade.

2. Ilepeuncnuth Bce HEM30MOP(hHBIC IEPEBbHSI:

a)cnN=4;6) cn=5;B)c n=6.

Penienue: a) 2 nepesa: ogo

0) 3 nepe.a: o " ﬁ Ego

B) 6 JIEPEBHEB: ﬂo_o_o—[{o %c )_/oo é <<
= | —es

3. Jloka3zaTh, 4TO B JIIOOOM JiepeBe

a) UMeeTCs BUCSYasl BEpIINHA,;

0) HaiiyTCs IO KpaitHel Mepe IBE€ BUCSYHE BEPIIUHBL;
B) nMeeTcs 100 0JHa, THOO0 JBE LIEHTPATbHBIE BEPIIUHEI.

4. OnpenenuTh LMKIOMAaTHYECKOEe 4YHCIO rpada M yka3zaThb Kakoe-TMOO OCTOBHOE
TIepEBO:
a) 0)
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5. OnpenenuTh YUCIO PA3TMUHBIX OCTOBHBIX JIEPEBbEB IS CIEAYIOMHUX rpadoB:

a) 0)

6. IlocTpouTh KpaTyaiimmii ocToB A rpada, 3aJaHHOTO MaTPULIEH PACCTOSHUN MEXITY
€ro BepIIMHAMMU:

(09 143 9 4 14 16 O
0112821 8

0 11107 13 5

01 7 6 10

054 12

013 3

L 0 12
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[IpakTtuyeckoe 3ausaTre 16. CACTEMA BABUCHBIX IUKJIOB T'PA®A.
MATPHUIbI ®YHJIAMEHTAJIBHBIX IIUKJIOB U PA3PE30B

TEOPUS: kBa3unmmkiibl, pa3MEepHOCTh U 0a3HMC MPOCTPAHCTBA MUKJIOB rpada, MaTpUIIbI
(yHIIaMEHTAIBHBIX [UKIIOB M Pa3pe30B.

3AJIAUN.

1. Jns ganHoro rpada mocTpouTh CHCTEMY Oa3MCHBIX IMKIOB. BBIpa3uTh HEKOTOpHIE
LUKJIBI 3TOr0 rpada uepe3 Oa3ucHbIE.

Q. o

=

O O

2. JInst naHHBIX TpadoB MOCTPOUTH JIBE CUCTEMbI 0a3UCHBIX IIUKIOB. BBIpa3uTh HUKITBI
OJTHOM CHCTEMbI Yepe3 LUKl APYroi, 1 HA00OpOoT.

a) 6)
3. TloctponTh MaTpHIb! (GyHIAMEHTAIBHBIX [IUKIIOB U Pa3pe30B st rpada, H300pakeHHOTo Ha

puc., u y6e[[I/ITBCﬂ B TOM, 4YTO MaTpuna Q)YHHaMeHTaJII)HI)IX IMUKJIOB W TPaHCIIOHHWPOBAHHAd
MaTpunoa (bYHﬂaMeHTaHBHBIX Pa3pe30B OPTOrOHAJIbLHLI,
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[paktrueckoe 3anstue 17. MOCTPOEHUE MAKCUMAJIBHOT'O IOTOKA B
TPAHCIIOPTHOM CETHU. BBIYMMCJIEHUE CJIOBAPHOI'O PAHT'A MATPUIIbI

TEOPUS: TpancniopTHas ceTh, IOTOK, pa3pe3, aroputM dopaa-DankepcoHa mocTpoeHUst
MaKCHMaJbHOIO ITOTOKa, Teopema Kénura-OrepBapu, ClIOBapHbIN paHI MATPUIIBL.

3AIAYN.
1. TlocTpouTh MakCHMaIbHBIA OTOK B TPAHCIIOPTHOM ceTH:

a)

7 ]t

o
5 »! |
/

w
=
(o)}

N
o H
VYV oo N
Ll —pe]
—

s
v~V \ 4
AR EAN -

=)
~

RN
l7 3 l 7\D
U 7 ’T 7> 7
3 8
> |

[ J¢—

[
»

t

12 15
2. OnpenenuTh CIOBAPHBINA PAHT MATPHUIIBL:
1000010 1010010
0010010 0101101
1010010 0010010
a)1101101 |; 6)|0101111
0010010 1000010
0101111 0010010
0111101 0111101
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[Mpaktrueckoe 3ansaTue 18. CETEBBIE TPA®UKU. IOCTPOEHUE
CETEBOI'O I'PA®UKA IO 3AJAHHOM YIIOPAJJIOYEHHOCTHU PABOT

TEOPUS: cereBoii rpaduk, aJropuT™M TMOCTPOCHHS KPUTHYECKOTO ITYyTH, PE3EPBHI

BpeMEHU U KO3(PPHUIMEHTH HAMPSHKEHHOCTH, MOCTPOCHUE CETEBOro Tpaduka Mo 3aJaHHON
YIOPSIOYEHHOCTH PadoT.

3AJIAUN

1. B cereBoM rpaduke HaliTH KPUTUYECKUH MyTh, pAHHUE U MO3THHE CPOKU CBEPIICHUS
COOBITHH, pe3epBbl BpeMEHHU M KO (UIIMEHTHI HAPSHKEHHOCTH paboT:

0 7
H;;;;B\\<i‘ jfb//)' 9 //£>//,/”/'

KOHeI[
0 5 d —>(] > — >0

2. TlocTpouTh ceTeBoii TpaduK MO 33aJaHHOH YMOPSAIOYCHHOCTH pabOT M ONMPENeIHuTh
KPUTHYECKOE BPEMSI BBIITOJIHEHHSI BCEH COBOKYITHOCTH paboT.

a

Pabota a b c d : e f g h i

[IpeniecTBeHHUKH b - b a c c f,d € g
[TponomKUTENBHOCTD 3 4 3 2 2 5 4 1 2

0)

PaGora a b c d e f g h i

[TpeniecTBeHHUKH — - b b a o d, e f

[TponomKUTENBHOCTD 3 4 3 6 2 5 4 2
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[Mpaktudeckoe 3anatue 19. IIEMEHTBI TEOPUU KOAUPOBAHMUSL.
KOJI XEMMUWHT A. TMUHEUHBIE KOJIbI

TEOPUSA: snementsl Teopun koaupoBanusi. Kox Xemmunra. JInHeiHbie KOABI.

3AJIAUN

1. Jns mamsoro muokectBa C ={111100, 110011, 001111} = B" (B" — n-mepHsiii Ky0)

HaﬁTPI KOOOBOEC paCCTOHHI/ICZ
1)4;2)3;3)2,4) 1.

2. Jlna koma C ={111100, 110011, 001111} = B" maiiti ynciio 0OHApyKMBAEMBIX UM OLIMOOK.
1)2;2)3;3)4;4) 1.

3. Jlna xoma C={111100, 110011, 001111} = B" Haiith umci0 OIIMOOK, KOTOPHIE OH

HCIIPABIISET.

1)2:2)3;3) 4, 4) 1.

4. [TocTpouTh 10 METOy X3MMHUHTA KOJIOBOE CJIOBO isi coobmienus: & =1001.
1) 100110; 2) 100010; 3) 101010; 4) 110011.

11001
5. Tlo wmarpuneH= {10101] Haiitu komoBoe paccrosane d(C(H)) xoma C(H),
01110

MOPOKJIEHHOT0 MaTpulet H .
1) 2;2) 3;3) 4;4) 1.

01001
6. Jlna marpuner H= {11100} IOCTPOMTL NpoBepouHyto Matpumy H™ mns xoma C(H),
10110

MOPOKJIEHHOT0 MaTpule H .

-~ [100017. oy +y+_ [101007. oy 1,-_ [11101
DH= [11100] 2) H = [01000] 3 H= [10001}
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