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3agada 44. KoMurer cOCTOUT U3 MSITH YeJIOBEK, CPEJIN KOTOPBIX [EPBbIe
JIBa MMEIOT 1IPaBO Ha 2 ToJioca KaxK/ibpiil. Perienue npuHuMaercs 60JIbITIH-
cTBOM T10J10cOB. TlocTponThb MPOCTEHITYI0 KOHTAKTHYIO CXEMY JIJISI [OJI0COBa~
Hus.

Sa,uaqa 45. I‘Iy}KHO7 4TOOBI BKJIIOYEHNE CBETa B KOMHATE IIpON3BOIH-
JIOCH TpeMd DPa3/JIMYHBIMU IepeKJ/IiovaTe/IsIMI TakK, YTOOBI IIpn HazKaTHUKW Ha
10001t 13 nepeKﬂ}oaneﬂeﬁ CBE€T BbLIKJ/IIOYaJICA, €CJIM OH Ilepell 9THUM OBLI
BKJIIOYEH, 1 BKJIIOYaJICA, €CJIn OH Ilepell 3TUM ObIJT BBLIKJIIOYEH. HOCTpOI/ITb
HpOCTeI}’IIIIy}O KOHTaKTHYIO CXeMYy C TaKUM YCJOBUEM.

3amaua 46. [locTpouts MpoOCTEHIIy0 KOHTAKTHYIO CXEMY U3 IETBIPEX
HepekJiovaTesieil Tak, YToObl CBET IOpeJI TOJIBKO TOIVIa, KOTJla BKJIIOYEHO POB-
HO JIBa [IePeK/IH0YaTeis.

3anada 47. IlocTpouTsb NpocTeiilny0 KOHTAKTHYIO CXeMYy U3 YeThIpex
HepekJIroIaTes el TakuM 00pa3oM, 9TOOBI CBET BKJIFOUAJICS HAayKaTHeM Ha, OJINH
13 MEPBBIX TPEX MepeK/rodaTe/ieil, BBIK/II0UAICT HaXKaTHeM Ha IeTBEPTHIN 1
cxeMa BHOBB ObLIa TOTOBa K paboTe.

3agada 48. [locTpouTh MPOCTEHIITYI0 KOHTAKTHYIO CXEMY U3 YeThIPeX
nepekJrodaTesieil TakuM 00pa3oM, YTOObI CBET BKJIIOYAJICH HAYKATUEM Ha
OJINH U3 TIEPBBIX JBYX IepeKJovuaresieil, BHIKIIOUAICT HAaXKATUEM Ha OJIMH
U3 OCTABIINXCS JIBYX U CXeMa BHOBBL ObLIa rOTOBa K pabore.

46

Conepxkanue

BBemeHne . . ... 4
1 DJ1eMEHTBI KOMOMHATOPIKI .« .\ o\ttt e e e e e ettt 5
1.1 Tocsie/10BATEILHOCTI N MYJIBTUMHOMXKECTBA « « .« e veeeeeeeaeaens )
1.2 TIpuHiu BKIIOYEHUS U UCKITIOTEHMS « . ot oveee et eaeans 11
1.3 PeKyppeHTHDBIE COOTHOIMEHIS . . . .« .ttt et e e e e e 14
2 BYJEBBI DYHKIIHII . . . o\ v et ettt et e et e et 23
2.1 BysieBbl (DYHKIMU U UX CBOFCTBA . . o\ vvvvv e e 23
2.2 Paznoxkennst OyiIeBbIX QYHKIANT . ... ovvvvet i 35
3 CxeMbl u3 QPYHKITMOHATBHBIX JIEMEHTOB . .« o\t eeeaaa e e 40
3.1 KOHTAKTHDBIE CXEMBI . .« .« ottt e et et e et e e ae 40
JIITEPATYPA . .ottt 47
3



BBenenue

Hannoe rocobue sijisieTcst 1ocoOMeM il ITPOBEAECHUST TPAKTUIECKIX 38~
HaTHit 0 Auctuinie “JluckperHas MaTeMaTuka’ Jiisl CTYAEHTOB JIHEBHOTO
OTJIeJIeHNsT MaTeMaTndeckoro dakxy/prera crenpajbaocrn 1-31 03 01-02 —
“MaremaTuka (HayJHO-1I€JarOMIIeCKas JesTeJbHOCTE) . CoracHo JeidcTBy-
fo1eft yueOHOl IporpaMMe Ha 9TH 3aHATUsT 0TBeJIeHO 16 1acoB.

Marepuas 3aiadHIKa pa3dbuT Ha TpU pasjena — “DjeMeHThl KOMOUHa-
ropuku’, “Bynesbr hynkinnn”, “Cxembl 13 GyHKIHOHAIBHBIX 9JIEMEHTORB .

B navasie Kakj10ii TeMbI JaI0TCsI KpATKHE TEOPETHUECKNE CBEJIeHNUsI, KO-
TOPBIX JIOCTATOYHO JIJIsl PEIICHUST BCEX 3a/1ad TEMBI.

Bech obbem 3aj1ad 10 Kaxkjioii Teme pasduT Ha JiBe 9acTu — 00sI3aTe b
HBbIE 3aJIa11 U JIOTOJIHUTENIbHBIE 3aJIadl, KOTOPBIE SBJISIIOTCS, KaK MPABIIIO,
3a/Ia9aMU [OBBIIIEHHO TPYHOCTH ¥ MOT'YT ObITh OJIE3HBI HAUOOJIEE CUJIb-
HBIM CTYJICHTAM.

Muorue 3a/1a1u 00s13aTe/ILHON YACTH JIAHBI ¢ DEIIEHUSIMHU, ITO [103BOJISIET
MCIOIBL30BATEL JaHHOe MMocobme st CAMOIOATOTOBKM. K MHOTHM 3agadam
JIAHBI OTBETHI.

Marepuast 3ajjauHuKa alrpoOpOBaH Ha MPAKTHYECKUX 3aHATUSIX 110 YKa-
3aHHOM JucHuIInHe. SHAUNTebHAS YacTh 3aja4 (3T0 Kacaercst B GoJIbIiei
Mepe OysieBbIX (DYHKIUH U KOHTAKTHBIX CXEM) COCTABJIEHA ABTOPAME CAMO-
CTOSITETHHO.

(AAB)V(JAABAC)E

— (AAB)V]A)A((AAB)VB) A ((AAB) v C) 22

= ((AV]A) A (BVIA)) A ((AVB)A(BV B) A ((AVC)A(BV C)) 222
— 1A (BV]A)A(AVB)ABA(AVC)A(BVC) e

= (BVIA)ABA(AVC)A(BVC)*E?
—BA(AVC)A(BVC)ZE

=BA(BVC)A(AVO)E

—BA(AVO)E

=(BAA)V(BAC).

Amajiornano paccyk/iast, JiJisi BTOPO MOJIOBUHBI (POPMYJIBI TIOJTY IUM Ta-
KO€ K€ YIIPOIICHUE.

(BNA)V(ANC).
CoeuHuB 00e gacTu, MOJIy THM:

(BAA)V(BAC)V (BAA)V(A )
= (BAAV(BAC)V (A/\C)3
(BANA)V(CA(AV B)).

st 9101t (OPMYJIBI COOTBETCTBYIOMIAsT CX€Ma MMeeT CJIey OIIuil BuL

(pucynox 11).
LA AT
oA

PucyHok 11

3agada 43. Komurer cocTonT u3 nstu deoBek. Permenne npuHuMaercs
OOJIBIIMHCTBOM TOJIOCOB IIPH YCJIOBUH, ITO CPEJIH ITPOrOJIOCOBABIINX OKA3AJICST
npescegaTesb. [locTponTsh MPOCTEHINYI0 KOHTAKTHYIO CXEMY [IJIs TOJI0COBa-
HUS.
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Bekrophoe 3ajiaHne (yHKINN COJIEPYKUT PABHOE KOJUMIECTBO €JIUHUIL U HY-
Jsieit. CrietoBaTe/IbHO, 10 KOJIMYECTBY CUMBOJIOB, HeT pasHuibl Mexk 1y CKHO
u CIH®. Cocrapum, vanpumep, CIIH® u ympoctum ee.

(JAABAC)V (ANBAC)V (AABAIC)V (AABAC) 2

:(AABMO)\/(AAB/\C)v(]AAB/\C)\/(A/\]B/\C)?;1
(AABA(CVIC)V (JAABAC)V (AN B AC) "2
(AANB)V(JAANBAC)V (AN]BAC) ¥

(

AAB)V ((JAAB)V (ANB)) A C).

Tenepb MOCTPONM COOTBETCTBYIONILYIO cxeMy (pucyHok 10).

e e Bj_"
C{Ai'm

PucyHok 10

Dra cxeMa sBJsgeTes pererneM 3aga49n. OIHaKO MOYKHO TIOCTPOUTD JPY-
I'YIO CXeMy, KOTOpasd TaKzKe sBJIdeTcs PelleHreM 3a4a4l, HO COLePKUT MeHb-
IIee YHCJI0 Hepeksodaresieil. Iyist 3Toro BepHeMcsl K IPeIIoCeHEMY Iary
YIPOIIEHHUs 1 COBEPIINM JPyrue mpeodpasoBaHus.

(AAB)V(AANBAC)V(ANIBAC) £

= (AAB)V(AAB)V (JAANBAC)V (AA]BAC)
=(AANB)V(JAABAC)V(AAB)V (AN|BAC).

2

[V}

S~~~

BIJIEJIUM TelePhb OTJIEJbHO IePBYIO YaCTh MYJIBI U YIPOCTHM €e€.
Boie eriepb OT/IEJIHLHO [IEPBYIO Yac opM; yIpoc ee
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1 DJjieMeHTbI KOMOMHATOPUKN

1.1 HOCJ’IeﬂOBaTeJ’IbHOCTH n MYJbBTUMHO2>KeCTBa

[IycTs mamo Hemycrtoe MHOXKecTBO M 1 n — HATypaJbHOE Yncao. Yepes
M™ obosnavaercst dexapmosa n-a cmenens muoocecmea M, cocmoawan u3
KOHewHuT nocaedosamenvhocmet euda (ay, az, ..., a,), 2de ap € M,ay €
€ M,...,a, € M. JIpe nocienoBaresibHocT (G, g, . .., a,) U (a'1,d/9,. ..

., @'y) CIUTAIOTCSA PAGHLLMU TOTJA U TOJBKO TOIJIA, KOrja 4 = a'1,ay =
=dy,...,a, =d,.

[TocneoBaresabHOCTh (a1, G, - . ., Gy) HASBIBAIOT TaKkKe CMpPokot, Kop-
MEIACEM, N-MEPHBIM BEKMOPOM, HAOOPOM WU N-Kotl. THUCTIO 1 HA3BIBAETCS
JUTHHOMN TI0CJIEJIOBATENIBHOCTH, 9JIEMEHT a; HA3BIBAETCS i-Mot KOMNOHEHMOT
(uau i-moti xKoopdurnamoti). Tloce0BaTEIBHOCTE, KOMIIOHEHTHI KOTOPOfi 0~
[IAPHO PA3JIMYHbL, HA3BIBAETCST UHGEKMUBHOT (UAU Kopmedicem be3 nosmope-
Hutl). Bo MHOTHX KHUIaX KOPTEXK 6€3 TOBTOPEHU T HA3BIBAIOT PA3MEUEHUEM.
D10 Ha3BaHUE CBA3AHO ¢ 3aja4eil pasMelneHust m 00beKTOB 10 1 SITKAM.

Kazkjoit nocsiesioparesbHocTu (ay, as, . . ., @p) COOTBETCTBYET MYALMU-
MHOICECTNEO [a1, g, . . . , Ay] TIOPSIIKA 70, B KOTOPOM KaKJIbIH 2JIEMEHT MOXKET
BCTpEUaThCsl HECKOJBKO pa3. JIBa MyJbTHMHOXKECTBA CIUTAIOTCS PAGHBLMU,
ecJIN WX MOPSIJIKA PABHBI, OHU COCTOSAT U3 OJHUX M TEX YK€ JIEMEHTOB U €C-
JIN KAKJIBI 9JIEMEHT BCPEUAETCs OJIMHAKOBOE KOJIMYECTBO Pa3 B KaXKJOM U3
wux. Hanpumep, [1,2,2,3] = [1,3,2,2] = [2, 1,3, 2]. TlorsaTHO, uTO KaxK0€e
KOHETHOE MHOYKECTBO SIBJISETCS U MYJIbTHMHOKECTBOM.

[MocseqoBarebHOCTH U MYJILTUMHOYKECTBA OOBEIUHSIIOTCST OOIIUM Tep-
MUHOM 6bt00pka. TakumM 00pa3oM, BIDOPKa — 3TO JINOO MOC/IEI0BATEIHLHOCTD,
JIOO MYJIBTHMHOYKECTBO.

Huesto pasMereHuit u3 31eMeHToB m 110 n obo3uataoT depes A, Hucmo
M-OK, COCTABJICHHBIX U3 3JIEMEHTOB N-3JIeMEeHTHOIO MHOZKeCTBa, 0003HaualoT
A

[TopHoXKeCTBA N-3JIEMEHTHOIO MHOYKECTBA HA3LIBAIOT UHAYE COMEMAHU-
Amu. JHUCTI0 BCeX M-3JIEMEHTHBIX MOJIMHOYKECTB N-3JIEMEHTHOI'O MHOYKECTBA
o6osnauator depes C i ().

Huesio Beex MyJIBTUMHOXKECTB TOPsJIKA 110, COCTABICHHDBIX U3 9JIEMEHTOB
N-31eEMEHTHOT0 MHOXKeCTBa, 0003Ha1aroT depe3 M.

IIpaBuso cymmbl. Ecau obsexm A moorcem 6vims 6vibpar m cnoco-
bamu, a obsexm B moorcem bvims svibpar n cnocobamu, mo evoop "uasu A,
uau B "mooicem boimov ocyuecmenern m + n cnocobamu.
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ITpaBuio nmpousBenenusi. FEcau obsexm A moocem 6oims 6vibpar m
cnocobamu U Oas Kascdozo u3 maxux ewvibopos obsexm B moorcem Ovims
evibpar n cnocobamu, mo evibop AB 6 smom nopsadke moocem bvims ocy-
ULLCTNBAEH N, CNOCOBAMU.

[Ipu m < n, cupaBe/IUBbI CJIEYIONINE PABEHCTBA!

m o __ n' .
1) An - ma

. n!
2) G m!(n —m)!’
3) HTT = ';anerfl’
4) A~:ln I nm;
5) Cpt = Oty + s
6) Cp =

Eciau m > n, To cunraercs, uro C)' = 0.

st J1oOBIX JIefiCTBUTEIBHBIX THCEJ X, Y U HATYDAJILHBIX 1 U Kk MMeeT

MECTO PaBEHCTBO:
n

(w+y)" =D Cpaty" "

k=0
Jl st MOOBIX IEHCTBUTENBHDBIX YNCET L1, T2, . . ., Ly € R 1 HATYPAILHOTO
N UMeeT MEeCTO PAaBEHCTBO:
n! .
n__ E ki ko Fkm
(l‘l—‘rwg—f—..‘—‘rl’m) = Wml‘TQ"'xm’
1Kot ... /{Jm.
ki+kot...+kp=n
k>0 (i=T,m)

[Jie CyMMUPOBAHUE BEJETCS 110 BCEM BO3MOYKHBIM IEJIBIM HEOTPUIIATE/IHHBIM
pasbueHnsaM Yucaa 1.

Yucto Bcex BO3MOXKHBIX pas3OHeHHiT N-3J1eMEHTHONO MHOXKeCTBa Ha k
HETlePeCeKAONUXCs TIOJMHOKECTB, UMEIOIUX TTOPSIKI Ny, No, ..., 0y (0 <
< n; < n), BeipaxKaercss GopMyJIoif

n!
nilng! ..oyl

,HJIH pemenud 3aga4 3TON TeMbl BHaYaJIe HYZKHO OolIpe/IeJINTh, ¢ KaKUM
BUJOM BbI60pa MBI cTajKuBaeMcst. Eciu 3o CZieJIaHo IIpaB1UJIbHO, TO pelIeHne

6

Y z
%x Y z
X 1z

PucyHok 5
X
X
—1
X Y 4
X Y 4
PucyHok 6

Bagada 42. B cocraB KoMuTeTa BXOJUT TPH UejioBeKa. Perexue mpu-
HUMAETCsT DOJIBITMHCTBOM r'0J10c0oB. [locTponTs Hanbosee MpocTyio Helb i
FOJIOCOBAHUS.

Pewenue. CocraBum Tab/IIly NCTHHHOCTH [T Oy/1eBoit pyHKIMN, KOTO-
past 3aBHCHT OT TpeX HepeMeHHBIX (Tabumna 11).

Tabumma 11
A B C f
0 0 O 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

Hajnm jyist gyukimn 3nadenne 1, ecjin B CTPOKe CpeJi 3HAUYEHUIT T1e-
PEMEHHBIX OOJIbIlle eANHUI], YeM HyJell u 3HadeHne () B IPOTHBHOM CJIydae.

{?jx{&}
—

PucyHok 7

X
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POPUTMA PEIIEeHHsI TPUBECTH HEJIb3SI.
B 3aj1atuax 9Toit TeMbI B HEJISX POCTOTHI 0003HAUEHIN BMECTO CUMBOJIOB
Z1,To, ... OyjaeMm ynoTpedsisiTh HoJibine OyKBbI JJATHHCKOTO ajipaBuTa.

Bamaua 40. Jlins 1aHHON CXEMBI HOCTPOUTH IPOCTEHITYIO (DUCYHOK 3).

Pewenue. CoctaBuM COOTBETCTBYIONLYIO JAHHON cxeme hOpMYJTy U YIIPO-
CTHUM ee.

(XVIY)A (YV]Z)V]Y v Z 2

(XVIY)AY)V (XVIY)AIZ)V]Y v Z >
VIXAY)V (Y AY)V(XAIZ)V (YA Z)V Y v Z 2
V(XAY)V(XAIZ)V (YAIZ)V]Y v Z E
V(XA

12)v (YA Z)V]Y Vv Z "2 XV y v z.

(=2

.6

V(
v (
v (
V(
V(

Terepb mocTpouM 10 1Oy UeHHOH (POPMYIIE COOTBETCTBYIOILYIO CXEMY
(pucynox 4).

N

1Y

VA
PucyHok 3

— X —
1Y
7z

PucyHok 4

Samaua 41. [list JaHHOI CXeMbl IOCTPOUTH TIPOCTEHIIYI0 (PUCYHKH 5 —
10).

42

3a/la4n CBOJUTCA K IIPUMEHEHHIO COOTBBTCTByIOHLefI Cl)OpMyJH)I.

3agada 1. ['opoja A u B cooeunenbl 3 pasindibiMu jgoporaMu. CKoJib-
KUMHU CIOco0aMil MOYKHO COBEPINUTHL Kpyrosoii peiic or A x B u obparno?
CKoJIbKO OyJieT TaKMX CIOCOOOB, eC/I Ha 0OPATHOM ITyTH HEOOXO/ MO BbIOU-
paTh HOBYIO J0pOry?

Pewenue. Ecnm nopory BbibupaTh He HaJo, TO 3TO Pa3MEIIEHHE ¢ BO3-
BpAIIECHIEM: A% = 32 = 9. Ecm e HY’KHO BHIOUDATH HOBYIO JOPOLY, TO
|

ToTydaeM pasmMenenue 6e3 Bosspaiienns: A3 = F = 6. Omesem: 6.

3agada 2. CKOJIbKO PA3IUIHbIX 0XKEPEeJTHil MOYKHO COCTABUTD 13:
a) 7 6yCHHOK PA3JIMIHBIX PasMepoB?

Pewenue. Bee 7 6ycunok pazimndanbl. 3adukcupyeM, HaIPUMeEpP, CaMyio
MAaJIeHbKYIO U Pa30pBeM Ha Heil oxkepesibe. Torga ocrajibHbie OYIyT cocTaB-

JISITH pasMelleHns 6e3 BO3BpallleHHs. PasimuHbIX TaKUX pasMerieHuii (1. e.
6!
PA3JIMYHBIX BAPUAHTOB COCTABJICHUsS OzKepedibst) Oyaer AS = =720

(60!
(Pucynok 1).

e e
—
123 4 5 6
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Pucynoxk 1

Ecsin Tenepn cnoBa cobparh 0Kepesibe, TO OKAXKETCsl, ITO CPeJU HOJTy-
YEHHBIX BAPUAHTOB COCTABJIEHHs Oy/yT “‘CHMMETpUUIHBbIE BBHUJLY TOTO, UTO
0zKepeJibe MOYKHO TIPOCTO TOBEPHYTh. DTN BBIGOPKH 00pasyior nape! (Pucy-
HOK 2).

SHaUNT, pasaeuB MomnoaaM, moayanM 360 pasanaabix oxepennit. Om-

L

Pucynok 2



sem: 360.

6) u3 6 OMHAKOBBIX GYCHHOK U OJIHOI HECKOJIbKO bouibiieii? Omeem: 1
B) U3 5 OJMHAKOBBIX OYCUHOK U €llle 2 OJIMHAKOBBIX, HO HECKOJILKO 00JIb-
mmx? Omeem: 3.

Bagada 3. CKOJILKUME CIIOCODAME MOXKHO PACCAJUTD 34 CTOJIOM 7 Ue-
nosex? Omeem: (n — 1)L

3agada 4. CKoJIBKUMEI CIIOCOOAMU MOYKHO PacCTaBUTh D YeJIOBEK JJIsi
BBIINIOJIHEHNUSI UX I'pyIoBoro noprpera? Omeem: 120.

3agadga 5. CKOJILKUME CIIOCODAMH MOXKHO PacceauTb 9 CTYJEHTOB
B 3 KOMHATAX, DACCINTAHHBIX Ha 3 dejoBeKa KaxKas! CKOJILKIMI crocoba-
MU MOZKHO 9TO CJIETATD, €CJIU KAKne-ubo 2 CTYJIEeHTa He XOTAT KUTh BMECTe !

Omesem: 1680, 1260.

3amada 6. Hexkoropast komuccusi cobupasiach posHo 40 pas. Kaxkprii
pa3 Ha 3acellaHusAX MPUCYTCTBOBAJIO 110 10 4eJioBeK, MpuueM HUKAKUE JIBOe
U3 ee WIEHOB He ObLIN Ha 3ace/laHusiX BMecTe DoJiee ojiHoro pasa. Jlokasarn,
YTO YHCJIO YJIEHOB Takoil Komuccun ooJibiie 60.

3anada 7. [lonb3ysich MOJIMHOMUHAILHON TEOPEMOi, HANTIH:

1) (x+y+2)%

Pewenue.

! 41 A1 A1
4_ n ke ko ks _ e
(zty+2) M;; 4k1!k2!k3!x v 2 = e omo? oo
o1 +ha+hs=

4 Al Al A1 4, 4
BRI 1!3!0!” 0'3'1'y T ome® o+ 1013 T 30m
4 —2%yzt A ryz+ x Ty’ + A Y+ v 2?2+ A
o Y Y A ™Y oo™ Y oo Y o

(2Py +xy® + 32 +y2d a2 )+

32+

'yz

+12(2%yz + 2’z + 2y2?) + 6(a%y? + 2222 + 2%27).
8

HO OTOXKJIECTBUTH ¢ HEKOTOPBIMU [TPOIO3UITMOHAJLHBIMU TIEPEMEHHBIMU 1 TO-
[JIa, CONVIACHO MPUHITUITY CYNEPIO3UIINI, BO3MOYKHO OCTPOCHHE DoJIee CII0K-
HBIX CXEM.

Mexkjty MHOXKECTBOM BCEX KOHTAKTHBIX CXEM M MHOXKECTBOM BCex Oy-
JIeBBIX (DYHKIHH, TTOCTPOEHHBIX HaJl 6asucoM |, V, A OYEeBHIHO B3AUMHO-
O/THO3HAYHOE COOTBETCTBHUE: JJIsT KAXKI0NH KOHTAKTHOI CXeMbI MOXKHO MOCTPO-
uth Hagl Gazucom |, V, A exuncTsennyo OyseBy GyHKIUIO , ¢ IPYTOi ¢TO-
POHBIL, JIJIsl KaxKI0M GyseBoil byHKIME, MoCTpoeHHof Hay Gasucom |, V, A,
MOKHO TOCTPOUTD €JINHCTBEHHYIO KOHTAKTHYIO CXeMy. Takum obpasom, Jijis
KOHTAKTHBIX CXEM MOYKHO C(OOPMYJIUPOBATE CJIEJIYIONINE 3a/IatH.

3agada cuHTe3a. [10 U3BECTHBIM YCJIOBUIM PAOOTBI HEKOTOPOI'O KOH-
TAKTHOT'O YCTPOHCTBA IIOCTPOUTH €r0 CXEMY.

3agada ananau3a. [lo uzBecTHoit cxeme KOHTAKTHOTO YCTPOHCTBA OIpe-
JIEJIUTD YCJIOBHSI €10 PabOTHI.

3agada ynpoieHus. 3a/1ada yIpoIeHus COCTOUT U3 CJIEIYIOIIIX ITa-
TOB:

1) pewmuTh 3ajady aHaju3a U HOCTPOUTH JiJId JAHHOTO KOHTAKTHOIO
YCTPOHCTBA COOTBETCTBYIONLYIO (DOPMYILY;

2) UCHOJIb3Ys 3aKOHBI J1Jist OyJIeBbIX BDYHKIH, MAKCUMAJIBLHO YIIPOCTHTE
HOJTy YeHHYI0 (hOPMYJTY;

3) MOCTPOUTH KOHTAKTHYIO CXeMY, KOTOpasi COOTBETCTBYET YIIPOIEHHOH
dopmysie U, cIe0BATENIBHO, COMEPKUT MEHbIIee IHICI0 KOHTAKTOB.

Cpen 337129 HA COCTABICHNE KOHTAKTHBIX CXEM CJICIyeT BBIIC/IUTD JBA
HanboJIee 4aCcTO BCTPEYAIOIINXCS THUIIA.

[Tepsbrit T 3a/1a9 — 9TO TaK Ha3bIBaeMble “3aj1a4n Ha rosiocoBanne’”. B
HUX TPeOyeTCst COCTABUTH CXEMYy IJIsi IIPOBEJICHUS MOJIOCOBAHIS IPHU COOJIIO-
JleHUN Kakux-jnbo ycjaosuit. JIjis perenusi 3a/1ad 9TOro THUIIA HEOOXOMMO
COCTABUTH BHavaje Tabauiy ucTuHHOCTH. Kakaast CTPOKa ITON TaO/IUIIbI
MOKET OBITH OTOYKJIECTBJIEHA ¢ KOHKDPETHOIl cuTyarueil, KoTopas BO3HUKa-
et npu rojiocoBanuu. [lo ycyoBuio 3ajadn onpeessieTcst MPUHIMAETCS Jin
B 9TOM CJiydae pellieHne win HeT. Ecjin pelienne npuHUMAETCsi, TO OysieBa
dyukims nmeer B 910t cTpoke 3uavenne 1. Eciu ke perienue ne npuHuma-
ercs, To 3HadeHune Gyukipn paBHo (. TakuM 0Opa3zoM HAXOJUTCS BEKTOPHOE
sajianue Gyskiun. Teneps octaercs coctasuth s nee CAH® wm CKHO
(1T0 KOpOUe), YIPOCTHTH U COCTABUTH 10 MOJIY 9eHHOIT (hOpMYJIe TPOCTEHIITY 0
CXeMy.

Bropoit Tun 3aza1 — 9T0 331890 HA COCTABJICHUE JICKTPUUECKUX CXEM.
Omu TpebyIOT UHUBUYATIHLHOTO PEIIeHNs 1, TI0ITOMY, JIJIST HIX ODIIEro aJj-
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1) T122 V Tax3 V T1X9;

2) ((Zl V 1,‘2) A\ ZEl) D (5(51 Vv (mll’g));
3) (w1 Vxo) Axp) @ ((x1 V x2) A T);
4) (zg = x1) V ((z273) = 21);

Pewenue:

6.2
(3 = 1) V ((2213) = 21) =
= (V) V(@ V Vo) 2
N T 2.2, 4.2
=T3VT1VIT2VIT3VIr =
=21 VIV T3
Omeem:

5) (z2 @ x3) V (21 A w2) = (w213);
6) ((Il V 1’2) = (IQ V x3 ) \Y (2511‘4).

3 Cxembl 13 QYHKIIMOHAJBHBIX 3JIEMEHTOB

3.1 KoHTaKTHBIE CXEMBbI

Konmaxmnotli cxemoli HABBIBAETCS CXEMa, COCTOSINAA U3 CJIEAYIONINX
SJIEMEHTOR:

1) 3aMbIKaloONe KOHTAKTHI (KOTOPBIM COOTBETCTBYIOT HEKOTOPBIE 1PO-
[O3UINOHAJILHBIE TlepEMEHHbIE);

2) pa3sMbIKAIOIINE KOHTAKThI (KOTOPbIM COOTBETCTBYIOT OTPULIAHUS HEKO-
TOPBIX MPOMO3UIHOHAIBHBIX EPEMEHHBIX );

3) 1ocsieoBaTeIbHOE COSJUHEHNE KOHTAKTOB (KOTOPBIM COOTBETCTBYET
KOH'BIOHKIIUST HEKOTOPBIX IPONO3UIMOHAIBHBIX EPEMEHHBIX UM UX OTPUILA-
Huit);

4) napaJesIbHOE COEJIMHEHNE KOHTAKTOB (KOTOPBIM COOTBETCTBYET JIU3b-
IOHKIINS HEKOTOPBIX TPOTO3UIMOHATBHBIX IePEMEHHBIX M X OTPUIIAHIIH).

[TocKOIbKY KasK/blii U3 ONPEJETEHHBIX BBIMIE 3JEMEHTOB KOHTAKTHOIL
CXEMbI MOYKHO PACCMATPUBATH KAK HEKOTOPYIO OyJieBy (DyHKIMIO, TO X MOK-
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Ilposepka: (1+1+1)'=3+4-6+12-3+6-3 =381.

Omesem.:
ot oyt 2t dady o day® F Ayt 4y e et
+12x2yz + 121’y2z + 12xy22 =+ 637:2y2 + 62222 + 63/222

2) (2 4y — 2)%

Bamaua 8. Yemy pasen koacbdummument npu 22y32? B BLIpaskenun

(x+y+2)7?

Pewenue. dror koapdurment Oyaer paBeHn
7|
CECT =5-6-7=210.
Omeem: 210.

Bagauda 9. Uemy pasen koapdunpent npn 2%z B Boipaxkenun
(z — 2y + 52)1?
Omesem: -924000.

3&,[[&‘1& 10. CKOHI)KO CJlaraeMbIX MMeeTCsd B KazKJIOM U3 Bpra}KeHI/IﬁZ
1) (z4y+ 2)%

Pewenue. PaccmorpuM paszsindnbie pa3oueHust ducjia 6 Ha TPU IEJbIX
cjlaraeMbIX, pasJienB Takne pasOUeHus 10 THCIY [MOBTOPSIONINXCA CJlarae-
MBIX.

1). Bee caaraembie pazsiumuanbl. Hanpumep, 6 = 5 4+ 1 + 0. Ilouyuum
pasJIMIHbIe YIOPSAI0UeHHbIe TPOWKH U3 TPEX 3JEMEHTOB 0e3 BO3BpPAICHU
WM pasMertienust 6e3 Bo3BpallleHus u3 3 3J1eMeHTOB 1o 3 3jeMenTam. uciio
BCEBO3MOYKHBIX TAKINX TPOEK PABHO

3!
A= _—6.
T (3-3)!

9



Takoe ke 9UCJI0 BADHAHTOB JIQJIyT U cJjiejiyionine pasouenus: 6 = 4 +
+2+0u6 =342+ 1. 3HaunT, B cjydae Pas3JINIHBIX CJIATaeMbIX, IOy IUM
Bcero 18 BapnaHTOB.

2). Cpeau ciaraeMbIX BeTpedaercs JBa nosropenus. Hanpumep, 6 =
= 6 + 0 + 0. Herpy/uo jorajiathbcsi, 9T0 BO3MOXKHBI €Ille JIBa BapUAHTA!
6=0+6+0u6=0+0+ 6. Takke 110 Tpu BapuaHTa JQJIYT paszOHeHUs
6=4+1+1u6 =343+ 0. 3uauut, B 3TOM cJiiydae mojydaeM Bcero 9
BapUAHTOB.

3). Tpu moBTOpEHUsI, T. e. KOrjia BCe cJaraeMble DaBHbI, MOXKeT ObITh
TOJIBKO B OJHOM BapuanTte: 6 = 2 + 2 4 2.

Tereps ocTasoch CJI0KUTH UHCI0 BCEBO3ZMOYKHBIX BapUAHTOB JIJIS BCEX
cJly9aeB BMeCTe:

18+9+4+1=28.
Omeem: 28.

2) (a + 2b+ 5¢+ d)*; Omeem: 35.
3) (r+s+t+u+wv)5 Omeem: 210.

3angadga 11. JlokazaThb cJejyomnue paBeHcTBa:

Do =0
Pewenue. ' '
O = =l ~ =~ — O
2) ;
3) S (-1)Ch =0,

4) Cp - Cp = G- Oy

5) €3, = SO(Ch

i=0
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3anada 38. s caenyrouux 6yseBbix dysxiuii mocrpounts CKH®,
UCTIOJIB3YsT TAOIUIIBI HCTHHHOCTH.

1) (Z1 = 22) = ((z223) = (2122));
) (21 = 22) = T1) ® (21 = (2122));
~|((331$2) = 331) D ((371 D 332) = .TQ);

Pewenue: Buagase rmoctponM Tabjiuily HCTHHHOCTU JIJisd 9TON (DOPMYJIbI
(Tabania 10).

Tabsmma 10

T (o A ) =2 ) @ (o1 & 3 ) = T )
0 0 0 O 1 1 1 0 0 O 1 1
0 0 0 1 1 1 0 0 1 1 0 0
0 1 0 0 1 0 1 1 1 0 1 1
1 1 1 1 0 O 0 1 0 1 1 0

Teneps cocraisiem CKH®:

(21 V To) A (Z1 V To).

Kaxast ssiementaptast ausbionkuus 31oiit CKH® cocrasiena 1o co-
OTBETCTBYIOIIEH CTPOKE TabJMIBl UCTUHHOCTH, B KOTOPOil (DYHKIHS UMeeT
sunavenue (. Ecim B 970l cTpoke 3Hauenune nepemennoii pasuo 0, To B co-
CTaBJIAEMOIl U3 BIOHKIMN HYZKHO MOCTABUTH CUMBOJI CAMOIl TIEPEeMEHHOI, a
ecJIn 3HAYEHHEe [epeMeHHO paBHO 1, TO BCTABUTL HYKHO OTPHIAHEE Iepe-
MeHHO#. UKC/I0 pa3iniHbIX 9JIeMEeHTaPHBIX [IN3BIOHKIINI PABHO TUC/TY CTPOK
TAaOIUIBI ICTUHHOCTH, B KOTOPBIX (QyHKIns nmeet 3uadeHue (. Hucao wie-
HOB B KaXKJIOU 9/IEMEHTAPHOI U3 BIOHKIIUU OJIHAKOBO U PABHO UHCJIY BCEX
HePEeMEHHbBIX, BXOJAMNX B GOpMyJTy, T. €. 2.

Omeem: (z1V Za3) A (Z1 V Ta).

4) (x5 = x1) = ((x9 V3) = 171);
5) ((xg ® x3) = (1 V 22)) = (T213);
6) ((Il V I’Q) = (IQ V l’g)) S5 (I1$4).

Bamaga 39. s caenyiomux OyiaeBbix dyukuuit mocrponts CKH®,
UCIIOJIBb3YST PABHOCUJIbHDBIE TIPEOOPA30BAHIST:
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BCEX IIePEMEHHbBIX, BXOJAIINX B bOPMYyJIy, T. €. 3.

Omeem: ({fli‘gffg) \ (i’li‘gl’g) V (l‘lfgi‘g) \Y (l‘li'QCLg) V (mlngg) V$1$2$3).

2) (1 = x2) = T1) ® (1 = (z122));
3) 1((z122) = 1) & (21 ® 2) = T2);
4) (fﬁg = ZEl) (([EQ V 1‘5) = 1'1)

5) (z2 @ x3) = (21 V 22)) = (T273);
6) ((z1Va2) = (22 Va3)) ® (124).

Bamada 37. s caenyronux 6yseBbix ¢yaxknuii mocrpouts CIH®D,
HCIIOJIb3YsT PABHOCUIBHBIE TPE0OPA30BAHIIST:

1) (71 = 22)V]((z273) = (7172));
2) ((Zl vV :Cg)fﬂ ) (3:1 = (xlxg));

Pewenue:
((x1 V) NT1) B (21 = (21 A 2o )

_ _ _ 32, 5.3, 5.
= (2171 V 2271) @ (T V (2129))

=

w
=

2971) ® (71 V 21)(T1 V 19)) =
6.1
ToZ1) D (T V x9) =
/= 41,43, 44
(IQJ:I)(—‘ (:IZ1 \Y xg)) Vv (1 (.’L’Q{L‘l)(a)‘l \Va 332)) =
- - L1
2oT1) (21T2) V (T2 V 1) (1 V 22) =
1.1, 3.1
= (ToVa)(T1Vay) =
_ 3.1, 1.2
- I’Q(JJ\/SEQ) Vv 1/'1(1'1 V .2’,'2) =
= IQIl \/ -’1:21’2 Vi $1i’1 v 7179 5.1,:5.6

= T9T1 V X1Z>.

=
= (
= (
=

Omeem: ToT1 V T12o.

3) ((z122) = 1) & (21 B 22) = Ta);
4) (x5 = x1) ® (22 Vx3) = 17);
5) ((xaw3) V (1 V 22)) = (w273);
6) ((x1V x2)(x2 V 23)) ® (T1724).
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1.2 IIpuHIUIT BKJIIOYEHUS W UCKJIIOYEHUS

[Tycts nmeercst muozkectBo X u3 N asiementon. [lycTb Kaxkiplii u3 siie-
MEHTOB MOXKeT 00JIaJaTh HEKOTOPBLIMU H3 CBOHCTB Gy, G2, ..., Gp. depes
N(ay,ag,...,;a;) (1 < k < n) 0603HAUIM KOJUIECTBO 3JEMEHTOB 13 X,
KOTOPBIE 00JIQIAI0T CBOWCTBAMU a1, A9, . . ., A U, MOXKET OBITh, HEKOTOPBIMH
Jpyrumi. Yucsio s;1eMenToB, He 001 IAIONINX HU OJIHUM U3 CBOUCTB a1, G2, . . .

., ay, 0bozHauum yepe3 N(ay, o, . . ., ay). Torya cipaBeuBa ciepyomas
dopmya BKIIOYEHNIT 1 NCKJIIOYEHUIL:

N(dl,EQ,...,En) :N—N(al) —N(ag) —...—N(a,L)+N(a1,a2)+
+N(ay,a3) + ...+ N(ay_1,a,) — N(ay, as, a3)— (1.1)
—N(ay,as,a4) — ... — N(ap_2,a-1,0a,) + ...

+(=1)"N(ay,...,a).

[Ipu perennn 3aj1a49 9TON TEMbl MOYKHO HCIIOJIb30BATH HE TOJBKO (DOp-
MyJIy BKJIIOYEHHUI M MCKJIIOYeHUil, HO U cBelieHust u3 TeMbl “IlepecranoBku u
covyeranns’.

3agaua 12. [Ipu obciieroBanm IuTaTeI-CKUX HHTEPECOB, BLIACHUIOCH,
aro 60 HPOIEHTOB CTYJEHTOB YuTaeT »KypHas A, 50 IPOIEHTOB CTY/IEHTOB
gyuraeT KypHai C, 50 npoleHToB ynTaeT KypHaJa B, 30 npoieHToB yuTaior
xypHaiael A u B, 20 — xxypuanst B u C, 40 — xypuanet A u C, 10 —
kypaasbl A; B, C. CKOJIbKO MPOIEHTOB CTY/IEHTOB:

1) He YuTAET HU OJUH >KypHAJ?

2) 4uTaeT B TOYHOCTHU 2 YKypHAaJa?

3) duraer He MeHee 2 YKYPHAJIOB?

Pewenue. Beenem ciemnyrorine 0003HaAUEHMSI:

N = 100% — upoueHT Bcex CTyAeHTOB;

N(A) = 60% — nporeHT BCex CTYJIEHTOB, KOTOPbIE YUTAIOT KYPHAJ A;

N(B) = 50% — npoleHT Beex CTYJIeHTOB, KOTOPbIE YUTAT KypHas B;

N(C) = 50% — 1poneHT Beex CTYJIEeHTOB, KOTOpble YuTatoT KypHai C;

N(A, B) = 30% — nporienT Beex CTyJeHTOB, KOTOPDIE YTAIOT XKy PHAJIbI
Au B,

3
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N(B, C) = 20% — UpOLeHT BCexX CTYIEHTOB, KOTOPbIe YUTAIOT YKYPHAJIbI
BuC,

N(A,C) = 40% — npoleHT Beex CTYIeHTOB, KOTOPbIe YHTAIOT YKYPHAJIbI
AuC,

N(A, B,C) = 10% — npomneHt Bcex CTYJIECHTOB, KOTOPbIE YUTAIOT XKYD-
nasel A, B u C

N(A, B,C) — TIponeHT Bcex CTY/IeHTOB, KOTOPbIe He YHTAIOT HH OJH
JKYPHAUL.

TOF)I&I a) IIPpOIEHT CTY/IEHTOB, KOTOPbIEC HEC YUTAIOT HU OJINH 2KYPHaJI:

N(A,B,0) = N — N(A) — N(B) — N(C)+
+N(A,B)+ N(B,C)+ N(A,C) — N(A,B,C) =
100% — 60% — 50% — 50% + 30% + 20% + 40% — 10% = 20%.

6) HafiJleM IPOIEHT CTYJIEHTOB, KOTOPbIE YNTAIOT B TOUHOCTH KYPHAJIDI

Au B:
N(A, B) — N(A, B,C) = 30% — 10% = 20%,

IPOIIEHT CTYJIEHTOB, KOTOPhIE YUTAI0T B TOYHOCTH KypHassl B n C:
N(B,C) — N(A, B,C) = 20% — 10% = 10%,

IPOLEHT CTYJIEHTOB, KOTOPLIC YUTAIOT B TOYHOCTH »KypHanl A n C:
N(A,C) — N(A, B,C) = 40% — 10% = 30%.

Torja IPOLEHT CTYAEHTOB, KOTOPbIe YUTAlOT B TOYHOCTH ABa XKypHaJla;

20% + 10% + 30% = 60%.
B) TIPOLEHT CTYJIEHTOB, KOTOPbIE YUTAIOT HE MEHEe JIBYX KYyPHAJIOB:
60% + 10% = 70%.
Omesemaui: 20%, 60%, 70%.

3anada 13. B orgese HayIHO-UCC/IEI0BATE/ILCKOIO HHCTUTYTa paboTa-
10T HECKOJIBKO UeJIOBEK, [IPUYeM KaXKIbIil U3 HUX 3HAET XOTdA Obl OJIH UHO-
CTPAHHBIN SI3LIK. 6 9E/OBEK 3HAIOT aHrIniicKmii, 6 — memerkuii, 7 — dpam-
Iy3CcKuit, 4 — aHrniickuili u nemenxuit, 3 — HemMenkuit u QPpaHIry3cKuii, 2 —
dpanmysckuit u anrniickuii. OJUH 9eI0BeK 3HaeT Bee TpH A3bika. CKOJIBKO
qesioBek paboraer B otjiesie? CKOJBKO M3 HUX 3HAET TOJIbKO AHIVIMACKUIi?
CkoJsibko — ToJIbKO paniysckuii? Omeemuwi: 11; 1; 3.

3anada 14. Ha onnoit u3 kadenp yausepcurera padboraior 13 UesioBex,
[pUYeM KazK/Iblil U3 HIX 3HAET XOTs Obl OIMH MHOCTPAHHBI s3bIK. 10 uesoBeK

12

Bropoii criocod — 310 ucnosib30Banne paBHOCUILHBIX TPE0OPA30BAHMIL.
Brauase nexozayo GopMmy/ty yIpomaoT 1 noiydaor dopmyry Hag {V, A
A, 1}. Barem, noab3ysich JUCTPUOYTUBHBIMU 3aKOHAMH, [OJIYYAIOT I3 bIOHK-
THBHY0, JIN00 KOHBIOHKTHBHYIO HOPMaJIbHY10 GopMy (CMOTpst 9TO TpebyeTcs
B YCJOBUU 3aJ1a11) U HAKOHEIl, MCIOJb3Ysl CBOHCTBA KOHCTAHT, JOMOJIHSIIOT
HOJIYYeHHYI0 HOPMAJIbHYIO (hOPMY JI0 COBEPIIEHHOI.

Bamaga 36. Qg cienyromux OyseBbix dynknuii nmocrpouts CIHD
UCIIOJIb3YsT TabJIUIBI UCTHHHOCTH:

1) (Z1 = T2) A ((z22x3) = (2129));

Pewenue: Bravase noctponn TabJliily HCTHHHOCTH Jist 9TOH hOpMyJIbl
(Tabania 9).

Tabsma 9
( T = 9 ) N ( ( Tro N T3 ) = ( r1 N X9 ) )

1 1 1 1 0 0 O 1 0 0 O
1 1 1 1 0 0 1 1 0 0 O
1 0 0 0 1 0 0 1 0 0 1
1 0 0 0 1 1 1 0 0 0 1
0 1 1 1 0 0 0 1 1 0 0
0 1 1 1 0 0 1 1 1 0 0
0 1 0 1 1 0 0 1 1 1 1
0 1 0 1 1 1 1 1 1 1 1

Teneps cocrasisiem CIHD:
(Z122T3) V (T1Z2x3) V (2122F3) V (212223) V (2122T3) V 212223)

Kaxkmas snemenrapras xombionkimst stoit CJIIH® cocrasiena mo co-
OTBETCTBYIOMIEHl CTPOKe TabJIUIbl UCTUHHOCTH, B KOTOPON (DYHKIUSA HUMEET
supadenne 1. Eciau B 3T0i cTpoke 3Hadenune IepeMennoil paBHo 1, To B co-
CTABJIAEMOI KOHBIOHKIUKM HYZKHO [OCTABUTHL CHMBOJI CAMOI II€PEeMEHHOH, a
ecJIl 3HaYeHUe HepeMeHHol paBHo 0, TO BCTABUTL HY>KHO OTPHUIAHEE Iepe-
MEHHOI1. T‘II/ICHO pa&]’[H‘{HbIX S.T[CMCHT&prIX KOH'])IOHKILI/Iﬁ paBHO ‘H/IC.)'[y CTpOK
TAaOIUIBI UCTUHHOCTH, B KOTOPBIX (byHKIMs mMeeT 3uadenne 1. Hucmio MHO-
JKuTeJsieil B Ka)K,l];Oﬁ SJIGMGHTapHOP’I KOHBIOHKIIMN OAMHAKOBO U PaBHO ‘II/ICJIy
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Kownsronkmuenoti nopmaavhoti popmoti (KH@) HasbiBaeTCsl BCIKAs dJ1e-
MEHTapHAasT AUIBIOHKIHA, JNO0 KOHBIOHKIINA HEKOTOPOTO YUCJIa 3JIEMEHTaP-
HBIX JU3BbIOHKIIUI.

Jlussronkmuenot nopmanvhot gopmots (JJHP) HazbIBACTCS BCAKASL D16~
MeHTapHAas KOH'bIOHKIIUS, JTUOO0 JUIBIOHKINA HEKOTOPOTO YUC/Ia 9JIEMEHTap-
HBIX KOHBIOHKITHI.

Cosepuiernots konstonkmuerot nopmasviot gopmoti (CKHD) nasbiBa-
ercst Besikast KHD, B Kazkj1yto ajieMeHTapHyIo U3 bIOHKIINIO KOTOPOI BCsiKast
nepeMeHHast b0 ee OTPUIAHNE BXOAUT POBHO 1 pas, ecjin 9Ta repeMeHHast
Jinbo ee OTpHUIAHIE, BXOJUT B KAKYIO-IUOO0 JIPYTYIO 3JIEMEHTAPHYIO JIN3HIOHK-
o s1oit CKH®.

Cosepuwiernots duzsronkmuenots nopmarvrot gopmoti (CAHD) nasbiBa-
ercst Besikast JJTHD, B Kak 1y10 9/1eMEeHTapHYI0 KOH'BIOHKIINIO KOTOPO BCsiKast
HepeMeHHas Jib0 ee OTpHUllaHue BXOJUT PoBHO 1 pas, ecjim 9Ta rnepeMeHHas
JinbOo ee OTPHUIAHIE, BXOJAUT B KAKYIO-THO0 JPYTYIO 9JIEMEHTAPHYIO KOHHIOHK-
o sroit CKH®.

J11s1 TpOU3BBOJILHOT 3JIeEMEHTAPHO KOHBIOHKIIIN BCSKHUIT ee 31eMeHT (T.e.
HEKOTOpasi TepeMeHHast, b0 OTpPHIaHIe HEKOTOPOii MepeMeHHOM) Ha3blBa-
€TCsl €8 MHONHCUMENEM.

Besikast OyneBa byHKIUSA, OTJIMYHAST OT KOHCTAHTHI, UMEET €JMHCTBEH-
upie CIIH® u CKH®, 1o moxer umers Heckosibko JJTH® u KHO.

Crpositecst CKH® u CJIH® asyms criocobamu. [lepsbiit criocod — nc-
nosb3oBanue Tadsni ucrunnoctu. Jisa CAHD Boibupaiorest Te cTpoKn, B KO-
TOPBIX (DYHKIIMS MMEET 3HAYCHNE |, U JIJIsd KaXKJI0 I3 TAKUX CTPOK COCTABJIs-
I0TCsI COOTBETCTBYIOIIHE 9JIEMEHTAPHBIE KOHLIOHKIUN CJICJIYIONIIM 0OpPA30M:
ecJIn B PACCMATPUBAEMOIT CTPOKe HEKOTOpasi liepeMeHHas uMeer 3Hadenue 1.
TO B KOH'BIOHKIINIO BCTABJISIOT CaMy MEPEMEHHYIO, €CJIN JKe 9Ta MepeMeHHas
umeet 3uaderne 0, TO B KOHbIOHKIUIO BCTABJISIIOT OTPUIAHIE STOM MepeMeH-
Hoit. Hakowner, cocraBiieHnble jijis KaxKJ0if U3 BBIOPAHHBIX CTPOK, JIEMEH-
TapHble KOHBIOHKIINN COEMHAIOTCS MeXK Iy coboil oneparyeil In3bIOHKINN.

Hiss CKH® BeibupatoTcsi Te CTPOKHU, B KOTOPBIX (DYHKIIS MMEET 3Ha-
denne 0, U Jyist KaxKJIOH U3 TAKUX CTPOK COCTABJISIIOTCSI COOTBETCTBYIOIINE
9JIEMEHTAPHbBIE JIN3BIOHKIUN CJICAYIONUM 00PAa30M: €CJI B PACCMATPUBAE-
MOl CTpPOKe HeKoTopasl epeMeHHasi numeer 3unaderue 0, TO B KOHBLIOHKIIUIO
BCTABJISIOT CaMy HEPEMEHHYIO, €CJIN JKe 9Ta [epeMeHHas UMeeT 3Hadenue 1,
TO B KOHBIOHKIIMIO BCTABJISAIOT OTpuiianue 3Toil nepemennoit. Haxoner, co-
CTaBJIEHHBIE JIJI KAXK/ION 13 BEIOPAHHBIX CTPOK IJIEMEHTAPHBIE U3 HIOHKIIIHT
COEJIMHSIOTCA MeXK/y coboil orepalineil KOHbIOHKIINN.
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SHAIOT AHIVIMIACKMIL, 7 — Hemenkuil, 6 — dpaniy3ckuii, 5 — aHruiickuii u
Hemenkuii, 4 — anruitckuit u ¢ppaniy3ckuii, 3 — HeMenKuit 1 ppaHILy3CKuii.
CkosibKO 4esioBek 3HaAIOT Bce Tpu si3bika? CKOJIBKO — POBHO J[Ba sI3bIKAT
CkoJibKO — ToJIbKO anrmiickuii? Omeemaul: 2; 6; 3.

3agadga 15. CrapocTa 0J{HOTO KJIacca JIAJ CJICYIONNe CBeJIeHHst 00 yue-
HUKaX:

B wuacce yuarcst 45 yueHUKOB, B TOM uncjie 25 MajabaukoB. Crioprom
3aHUMAIOTCA 28 YUEHUKOB, N3 HUX 18 MAJBINKOB U 17 XOPOIIO YCIEeBAIOIIX
IITKOJIBHUKOB. XOPOIIO YUYaTCsl U B TO K€ BPeMsl 3aHUMAIOTCsI COpTOM 15
MaJIBINKOB Kj1acca. Beero yerneBaoImx MaJIbduKoB B Kiacce 16, a Bcex ycie-
BaIONNX YUEHNKOB Kiacca — 30.

[Tokazars, 9TO CBejeHUs, JaHHBIE CTAPOCTOMN, MTPOTHBOPEYNBDI.

Pewenue. Beniem ciemyrotue obo3HaueHA:
@7 — TIPUHAJIEKHOCTD K MYZKCKOMY ITOJIY;

@y — yCIIEBAEMOCTD;
a3 — 3aHATUE CIOPTOM.

Torma:

N(ay) — 4ucao MaJbIUKOB;

N(ag) — 4ucso XOpoIo YeneBanIuX yIEHHKOB KIACCa;

N(a3) — 9MCI0 YICHUKOB, 3aHUMAIONINXCST CIIOPTOM;

N(ay, az) — 4UCJIO0 MAJBYNKOB, KOTOPbIE 3aHUMAITCSI CLIOPTOM;

N(ay,as) — 4MCI0 MAJIBIMKOB, KOTOPBIE XOPOIIO YCIEBAIOT;

N(ag,az) — 4ucjI0 XOPOIIO YCHEBAIONIMX KOJLHUKOB, KOTOPbIE 3aHu-
MaloTCsl CIIOPTOM;

N(ay, az, az) — 9UCIO MATBLINKOB, KOTOPBIE XOPOIIO YCIEBAIOT U B TO 7KE
BpeMsl 3aHIMAIOTCS CIIOPTOM;

N (a1, ag, @3) — IHUCII0 JAEBOUYEK, KOTOPBIE TIJI0X0 YIATCS 1 HEe 3aHIMAIOTCS
CIIOPTOM.

Teneps oboznatum wepes N UHCIO yIEHNKOB B KJ1acce. Bee roToBo st
npuMenenust (GOPMYJIbl IPUHIMIIA BKIIOYCHUA U UCKIIIOYCHIUS:

N(a1,az,@3) = N — N(a1) — N(a2) — N(az)+
+N(a1, a2) —+ N(al, (lg) + N(CLQ, a3) — N(al, as, a3) =
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=45-25-30—-284164+174+18-15= —-2.

OJ1HaKo, MOHSTHO, YTO KOJUIECTBO HEYCIIEBAIOIINX JIEBOUEK, KOTOPbIE HE
3aHNMAIOTCSI CIIOPTOM, He MOXKeT OBbITh OTpHUIATeIbHBIM JHCI0M. [losToMy
CBEJICHUS, TIOJJaHHbBIE CTAPOCTOI, ITPOTUBOPCYUBHI.

3anada 16. Haiitu qncjio nepectaHoBOK a1, G, . . . , Gy U3 71 9JIEMEHTOB,
B KOTODBIX HH OJIMH 3JIEMEHT He ocraercst Ha Mecte. Omeem: (n — k).

3agada 17. Haittu qnc/to mesibix mOJI0KATEILHBIX THCe, He ITPEBOCXO-
asmux 1000 1 He JessInuxest Hu Ha Of4HO u3 uunces 3, 5, 7. Omesem: 457.

3anada 18. Haiitu uncjio 1esibIX MOJIOXKUTENbHBIX YHCeJ, He MPeBOC-
xopgamux 1000 u ne penstmuxcd Hu Ha oxuo u3 uucesn 6, 10, 15. Omeem:
734.

3agada 19. CkojbKuME criocobamu MOXKHO BbIOpATh M3 HATYpPaJbHbBIX
quces oT 1 o 20 JBa dncia Tak, YToObl HX CyMMa OblTa HEUETHBIM UHCIOM?
Omeem: 100.

3agada 20. CKOJILKO Pa3IMIHbIX Y€THIPEX3HAUHBIX TUCEJT MOXKHO CO-
craButh 13 1udp 0, 1, 2, 3, 4, 5, 6, eci Kazkast 13 HUX MOYKET [IOBTOPUTHCSI
HEeCKOJIbKO pa3? Omeem. 2 058.

3angada 21. CrosbKuMHI CIIOCOOAMU MOYKHO EPECTaBUTH MUQPhI THC-
ga 1 234 114 546 Tak, 9T00BI TpU OJUHAKOBDLIE II(MPHI HE CTOSIN APYT 3a
sapyrom? Omeem: 88 080.

1.3 PekyppeHTHbIE COOTHOIIIEHUS

Pexyppenmmvim coommnowenuem (pexyppenmnoti gopmyaoti) Ha3BIBAET-
cst bopmysta Buga a, = f(n,ap_1...a, ) BbpaKaomas upu n > k Kaxk-
bl UJIeH @, HEKOTOPOH mocsepoBaresbhoct (a,) = (a1, ag, ..., a,) 1epe3
HpeabLAyIe k 9WIEHOB Gy 1, Ap—2,. . ., Gp_k. TUCJIO k Ha3bIBAETCS NOPAIKOM
PEKYPPEHTHOIO COOTHOIICHUSI.

[TocaenoBaTebHOCTD (ay,) HABBIBAIOT DEWEHUEM DEKYDPENINHO20 COOM-
HOUWEHUA, €CJIL IPU ee HOJICTAHOBKE B 9TO PEKyPPEHTHOe COOTHOIIEHUE OHO
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2.2 Pasjioxkennst 0yneBbIX QyHKIIHI

[Tycrs a € B = {0;1}. das ueKoTopoii nepeMennoiil & n ee HeKOTOPOro
3HAYEHUSI (@ ONPEJIEJIUM BEJTMINHY L%

“ z, ecama =1,
xTr =

T, ecima=0.

Pasencrso
f@") = xnf(f”4> IR fnf(inila 0)

HA3BIBAIOT PA3A0JICEHUEM OYAe60l PYHKUUL NO NePEMEHHOT.
Ecoin 6yseBa dyukiust f(Z") He siB/sieTcsl IPOTHBOPEUINEM, TO BbIpazKe-
Hue

f@" = \/ Pyt ain
(ay,a9,...,an)
f(ag,ag,.an)=1
HA3BIBAIOT €€ cosepuerHoll du3sonKmueHot nopmasviot gopmoti (CAHD).
Eciin 6ysiesa dyukuust f(Z") He ABJISIETCS TABTOIOTUET, TO BbIDAXKEHIE

f@y= N @FvaPv...val
apsag.say,
fat,a9,....an)=0

HABBIBAETCS €€ COBEPUIEHHOT KOHBIOHKMUEHOT Hopmaavhot gopmoti (CKHD)

CJIH® u CKH® M0KHO ONpejieuTh WHJLYKTUBHO.

daemenmapnoti KonsrorKyueld Ha3bIBACTCS KOHBIOHKIINS HEKOTOPOI'o
YMCIA IEPEMEHHBIX M OTPHIAHII TepeMennbix u3 muozkectsa U = {uy, ug, . . .
e Uy - - .}, [IpUYeM Jjis JIF000H IepeMeHHON YKa3aHHOIO MHOYKECTBA, B 9TOi
KOH'BIOHKITUU MOXKET IIPUCYTCTBOBATD JIHOO caMa repeMenHtast, o ee 0TpH-
nanue. Jliobas mepeMeHHast Wi ee OTPUIAHNE TaKyKe SIBJISIeTCsT DJIeMeHTap-
HOIl KOH'BIOHKIIHEN.

daemenmapnott Jusstonkyuel Ha3bIBACTCS JUIBIOHKIUNA HEKOTOPOTO
quC/Ia epeMeHHbIX U OTPHIaHuil lepeMeHHbIx 13 MHoKecTBa U = {uy, ug, . . .
cey Uy, .« -}, TIPHYEM JIJTsE TTIO00M [IEPEeMEHHOM yKa3aHHOIO MHOYKECTBA B 9TOf
JIM3BIOHKITNN MOYKET IIPUCYTCTBOBATH JIMOO caMa IepeMeHHast, Jibo ee oTpu-
nanue. JIobas nmepemMeHHasi UM ee OTPUIAHIE TaK YKe SBJIAETCA dJIEMEeHTap-
HOI JIN3bIOHKIUECT.
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12) ((x1 ® 22) = (2 D 23)) = (21 D x9).

3agada 35. Yka3arTh CyIIECTBEHHbIE TEPEMEHHBIE VIS CJICIYIONIX Oy-
JIeBbIX (DYHKIINiT, 3alaHHBIX BEKTOPHO.

1) f(#%) = (11110000);

Pewenue: CocraBum TabJinily MCTUHHOCTHU JUIsE JIaHHOM OyseBoit pyHk-
nuu (Tabauna 8).

Tabsma 8
Tr1 Ty T3 /
0 0 O 1
0 0 1 1
0O 1 0 1
0O 1 1 1
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 0

Amnans TabnIbl H03BOJISET CAEJNATH BBIBOJ O TOM, YTO HEPEMEHHBIC Tg
1 r3 ABA0TCs BuKTHBHBIME. CUle0BATEILHO, CYIECTBEHHON epeMeHHOIl
SIBJISICTCSL TOJILKO OJ[HA [IEPEMEHHAST X1 .

Omeem: {1}.

2) f(#*) = (00110011);
3) f(#%) = (00111100);
4) f(#*) = (01010101);
5) f(#%) = (1011100111001010);

Pewenue: TIoCKOIBbKY HEOOXOIMMBII IPU3HAK HAINYUsST (PUKTUBHBIX T1e-
PEMEHHBIX — YCTHOE KOJMYCCTBO CAMHUILL MM HyJeH — He BBIIOJIHACTCS, TO
B JanHOil GpyHKIMM HeT (BUKTUBHBLIX HepeMeHnbiX. CiefoBaTebHo, Bee 11e-
PEMeHHbIe CYIeCTBEHHEL.

Omeem: {1, T2, T3, T4}

6) f(#*) = (0011110011000011);
7) f(#*) = (0111011101110111);
8) f(#*) = (0101111100001010).
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TOXKJIECTBEHHO BBITIOJIHSIETCS.

Pertierie pekyppeHTHOTO COOTHOIIEHUST HA3BIBACTCS YACTMHBLM, €CJIH OHO
HE 3aBUCUT OT [IPOU3BOJILHOI [OCTOSHHO U KazKJIbLil €ro YieH OlpeIe/isieTcst
OJIHO3HAYHO, 3aBUCS JILIIL OT HOMEpA.

Pelienne peKyppeHTHOIO COOTHOIIEHNUS k-TOr0 MOPSIIKa Ha3bIBA€TCA 00-
WM, €CJIM OHO 3aBHCUT OT k npousBoJibHbIX HocTostHHBIX Ch, Co,. .., Cy.
[TyreM mog6opa 9TUX MOCTOAHHBIX MOYKHO ITOJIYYUTDH JIIOOOE YacTHOE pellie-
HEE JIAHHOT'O PEKYPPEHTHOI'O COOTHOIIEHNS, YIOBJIETBOPsIIONIee k Hada bHBIM
YCJIOBUSIM.

Ob1iee perienne peKyppeHTHOrO COOTHOIIEHUST — 3TO 00iast GopMmyia,
“cobupatorias’ BCe YaCTHBIE PEIIEeHUs.

PexkyppenTHoe COOTHOIIECHNE BUIA:

fin+k)=af(n+k—1)+af(n+k—2)+...4arf(n)+9(n), (1.2)

rae aj, az,...,a; € C, 9(n) # 0 Ha3BIBAETCH AUHETHOIM PEKYPPEHMHBIM
COOMHOUENUEM € NOCTNOAHHBMU KOIPPUUUEHMAMU.
PexyppenTnoe cooTHorenne Buja;

fn+k)=afin+k—-1)4+af(n+k—2)+...+apf(n), (1.3)

rjie a, ag, . . -, a4, € C HazpBaeTcst AuHetdHbM 00HOPOOHBIM DEKYPPEHIMHBLM
COOMHOULENUCM € NOCTNOAHHBLMU KOIPHUUUCHMAMU.
Ypasuenue
2 —a . —a =0 (1.4)
HA3BIBACTCH TAPAKMEPUCTIUNCCKUM YPAGHEHUEM PEKYPPEHTHOIO COOTHOLIE-
Hust (1.3).
Ob1iee pelienne JIMHEHOrO 0JIHOPOJIHOIO PEKYPPEHTHOIO COOTHOIICHUS
(1.3) umeer Bu/
S
a(n) = Z(Cil +Ciyn+ ...+ Con AL,
i=1
e Ci; (1 <0< 551 < j <7r)— KOMIUIEKCHBIE HCIA, & A, A2, ..., As
Pa3IMIHBIE KOPHE XapAKTEPUCTUIECKOTO YPABHEHNS] COOTBETCTBEHHO KpaT-
HOCTH T'1,72,...,Ts.

Ob1mee pererne pexyppeHTHOro cootHommenust (1.2) MoxKHO Tpejcra-
BUTL B BUJIC CYMMBI OOIIErO PEHICHUs COOTBETCTBYIOMIETO OJHOPOIHOIO CO-
orrotenns (1.3) u HEKOTOPOro YACTHOrO pellieHus: cooTHorenust (1.2).

s xaxgoro u3 suos dynkuun ¥(n) peKyppeHTHOrO COOTHONICHHS
(1.2), qacTHOE peleHne UMeeT ONpe e IeHHbIH BT,
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B ciyuae, koryia #(n) = Ry(n)A", rae R, — MHOIOWIEH cTelieHn m,
COOTBETCTBYIONIUIT N-My YJICHY [OCIEA0BATE/ILHOCTH U A # 0, yacTHOE pere-
Hue coorHorennst (1.2) nmeer Buj @y, ()", riie @y, — MHOIOUJIEH CTereHn
M, COOTBETCTBYIOMIMUIT N-My 4JIEHY IIOCJEI0BATECILHOCTH, €CJI A HE ABJISICT-
s KODHEM XapaKTEPHCTUUECKOTO ypasHeHust u Bug 1’ Qy, (n)\", ecom A —
KOPEHb XapaKTepUCTUUECKOTO ypaBHeHust KparHocTu 1 (1 2> 1).

3agadga 22. [TokazaThb, 4T0 PEKYPPEHTHOE COOTHOIICHUE

L—i—f(n—l)
o = =1

npu HagaJdbHOM yeioun f(0) = 2 MOXKHO HCIOJIB30BATH sl BBIMUCICHHUS
KBa/IpPaTHOI'O KOPH: U3 YNC/Ia L.

3anada 23. Haiitu obiree perieHne peKyppeHTHOIO COOTHOIICHUST

fin+2)=3f(n+1)—2f(n).

Pewenue. CocTaBUM XapaKTepHCTHIECKOE YPABHEHHE, COOTBETCTBYIO-
1iee TaHHOMY PEKYPPEHTHOMY COOTHOIIEHUIO:

N —3A+2=0.
KopHsiMu  TAaHHOTO XapaKTEPUCTHIECKOTO YPABHEHUS ABJISIIOTCA  JHC/IA
A =1wu X\ = 2. Kparnocrb Kaxkioro usz xopueii — egunnna. Cienoba-

TeJIbHO, pelieHne JaHHOI'O PEKYPPEHTHOI'O COOTHOIIEHM A 3allillIeTCd B BUJIE:

a(n) = Z CaXN! =Ci1 - 1"+ Cy - 2" =C1 + Cy - 27
i=1

IIposepxa:
Ci+Cy- 272 =3(C1 + Cy - 27 — 2(CL + Cy - 27);
Cy +4Cy - 2" =3C, 4+ 6Cy - 2" — 2C; — 2C, - 2™
Cy+4Cy - 2" = Cy +4C, - 2.
Omeem: C1 + Cy - 2™,

3agada 24. Haiitu gacTHOe perieHne peKyppeHTHOr0 COOTHOIIEHHs
fn+2)=4f(n+1) —4f(n),
16

(1@ x2) @ x3) V (21 = 229);

1 = X9) @ (2 = 13) ® (x3 = 1);
11 = (22 = x3)) ® (23 = (22 = 11));
T, = (SL’Q D $3))(i‘1 = (xg ) l‘Q))

7

5)
6)
)
8)

o~ o~~~

3amada 34. [TocTponTh BEKTOPHDIE 3aJIAHUS JIJIsT CIEYIONNX (DY HKITII:
1) (TEI = 1621’3) \Y (1’1 = .1’2371);
Pewenue: g Toro, 9Tobbl NOCTPOUTH BEKTOPHOE 3aJaHne OyseBoil

(byHKI];I/H/I7 HeO6XO}II/Il\rIO IIOCTPONTH Ta6.HI/H[y NCTUHHOCTU JJIA Cb()pl\rlyﬂbl, KO-
Topast peasm3yer 3Ty GyHKmo (Tabiuia 7).

Tabsuma 7
( T, = ( To N T3 ) ) vV ( T, = ( To N T ) )

0 1 0 0 0 1 0 1 0 0 0
0 1 0 0 1 1 0 1 0 0 0
0 1 1 0 O 1 0 1 1 0 0
0 1 1 1 1 1 0 1 1 0 0
1 0 0 0 0 0 1 0 0 0 1
1 0 0 0 1 0 1 0 0 0 1
1 0 1 0 0 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1

U3 Tabmuibl HCTHHHOCTH MOJTY9aeM:
F(x1, 29, 23) = (11110011).
Omsem: (11110011).

xr, = Z’Q$3)({E2 V xy = .’L‘1>;

(

(

($1$2 = .Cf’l)(l’llﬂg = fQ);
(x1 = 29) = (3= 21) = (23 = 29));
(Il = m) = 11V Z3;
(x1 = zox3) (1 V 22);
(x1 VgV as)(rsVa);

(1 = 22) (g = x3)(x3 = 21));

) (1'1 = 1‘2) V (.Z'z = 1‘1);

) (21 ® 22) (22 ® 23) = 1) & (21 V 22);5
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[Tocrponm BHAUAIIE TG HCTUHHOCTH JUIs JaHHOI hopMmy.Ibl (Tabsm-
na 6).

Tabsma 6
((.Tg = .%1) A .Zg) V (334 AN (~| (.%2 A .173) = x1 A .173))
1 o o 0 0 o o0 o1 0 O O O 0 0 o0
1 o o 0 0 o 1 o1 O O O O 0 0 o0
1 o o o0 1 0o 0O O1 0 O 1 0 0 0 1
1 o o 0 1 o0 1 01 O O 1 O 0 0 1
0 1 0 o 0 o 0 01 1T 0O O 0 O 0 O
0 i1 0 0o 0 o 1 01 1T 0O O 0 O 0 O
0 i o 1 1 1 0 OO 1 1 1 1 0 0 1
0 i o 1 1 1 1 10 1 1 1T 1 0 0 1
1 1 1.0 0 0O O O1 O O O O 1 0 O
1 1P 1.0 0 0o 1 O 1 O O O O 1 0 O
1 1 1r 1 1 1 0 O 1 O O 1 1 1 1 1
1 1 1 1 1 1 1 11 O O 1 1 1 1 1
0 1 1.0 0 O 0O O0O1 1 0O O 0 1 0 O
0 1 1.0 0 0 1 O 1 1T O O 0O 1 0 O
0 11 1 1 1 0 OO 1 1 1 1 1 1 1
0 11 0 1 1 1 10 1 1 1 1 1 1 1

Heobxoumbrit ipusnax Hamans GUKTUBHOMN MepeMEeHHOiT — 4eTHOe KO-
JIMYECTBO eJINHUIL WU HYJieil — BBINOJIHsIeTCsI. Ternepb Hy?KHO BHIMATEIBHO
[IPOCMOTPETH BCE CTPOKHU TAOJUIBI UCTUHHOCTU. AHAJN3 JIAHHON TAaOJINIIbI
MPUBOJUT K HAOJIFOIEHIIO O TOM, UTO:

£(0,0,0,0) = £(0,0,0,1); f(0,0,1,0) = f(0,0,1,1);
£(0,1,0,0) = f(0,1,0,1); £(0,1,1,0) = f(0,1,1,1);
£(1,0,0,0) = f(1,0,0,1); £(1,0,1,0) = f(1,0,1,1);
f(1,1,0,0) = f(1,1,0,1); f(1,1,1,0) = f(1,1,1,1).

[To ompenenenuto, mepemenHasi x4 siBjisiercsi puxktupnoii. [locse ee yia-
JIEHUSI, TOJTydaeM BMeCTO nucxoauoit gopmyisl, dopmyny ((Z2 = x1)xs) V
V (T3 = z173).

Omsem: ((T2 = x1)x3) V (T2T3 = x113).

4) ((.’El V 1'2) = (.’flf)fg)) V ($1f2$3);
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yJl0BJIeTBOpstolee HavdabHbiM yesosusaMm f(0) = 1; f(1) = 4.

Pewenue. Jannomy pekyppeHTHOMY COOTHOIIEHUIO COOTBETCTBYET Xa-
paKTepUCTHYECKOE YDaBHEHHE:

N —d\+4=0.

DT0 XapaKTepUCTHYECKOEe YPABHEHUE UMEET OJIMH KOpeHb A; = 2 KPATHOCTH
2. CriefioBaTeJIbHO, pellieHne JAHHONO PEKYyPPEHTHOIO COOTHOIIEHUST 3alli-
miercd B BUJie:

a(n) = (Cy + Con) - 27"
YauTbiBasg HAUAIBHBIC SHATCHUS, TOJIYyIaeM CHCTEMY:

(Cl+02'0)~20:1;
(Cl+02-1)-21=4

13 KOTOPOIt JIETKO MOy TaeTCst
{ Ci =1,
Cy+Cy=2.
[Tostomy Cy = Cy = 1. CiiesoBaresibHo, uckomoe perierue — (1 +n) - 2.
IIposepxa:
(1+n+2)-2"" =4(14+n+1) 2" —4(1 +n) - 2%
4n+3)-2"=8(n+2)-2" —4(1+n) - 2"
dn-2"+12-2"=8n-2"+16-2" —4-2" — 4n - 2",
dn - 2" +12-2" =4n - 2" 4+ 122"
3 nepBoHAYATBLHOTO COOTHOMICHHST TIOJTY THM:
fn) = Fn+1) = f(n+2).

Tenepb IIPpOBEPUM, ITOJIyHIaTCs JIM 3alaHHBIE B YCJIOBUUN 3a/1a91 3HaAYCHU A JIJI1
HaYdaJIbHBIX yC.HOBI/IfIZ

£(0) = F(1) - 1(2)

1
f(0)=2-21—1-3-22:1;



1 2) (21 = x2) = (2133 = T234);
Omeem: (1 +n) - 2". 3) (1 = 22)Ts) = a1;
4) ((.’El = CEQ)(.’Eg =4 1'4)) = (.’Elmg = CEQ.CE4);
3agadga 25. Haiitu gacTHoe perieHre peKyppeHTHONO COOTHOIIEHHs
1 Pewenue: o
fln+1) = gf(”) +2, (21 = 29) (23 = 14) = (1123 = Toxy) =
_ _ __ 6.2
YJI0BJIETBOPsIfOIee HaYaJIbHOMY YCJIOBUIO f(O) =6. = (7 V $2)($3 \% 554) = ($1$3 \ 11321134) =
— - - 1.2, 4.4
= (T1Va)(TsVay) V(T VI3V ary) =
_ 41,43
PPe)weHue. Jannoe pekyppeHTHOE COOTHOIIEHHE SIBJIAETCS HEOIHOPO/L STV VRV VIV IV oary =
HbiM. PerimM BHaMAE COOTBETCTBYIOIIECE €My OJIHOPOJHOE PEKYPPEHTHOE CO- 2.1, 2.2
YOI Y OFHOPOAL PeKYPP —I1$2VI’31’4\/Z‘1\/$3\/I2$4 =
OTHOIIICHUE, T. €. PEKYPPEHTHOE COOTHOIICHUE 3.2
1 =201 VIV ZTyx3V T3V Toxy =
- _ o _ 5.4
f(n + 1) = gf(n) = ((CL’Q vV Il)(l‘l V 1’1)) vV ((1‘4 V 1‘3)(1‘3 V 1’3)) V Loy =
- 5.3
CocraBuM XapaKTepUCTHICCKOE yPABHEHHE JIJISI TOIO PEKYPPEHTHOIO COOT- =((Z2VE) ALV ((Z4V T3) /;21) V Ty =
HOIIEHUS: ) = (ToVT1) V(T4 V T3) Vxgry =
)\—520 :1'2\/$1\/.I'4\/.T‘3\/.’L'21'43iz
= (CZ'QVfl\/.Cf‘4\/£i‘3\/fL‘2)(i‘2\/fl\/fz;\/{fg\/fml) 22
DTO XapaKTepUCTUIECKOE yPABHEHHE UMEET OJUH KOPEHb — A| = 3 Cie- =(ToVas VI VT4V T3) (T2 VI VIV gV IT3) o
JIOBATEJIbHO, OOIINM peIleHHeM OJIHOPOHOIO PEKYPPEHTHOTO COOTHOIIEHMUsI =(1VZ VIV T3)(T2 VT V1V T3) 8 InT=1.
SIBJISIETCST BbIPazKeHne Omeem.: Hanunas dopmyJia sBJISIETCS TABTOJIOTUE]H.
1
Gi(3)" ,
3 5) (0= a)lg=1)) = (p=r);
B 1CXOIHOM HEOJHOPOJHOM PEKYPPEHTHOM CoOTHOMIeHNN v(n) = 2. 1o 6) (7=p) = ((@=Dp)=q);
BbIpazKeHUe 3alliilieM B BHJIe ) ((p=4q) =p) =p
R(n)\" = 21, 8) (p=1q) = (=7 =p)
9) (1’1 = IQ) = (((L‘l = IQ) = 331)
Caenosaresbho, m = 0, Ry(n) =2 u A = 1. [TockosbKy 1 He siBiIsieTcst KOp- 10) (21 = 22) = (13 = 1) = (23 = 29))
HEeM XapaKTEePUCTUUIECKOrO yPABHEHUsI, TO JIOJKHO CYNECTBOBATHL PeIleHIe
Busta Qo(n) - 1", rie Qo(n) — MHOrOwIeH HYJIEBOI CTeleHI, T. e. YacTHOe pe- 3agada 33. Viaiurh GUKTUBHbIE IIepEMEHHbIE 13 (DOPMYJI, UCIIOJIb3YsI
menne OyaeM uckars B Buje C-1" = C. IlojcraBuB B HCXOHOE PEKYPPEHTHOE TG HCTHHHOCTH.
COOTHOIIEHIE 9TO BBIPAKEHUE, TOJTY THM:
o_ C Y 1) (21 ® x9) = (vox324 V T2x3T4)) B (21 V T3);
3 2) (Il = :Eg) = ((Il Vv fg) V fl);
Buaunt, C = 3. Tlosromy ofiee pelieHne JaHHOTO B YCJIOBHU PEKYpPPEHT- 3) ((Zg = x1)x3) V (24(T2T3 = 1173));
HOI'O COOTHOIIEHHSI MOYKHO HOJIYYIUTh B BHJIE CYMMBbI OOIIEr0 peleHus cooT-
BETCTBYIOIIErO OJHOPOJHOTO PEKYPPEHTHOIO COOTHOIIEHUSI U II0JIyY€HHOTO Pewenue:
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Pewenue:

(1 = Tx3) = 21 V 23 62 (x1 = Tox3) Vo1 V 23 =

= (371 = .2?2.1’3) ViV 6:2 (.I,’l \/le'g) ViV 1—2

—

=B VTV VT 2BV B VI VT Vg =
— BV VIV a3V, 21V 1V e, 2 1.
Hannas B ycsioBun 3aja4u (popMyJia OKasajach TaBTOJIOIHIEN.
Jist Toro, 4T0OBI IOCTPOUTH TAOJINIY UCTUHHOCTH, [IPEICTABUM IAHHYIO
dbopMyy ¢ HCTIONBE30BAHIEM CHUMBOJIA |
(1(z1 = (z223))) = 21 V 3.

Teneps moctponm Tabsuiy ueTuHHOCTH (Tabsnia 5).

Tabsuma 5
~| ( T, = ~| ( To N T3 ) ) = x1 V x3
0 0 1 1 0 0 0 1 0 0 0
0 0 1 1 0 0 1 1 0 1 1
0 0 1 1 1 0 0 1 0 0 0
0 0 1 0 1 1 1 1 0 1 1
0 1 1 1 0 0 0 1 1 1 0
0 1 1 1 0 0 1 1 1 1 1
0 1 1 1 1 0 0 1 1 1 0
1 1 0 0 1 1 1 1 1 1 1

Bolgenennbplii ¢Toa0MK, COOTBETCTBYIONMH (DYHKIMN, KOTOPas peajnsy-
ercst JanHoi dpopMyioii, cocrout moanocTbio u3 1. CemosaTesbHO, 9T HOp-
MyJIa, SIBJISETCH TaBTOJIOUEH.

Omesem: 1.

7) (1 = max3) (21 V X2);

8) (fﬁl V ) V ZEg)(ZCg V .1,‘1);

9) (Il = 162) (1‘2 = 1'5)(1‘3 = 1‘1)),
0
1)

(
10) (mr=12) V (T2 = 71);

11) (21 ® @) (22 ® x3) = 21) @ (21 V 12);
12) ((21 @ 22) = (22 @ 23)) = (11D 22).

3anada 32. [Ipu momory paBHOCHJIBHBIX TPEOOPA30BAHUN BBISICHUTD,
KaKWe 13 CJEIYIONX (DOPMYJ SBISIOTCS TABTOJIOTHSMU:

30

JaCTHOI'O pelieHusd:

Ci(s

ny 3
3) i

U3 navanbuoro yeiosust f(0) = 6 Haxoanm, 4o
1
01(5)0 +3=6.

u nodromy C) = 3. Tenephb 4dacTHOe pelleHue JAHHOIO B YCJIOBUU 3aJ[adn
PEKYPPEHTHOIO COOTHOLIEHMSI, KOTOPOE YIOBJIETBOPSIET 38 JaHHBLIM YCIOBUSIM,
OyzeT uMeThb BU/I:

a(n) = 3-(%)”—1—3 =3- ((%)"—&- 1).

[TojcraBuB 10JIyYeHHOE PElIeHUue B UCXOHOE COOTHOILIECHUE, JIEMKO CJ1e-
JIATb [POBEPKY (HYZKHO Tak K€ MPOBEPHTH W BBINOJHUMOCTb HAYAJIBHBIX
yestoBuit).

Omesem: 3 - ((é)” +1).

3amada 26. Haiitu gactHoe perieHne peKyppeHTHOrO0 COOTHOIIEHUSsT
fn+1)=f(n)+n+1,

YJIOBJIETBOpstIoNIee HadaabHoMy yeaosuto f(0) = 1.

Pewenue: CooTBeTCTBYIONIEE OJHOPOJHOE PEKYPPEHTHOE COOTHOIICHIE
uMeeT BUJI;:

fn+1) = f(n).
Ero xapakrepucruueckum ypapaeHunem Oyuer ypasaenume A = 1. Ero xop-

nHem Oyjer Ay = 1. Kparnocts kopust pasua 1. [Tosromy obuium periennem
OJIHOPO/THOT'O PEKYPPEHTHOI'O COOTHOINEHUsT Oy/IeT BbIpayKeHue

Ci-1"= (.
[TOCKOJIbKY B MCXOMHOM PEKYPPEHTHOM COOTHOMICHUH
v(n)=(n+1) 1" = Ry(n)-1"
u 1 ABJISIETCST KOPHEM XapaKTEPUCTUYECKOrO yPABHEHHS COOTBETCTBYIONIErO

OJTHOPOJTHOTO COOTHOIIEHNUsI, TO YaCTHOE PEIIEHNE UCXOIHOIO PEKYPPEHTHOTO
coorHommenus OyneMm uckars B Buje n(an + b). TlogcraBus 3T0 BhIpaKeHue B
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HCXOJ{HOE PEKYPPEHTHOE COOTHOIICHHE, Oy IHM:
(n+1)(a(n+1)+b) =n(an+b) +n+1
HJTH, TI0CJIC PUBE/EHIST HOI00HBIX,
2an +a+b=n+1.

3 Y J /
[TosTom , IPUPaBHAB KO3 NIUEHTDHI I[IPN CTEeIIeHAX MHOT'OYJIEHa, ITOJIyYaeM

cucreMmy
2a = 1;
{ a+b=1.

1
Pemus sty cucremy, nojydaem: a = b = 7

CiresioBaTesibHO, 00lIIee pelleHne NCXOJHOIO PEKYPPEHTHOI'O COOTHOIIe-
HUs UMeeT BUJL:

n
a(n) = §(n +1)+ Cy.
[MoscraBus B 910 cooTHOmEeHne HadanbHoe yeosue f(0) = 1, nomydum, 9ro
0
§(O+1)+Cl =1,
orkyga C7 = 1. Takum o6pasom, MOIydaeM, 4TO Jisl 33JaHHOIO HAYAJb-

HOI'0 yCJIOBUA YaCTHBIM pelleHrueM HMCXOAHOI'O PEKYPPEHTHOI'0 COOTHOIIEHUA
ABJIAETCA

n(n+1
ne+l)
2
Terepsb, Kak U B IPEJBLLYIINX 3a/[a9aX, OCTAIOChH CJIe/IaTh IPOBEPKY.
n(n+1
Omeem: (T) +1, (n>0).

3agada 27. Haiitu obliee perieHne peKyppeHTHOIO COOTHOIIEHUS:
1) f(n+3)=-10f(n+2) —32f(n+ 1) — 32f(n).

Pewerue. CocrapiiseM XapaKTepUCTHYECKOe YDaBHEHHE JIJIA JIAHHOTI'O pe-
KYPPEHTHOI'0 COOTHOUIEHUS:

A+ 1002+ 320+ 32 = 0.
[IpoBepka jiaer Koperb A7 = —4. Pazjenns yrojakomM, MoJaIyduM pas/iozKeHne

(A+4)(A*+6) +8) =0.

20

3agada 31. Yiupocturh hOpMYyJIbl, HCIOJIL3YS PABHOCHIILHBIE TIPeobpa-
30BaHUST U CJIeaTh POBEPKY, UCIOJIB3YsT TaOINIBI HCTHHHOCTH:

1) (x1 = zom3) V (21 = zox1);

Pewenue:
(.131 = l‘gxg) V (l’l = Tl

~—
>
[N

= (i’l vV .TQIEg) \Y (i’l V x9x
_ _ 2.
:$1V$21'3VI1\/.CE2$1 =
_ 3.2
=T V T3 vV ToX1 =
_ _ 5.4, 5.3
= (T1 Va9)(T1 V) Vaxsy =

_ 7.1 _
=T1 VIV xoxs = T1V To.

Teneps moctponm Tabstuiyy ueTnHHOCTH (Tabsnia 4).

Tabsma 4

( Ty = To N T3 ) V ( ry = Ty N 11 ) 1 V X9
0 1 0 0 0 1 0 1 0 0 O 1 1 0
0o 1 0 0 1 1 0 1 0 0 O 1 1 0
0 1 1 0 O 1 0 1 1 0 O 1 1 1
0 1 1 1 1 1 0 1 1 0 O 1 1 1
1 0 0 0 0 0 1 0 0 0 1 0 0 0
1 0 0 0 1 0 1 0 0 0 1 0 0 0
1 0 1 0 0 1 1 1 1 1 1 0 1 1
1 1 1 1 1 1 1 1 1 1 1 0 1 1

Brolesiennbie cTob1bl IpeCTaBIsaoT coboil 3Havenus (yHKIM, pea-
J30BaHHbIX bopMysamu (1 = xex3) V (X1 = Toxq) U Ty V Xg. ToCKOIBKY
STH CTOJIOIBI PABHBI, TO PABHBI U YKA3aAHHBIC (POPMYJIBL.

Omeem: T1 V xo.

) (
3) (T1 = T1Ta)21;

4) (z122 = 1) (2122 = T2);
5) (

6) (

1 = 29) = (23 = 1) = (3 = 29));
T = Tal3) = 21 V T3;
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[Ipasmio packpbitust ckobok: ((((1) A) V) =) <. Ina onepanun @
[PABUJIO PACKPBITHs CKOOGOK MOyKHO onpejenutsb Tak: ((((1) A) V) =) @.

DopMyJIbl, KOTOPBIE UCIIOIB3YIOTCSI B TIOCTPOEHUN JIAHHON (hOPMYJIbI, Ha-
3BIBAIOTCS €€ NodPOPMYAAMU.

Econ nekoropast popmydia (Wi HeKoTopast ee mojidopMyJIa) IOCTPOEHA
TOJIBKO IIPU IIOMOINU OJHOI u3 omepamuit A, V, @, TO CKOOKH B 9TOM
cJlydae MOZKHO BOBCE HE HCIOJIB30BaTh (IIOCKOJIBKY 9TH ONEpaIin 00J1a/ a0
CBOMCTBAMU ACCOIUATUBHOCTU 1 KOMMYTATUBHOCTU ) U BBILOJHITH OllePAIIIU
B JoboM Topsijike. Kak mpaBujio, B 9TOM CJIydae ONEPAIMN BBITIOJHAIOT B
OOBIYHOM TIOPSJIKE, T. €. CJIEBA HAIIPABO.

Kazioit dbopmyite A(xq, xg, ... ;) HAJL MHOXKECTBOM F' MOXKHO COIIOCTa~
BUTh OysieBy dyHKIWO f(21,,...,T,) H0 IPaBIWILY: I KazK0ro Habopa
(a1, as, ..., a,) 3HATEHUI EPEMEHHBIX T1, L9, . . ., Ty 110 ONPEIETEHHIO MOJIa-
raerest f(xy, 9, ..., 2,) = A(ay,as,...,a,). Takyo dyaxuuo f(Z") HasbI-
BAIOT cynepnosuyuets Gynrkyud n3 MuoxkecTsa F.

Toopsit, uro dbopmyna A(xy, s, ..., x,) peaansyer HEKOTOPYIO OyJIeBy
dbyukimio f(Z"). D1y bynknmio Jyi A obosHauaoT fy.

@opmysiel A 1 B HA3BIBAIOT 9KE6UBAAEHMHbLMU, €CJIU PABHBI OYJICBBI
GYHKINU, KOTOPbIE peaju3yioT 3T GOopMyJibl, T. €. f4 = fp, pu 3TOM IU-
myT A = B.

[Tousitust dbopmysibl, IKBUBAJIEHTHON (POPMYJIBI U CYHEPIO3UIE OyJie-
BBIX (DYHKII TTO3BOJIAIOT UCTOJH30BATHL CBOMCTBA 9JIEMEHTAPHBIX OYJIECBBIX
dbyukiuit mis norydenns GOpMyJIbI, KOTOpasi PaBHOCHIbHA JAaHHOM (T. e.
peasnzyer Ty ke (QyHKIHIIO), HO UMeeT GoJiee IpoCToe cTpoeHne. Takue jefi-
CTBUSI HA3BIBAIOTCST PAGHOCUALHUMU NPEOOPAZ0EAHUAMU.

Dopmyna A Ha3BIBAETCS MaAGMOAOUET, €CTTH TIPU JTIIOOOM HaBOpe HCTHH-
HOCTHBIX 3HAUEHN{ ee TEPEMEHHBIX OHA MPUHUMACT 3HAdeHUE 1.

Ecin A — raprosiorust, To nuiyT: = A.

Dopmyna A HA3BIBAETCST NPOMUBOPEUUEM, ECITH JJIsT JTIOHOTO HAbOpa Mc-
THHHOCTHBIX 3HAYCHUI ee MePEeMEHHBIX OHA TPUHIMAET 3HadeHue (.

Ecim A — mporusopeune, To mumyT: = A.

Dopmysia A paBHa B Torja u ToJbKO Torja, Korjga = A & B.

[Tpu BBITIOJIHEHUN PABHOCUJILHBIX TpeobpasoBaHuii hopMyi1, peaansyro-
mux OyneBbl PYHKIME, HaJl 3HAKOM pDaBeHCTBa OyjeM IcaTh HOMepa Tex
[epPEeUNCIEHHBIX BbIIE CBOHCTB 3JIeMEHTAPHBIX Oy/IeBbIX (DYHKIIHA, KOTOPbIe
HCIOJIb3YIOTCST Ha TAHHOM dTare mpeobpasosanuit. Hampmvep:

6.2 _ 2.1,3.2 , _ _ 5.3,5.4 _
T = (1'21E1) =TV (l’QCEl) = (1'1 \/331) A\ (f)fl V IEQ) = IV xo.
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Bropast ckobka 1pejicraBisier coboit KBapATHDI TPEXWIEH, KOTOPBIH MOXK-
HO Pa3JIoyKNUTh Ha JMHENHbIe MHOYKUTENN, U IPEJICTABUTD TTOCJIeHee YpaBHe-
HUE B BUJIE:

A+ 4)(A+4)(A+2) = 0.

[Tosiydennoe ypasHeHue paBHOCHIBHO COBOKYITHOCTH

A+4=0;

A+4=0;

A+2=0.
CurejtoBaTesibHO, B HAIIIEM CJIydae, oJlydaeM KOpeHb Ay = —4 KpaTHOCTH 2 1
KOpeHb Ay = —2 kpartHocTu 1. CjieoBare/ibHO, OOIIUM PEeIlleHueM HCXOQHOTO

PEKYPPEHTHOI'O COOTHOMIECHM S 6y,ILeT COOTHOIIIEeHne

(Cy+ Con) - (—4)" + C3(—2)™.

IIposepra:
(€1 ol 8 (47 + G2y =
= —10((C14Co(n+2))-(—4)" 2+ C3(—2)" ) =32((C14+Co(n+1))-(—4)" '+
+C3(—2)"") = 32((Cy + Con) - (—4)" + C3(=2)");

—64(Cy + Co(n +3)) - (—4)" — 8C5(—2)" =
= —10(16(Ch+Ca(n+2))-(—4)"+4C5(—2)") —32(—4(Cy+Ca(n+1))-(—4)"—
—2C3(=2)") = 32((Cy + Con) - (=4)" + C3(=2)");

—64(Cy + Co(n+3)) - (—4)" — 8C3(—2)" =
= —64(C1 4+ Co(n+3)) - (—4)" — 8C53(—2)".
Omeem: (Cy + Con) - (—4)" + C3(—2)".
2) f(n+3)=-3f(n+2)=3f(n+1)— f(n).

3anadga 28. Haiitu a,, 110 peKyppeHTHBIM COOTHOIMICHUSIM 1 HAYAJbHBIM
YCJIOBHSAM:

1) apyo — 4any1 + 3a, = 0; a1 = 10; ay = 16;
2) ap+3 — 3api1 +2a, =0; a1 =3; ay =7; az = 27.
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Pewenue. Jlannoe peKyppeHTHOE COOTHOIIEHUE 3AIIUIIEM B BU/IE
fin+3)=3f(n+1)—2f(n).
CocraBiiseM COOTBETCTBYIOIIEE XaPAKTEPUCTHIECKOE YPaBHEeHHe:
A =30 +2=0.
[Iposepka mokasbiBaer, uro A\; = 1 — kopenb. [locsie jeserus yroakom,
HOJTyIaeM PasJioyKeHne
A=D1\ +A1-2)=0.
[Tocsie paznoxKenusi BTOpoit CKOOKU:
A=1DA=1)(A+2)=0.

CurejtoBaTesibHO, TIOJIydaeM KOPeHb A; = 1 KPATHOCTH 2 U KOPEHb \g = —2
kparHoctu 1. Torja obinee perieHne UCX0HOTO PEKYPPEHTHOIO COOTHOIIEHUST
6y/leT UMeTh BUJI;:

Ci1+ Con + Cg(—2)n.
BOCHOHI}SyeMCﬂ Tenepb Ha9aJIbHBIMHI YCJIOBUAMUN:

Cl+c2_2'03:3;
C1+2-CQ+4'03:7;
Ci1+3-Cy—8-C3=27.

Pemus 9Ty CUCTEMY, HOJIYIUM CJICAYIONINE SHAYCHUA:

73 84 8
Ci=—2 Cy= (Oa= ——.
1 9 ) 2 9 ) 3 9
CreoBaresbHo:
73 84 8
n=——+—n——(=2)".
“ g T 52
Tenepnb ocTanoch ¢aejaTh IPOBEPKY.
73 84 8
0 Sy = —— + —n — =(=2)".
meem: ay, 5 + 5" 9( )

3) anio + 2a,41 — 8a, = 275" ap = —9; ay = 45;
4) ayy3—6a,,9+11a11—6a, = 6n’—4n—17; a; = 3; ay = 15: az = 41.

3agada 29. Haiitu obliee perieHne peKyppeHTHOIO COOTHOIIEHUS:

1) f(n+3) =3f(n+1) = 2f(n);
22

6drey=@Vvy)@Vy =HYVI)(TVr).

7. CrpaBe/JIUBbI CJIEJIYIONINE TIPABUIA;

7.1. x V xy = x — OpaBWIo MOTJIOIIEHNS KOHBIOHKITHN;
7.2. x(x Vy) = x — UpaBUIO TONJIOIIEHUsI JIN3bIOHKIU;

7.3. xy V xY = x — TPaBUJIO CKJIEHBAHUSI.

8. Nmeror MecTo cJleJiyrole paBeHcTBa:

8.1. 0=z =1,
82. 1=z =ua;
83.x=0=r,
84.x=1=1.

Yepes F' 0603HaYaeTCs1 HEKOTOPOE HEIIYCTOEe MHOXKECTBO OYJIeBbIX (DYHK-
uii, a gepes Fjy — MHOXKECTBO 3jIeMeHTAPHBIX Oy/IeBbIX (DYHKIIHI.

DopmyJia HaJl MHOZKECTBOM F' OyJieBbIX (DYHKIUI OIIpeJIesisieTCsT MH Y K-
tuBHO. Kaxast dyukius f(Z") us mHoKectBa F' HaswiBaercs gopmyaot
wag F. Ecm f(ay,xe,...,2,) € F u Ay, Agy ..., Ay — dopmyasl vag F
UJIM TIEPEMEHHBIE U3 HEKOTOPOr0 MHOYKECTBa MepeMeHHbX U, TO BhIpaykeHune
f(Ay, Ay, ..., Ay) HassiBaeTcs dopmyaoti vag F.

Hamnpumep, zVy uyV (x®z) — bopmyasl Hax Fy; 21VA x2, V(2] = 23)
— ne ¢opmysibl. OOBIMHO, BCIOJY, TJIe 3TO BOZMOYKHO, BMECTO X A ¥, yioTped-
JISIETCST 3IUCh LY, €CJI KOHEYHO TIPU 9TOM HE BO3HHKaeT pasHodrenuii. s
TabJINI] HICTHHHOCTH Takoe 0b03HaYeHne, KaK MPABIJIO, He HCIOJIb3yeTCH.

Ecim A u B — uexoropbie dopmyiist u f(A, B) € Fy, To roBOpsIT, 4TO
K dopmysnam A u B npumenena omnepaius OyJieBoil anredpbl. Takum obpa-
30M, B MHOKECTBO ollepalliii 0ysieBoil aJiredphbl BXOJAT 3JIeMEeHTapHbIe OYJIeBbI
QYHKIWN: U3 BIOHKINST, KOHBIOHKIINST, NMILIHKAIINS, SKBUBAJICHIHS, CYMMa,
o Mojysio 2. Kpome arux onepalmit B OysieBoit ajrebpe CyIecTBYIOT elre
JIBE OIlepallii, KOTOPbIE TaKyKe SIBJISIIOTCST 3JIeMEHTaPHBIMI OY/IeBHIME (DYHK-
IUAMU, HO IPUMEHHMBI TOJILKO K OJHOI hopMysie — B3sgTus oTpunanus: A
U TOXKJIECTBEHHAsT orepaius: A.

Unorya Bmecto 3ammen A ucnonbsyercs samich | A. Dto obosHauenne
OKa3bIBAETCsl YII00HDBIM, €CJIM OTPUIIAHNE TPUMEHSIETCST K OOJIBIINOi (hopMyJie,
Jinbo orpunanuii gocrarodHo MuEOro. OcobeHHO YI0OHBIM TaKoe 0D03HAUCHUE
OKA3bIBAETCsl [IPU COCTABJICHUHN TAOJIUIl HCTHHHOCTH.
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2l.xa Ny=yAx;
22.xVy=yVux;
23.20y=ydux.

3. JluctpubyTUBHbBIE 3aKOHBI:

31l x(yVz)=zyVurs
32.xVyz=(zVy)(zVz2);
33. 2(y ®z) =zy ® 2.

4. Ceoiictsa onepamuit |, A, V:

4.1. 3akoH JBOIHOr0 OTPUIAHUSA: T = ]
42. x Nz =xVzIr==1x

3akombl jie-Moprana:

5. CpoiicTBa KOHCTAHT:

5.1. 27 =72 = 0;

5.2. 20 = 0z = 0;

5.3. 21 =1z = z;
54.xVT=2Vzr=1;
5b.xVli=1VvVz=1;
56.2V0=0Vzx=ux;
5.7. x®x=0;

58. 20 0=0dx =z,
59.z®d1=10px=1.

6. Boipaxkenne @, =, < qepes |, V, A:
6.1. xDy =2y Vry=yxVyr,

62 r=y=2Vy;

63. x4 y=2yVIy =2y Vay;
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2) f(n+3)=2f(n+2) = f(n+1) —4f(n);
3) f(n+3)=3f(n+2)+3f(n+1)—10f(n);
4) f(n+3)=Tf(n+1)—6f(n).

3amada 30. Haiitu gacTHOe pelieHne HEeOHOPOHOTNO PEKYPPEeHTHOrO
COOTHOIIIEHU, 33/JAHHOT0 HAYATbHBIMI YCIOBHAMU:

1) apto — 6a,41 + 8a, = 41 - 3™
) Gpto — DApy1 + 6a, =12 - 6™;

3) Qpto — DAps1 + 6a, =6-5™;

4) Gpio — Apiq — 6a, =19 - 5".

[\

2 BysneBbl pyHKIININ

2.1 ByJieBbl (pyHKIIMM U UX CBOMCTBA

Oyukiua f : B" — B, rae B = {0, 1} nassiBaerca 6yaesoti ynryued
Wi gynkyuet arzedpvl L02UKU.

Habopamu srauenuti nepemerHpir ABISIOTC YIOPSIOUEHHBIE N-KH, CO-
craBjleHHble U3 vj1eMenToB Muoxectsa {0, 1}.

Ecmn f(x1,9,...,2,) — Oynesa dyukuust u (ay,as, ..., a,) — HEKOTO-
past n-xka u3 B", to f(ay,as,...,a,) ectb sHanenue amot Pynrkyuu Ha Habope
(a1,as,...,a,).

Boipaxkerue " = (1,29, ...,%,) HA3BIBAETCS BEKMOPHLIM 300AHUEM
apaymenma.

ByneBy hyHKINIO MOXKHO 33/[aBaTh C MTOMOIIBIO Tab/IMIbBI, B KOTOPOil B
[EPBLIX N CTOJIOAX CTOAT BCe BO3MOXKHBIE HAOOPHI 3HAYEHUIT ITepEeMEHHbBIX,
a B n+ 1 crosbue — 3HaveHust camoit Oysesoit pyHkun. Habopbl 3HaUeHMi
[EepEeMEHHBIX [IPUHSATO PACIOJIaraTh B TaK HA3IBAEMOM €CTECTBEHHOM MOPSII-
ke. Jljist Toro, 9robbl MOHSATH MPUHIIAI TAKOTO PACIIOJIOYKEHHS, JOCTATOTHO
[PUBECTU TPUMEP OyseBoil byHKIUME OT Tpex MmepeMeHHbX (Tabuma 1).

23



Tabumna 1

x| xo | xs| | f
01010 1
01011 1
01110 0
0111
1101]0 0
1lol1]]1
1101
1l11]]o0

Sa/iaHne 3HATCHII TePEMEHHBIX B €CTECTBEHHOM MOPSIIKE TIO3BOJISACT HC-
10JIb30BaTh OoJiee KOMIIAKTHOE BeKTOpHOe 3ajanue Oysenoit dbynknnu. Ha-

upumep, f(73) = (11010110).

Bysesa dyukuust f(x1, o, ..., T,) CYWECMEERHO 3a6uUcCum OT Tepe-
menHolt z; (i = 1,2,...,n), ecam cyuiecrByer Takoii Habop (ai,as, ...
ey i1, @iy, -y Q) BHAYEHUIT MEPEMEHHBIX X1, T2, . -+, Ti 1, Titly - - Tn,s
970

f(ah ag, ..., i1, 07 Aitls -y an) 7é f(a’17 azy ..., aj—1, 1a Aitls -y an)~

Dra 1mepeMeHHasi r; Ha3bIBaeTCA cyuwecmeentol. IlepeMennasi, KoTopas He
SIBJISIETCST CYIIECTBEHHOMN, HA3BIBACTCS (PukmueHo.

[Tycrs Oystea dyuxnust f(Z™) 3ajana TaOJMTHO U JIJIsT HEKOTOPOTO § =
= 1,2,...,n nepemeHHas x; sABJsgerTcd ee (DUKTUBHON IepeMeHHoil. Bbl-
depKUBAHUE U3 ITON TaDJUIBI BCEX CTPOK, KOTOPBIE COOTBETCTBYIOT Ha-
Gopam (ay, ag, ..., a;i—1, 1, a1, .., a,), 01 (A1, a2, . .. Qi 1, i1y -5 Ay) —
HEKOTOpble HAOOPbI TEPEMEHHBIX X1, L9, . .., Ti 1, Titl,---, Ty U CTOJOTA,
B KOTODOM CTOHT IepeMeHHas x;, 3ajaer OyseBy dyHKImoo fi(xq, zg,. ..
ey X1, Titls -, Tn) OT 1 — 1 nepemennpix. Takoe BblYepKUBAHUE HAZBI-
BaeTCst ydasenuem GurmueHot nepementots ;.

Heobxomumbim mpusHakoM Hajm4ans B (hopMmysie (PUKTUBHON IT€PEMEHOMN
SIBJISIETCS YeTHOE KOJMYECTBO eJMHUIL I HYJIell B TabJIMIEe HCTUHHOCTH.

Onepartusi, obpaTHasi onepanun yjaajaenust (PUKTUBHOM IepEeMeHHOMN, Ha~
3bIBAETCA onepayuet; 66edenus GurmueHot nepemerHot.

JBe OysieBbl (DYHKIINE HAZBIBAIOTCS PAGHbLMLU, €CJIN OJJHA U3 HUX MOXKET
ObITh OJIyUYeHa U3 JPYToil MyTeM yjaJeHus Wi BBejeHusi (PUKTUBHBIX I1e-
PEMEHHBIX.

Pagencrso OyneBbix QyHKIHH MOXKHO ONpeJIeNTb U HO-Jpyromy. JIse
6y/1eBbl (DYHKITHN HA3BIBAIOTCS PABHBIMIE, €CJIM HA OJHHUX M TeX Ke Habopax
3HAYEHUN UX IMePEMEHHBIX, 3HaYeHus ITuX (hpyHKI paBHbl. Ecin e Oyie-
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Bbl (PYHKIINU 3aJIaHbl BEKTOPHO, TO OHU OYJIyT paBHbI TOT/Ja U TOJBKO TOLJA,
KOTJIa COBIIQJIAIOT X BEKTOPHBIC 3a/aHNUs.

INEMEHMAPHVMU OYACBUMU PYNKUUAMYU HABBIBAIOTCS (PYHKIHN, 3a-
JIAHHBIE C MOMOIIBIO TabnIL 2 1 3.

Tabaura 2
x|z|0|1
0(1|10]|1
110101

Tabsuma 3
r|lylzANy|lzVy|lz=>y|lzoy|lady
010 0 0 1 1 0
01 0 1 1 0 1
110 0 1 0 0 1
1)1 1 1 1 1 0

T — mootcdecmeenHas PYHKYUA,

T — OMPUYaHUE;

0 — xoncmanma 0;

1 — xoncmanma 1;

TN\ Y — KOHBIOHKUUA,

x Vy — Jussronkyus,

T =y — umnaukayus (T — NOCLIAKA, Y — 3aKANOUEHUE);
T & Y — IKBUBANEHULA,

TPHY — cymma no modyswo 2.

CripaBe yIMBbI CJIEYIONINE yTBEP/K ICHHS:
1. AcconuaTnBHbIe 3aKOHDI:

Ll. (xAy)Az=a A (yAz);

12. (zVy)Vz=aV(yV 2);

13. (z@y)@z=2d(yd2).

2. KomMyTaTUBHbIE 33KOHbI:
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