PEILIEHUA 3ATAY

3agaua 1

[lepenumem ucxomnoe papeHcTBO: p* = (n — q)(n + q). YuursBas, uto (n — q) < (n + q) u 4ro
P — MPOCTOE YKCIIO0, BO3MOKHBI CIEAYIOINE CIyYan:

n—q=1
1
) {n+q=p4
n—q=p
2 {n+q=p3

B ciyuae 1): BeiuTem u3 BTOporo ypaBHeHus nepsoe. [lomyunm paBeHCTBO
2g=p*—1
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DTO paBHOCUILHO
2q=@-DE+DE*+1)
Tak Kak ( MpocToe YKUCIIO, TO 3TO BO3MOXKHO TOJBKO npu p — 1 = 1. HenocpencTBeHHOM MpOBEpKOi
yoexaaeMcs, 4To p = 2 He MOAXOHUT.
B ciyuae 2): BeiuTeM U3 BTOPOro ypaBHeHuUs nepBoe. [lomyunm paBeHCTBO
— 3
2q=p°—p
DTO paBHOCUJIHHO
2g={@-Dplp+1)
Taxk kak (| IpOCTOE YMCII0, TO 3TO BO3MOXKHO TOJbKO ipu p — 1 = 1.
Orcrona HalinéM p = 2,q = 3,n = 5..
OTBET:p =2, =3,n=5.
3apaua 2

[IpuMeHUM METOJ MaTeMaTH4YecKoi MHayknuu mo mapametpy K. Ilpu k =1 dhopmyna oueBuaHa.
Jomyctim (hopmyJia BepHa Jutst 3HaueHust K —1. ickoMoe 9rciio paBHO YHCITY [TOCIIEI0BATEIbHOCTEN

a,;,b,a,,b,,...,a,,,b 4, (2)
B KOTOpbIX KosuuecTBO i=12,...k —1, Takux, uro &, =0 u b, =1 yeTtHo (B 3TOM ciyd4ae mapa
(a,b,) moxer ObITh TONBKO (0,1) ) IUIFOC KOJIMYECTBO MOCICIOBATEIBLHOCTEH BUaa (2) B KOTOPBIX
kosmuuectBo ymcen i =1,2,...k —1, Takux, uro @, =0 u b, =1HeuyeTHO, yMHOKEHHOMY Ha 3 (TaK KaK
napa (a,,b,) moxer ObITh 0001 13 map (0,0), (1,0), (1,1) ). B utore mo npennoaokeH!0 HHIYKIUH
HY’KHOE YHUCJIO TOCIIEeI0BATEIbHOCTEH Oy IeT YIOBIETBOPATH PABEHCTBY

(22(k—1) _ (22(k—1)—1 _ 2k—2 )) + 3(22(k—1)—l _ 2k—2) — 22k—1 _ 2k—1.
3agava 3

[TpuBeneHHOE B YCIOBUM IPAaBUJIO MEPECTaHOBKU OYKB, WIN nepecmanosky, OyaeM 00O03HayaThb
rpeueckoil OykBoil o. IlepecTaHOBKY 0 MOXKHO MHTEPIPETUPOBATh KaK OTOOPaKEHHUE MHOXKECTBA
mudp {1,2,3,4,5, 6} B ceds. Hanpumep, ToT ¢axt, yro mepBas OykBa Iepenuia Ha TPEThbe MECTO,
MOJKHO 3anucath Kak (1) = 3, a Takxke H300pa3uTh cTpeouko u3 1 B 3:

1: 03

_ 1 2 3 4’ 56 2.“ .6
o=(3 6 25 12 S . ¢

Bunno, uro ecnu Obl MBI MEPECTAHOBKY O MPUMEHSUIM MHOTOKPATHO, TO OYKBHI Ha 2-il U 6-i
MO3UIIMUSIX TIOCTOSIHHO MEHSUTMCh ObI MecTaMH, a OYKBbI Ha mo3uusx 1, 3, 4, 5 mepecTaBisuIUCh ObI
no mukiy. [losToMy mepecTaHOBKa 0 MOXKET CUMBOJHMYECKH OBITH 3alKcaHa B BHUJIE NpPOU3BEOeHUs

YUKTL08.

(1 2 3 4 56\ B
0—(3 ¢ 1 : 12)—(1345)(26)—4*2.

3anuch 4 * 2 oTpaxkaer yuki08ylo cmpykmypy NEPECTAHOBKU 0, MOKa3bIBasi, YTO B HEM OJUH UK
JUTUHEI 4 1 OOUH UK JUIUHBI 2.

[TocmoTpuMm Temneps Oosiee AeTaNnbHO Ha TO, YTO MPOU3OUIET, €CIIU 110 IPABUITY O MEPECTaBUTh OYKBBI
eme pa3. Tak 1 mpu mepBOM MpHMEHEHHWH TpaBwia ¢ nepenuia B 3: ¢(1) = 3, a mpu MOBTOPHOM
npuMeHennu 3 nepenuia B 4: 0(3) = 4. 3HauuT, B pe3ysibTaTe ABOWHON MEPECTaHOBKH 1 Mepexout
B 4. Byaem 3T0 3amuchIBaTh Kak 0(0(1)) =4 umu xe ¢2(1) = 4. TlosToMy npaBUIO ABOIHOI
nepecTaHOBKU OYKB, MpeICTaBIISIoNIee COO0N Kk6adpam nepecmanosKku o, BBITTSAUT TaK:

/1 2 3 4 56 Tox o3
02_(4 2 51 3 6)
=(14)(13)(2)(6) =2+ 2+ 1 1.

2"* -* 6
fe<  ~e4
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3aMeTHM, YTO IMOCJe TTOBTOPHOU MEPECTAaHOBKU 2 M 6 BEPHYTCS HA CBOM MECTa, TO €CTh LUK (2, 6)
pacriaziercsi Ha 1Ba TpUBHAIbHBIX LMKia (2) u (6), a uukia (1345) npepaturcs B aABa mukina (1,4)
u (3,5). Takum oOpa3om, IpH MOBTOPHOM NPHUMEHEHUH IEPECTAHOBKY IMKJIBI YETHOH JUIMHBI 2N
pacrajalTcs Ha JBa LMKIA, JUIMHBI N KaXIbld. HecnokHO NMpoBEpHUTH, YTO MPHU ITOM IIHMKIIBI
HEUeTHOH JIMHBI coXpaHsAoTcs. CrpaBeauBO yTBEP)KICHUE.

YrBep:knenue. [lepecmanoska npedcmasnsiem cobo0u NOAHBINU KEAOpPAmM 8 MOM U MOJIbKO MOM
cyyae, Ko20a 8 ee NpeOCmasieHuu 8 ude NPOU3BeOeHUsl HenepeceKarowuxcs YUKio8 UMeemcs
CKOILKO U KAKUX Y20OHO YUKILO8 HeYemHOU OJIUHbL, 8 MO 8peMsl KaK YUKI08 0OHOU U MOl Jice YemHOU
ONUHBL OOJIHCHO ObIMb YemHOoe YUCTO.

PaccmotpuM mepByro koMOumHamuio Yeqwrt w3 mnynkta a). OHa momyueHa u3 (Werty
1 2 3 4 56

34 25 61
[TockonbKy LMKIOB YETHOM JJIMHBI 3]1€Chb HEYETHOE KOJIMYECTBO (BCEro OJMH), TO, COIJIACHO

YTBEP)KJICHHUIO, Takas KOMOWHAIMsl JBOMHOW TIepecTaHOBKOW OyKB TOJYyYHUTHhCS HE MOrJa.
AHAJIOTMYHO UCCIENYIOTCS U OCTaIbHbIE KOMOUHAIIMY B IIYHKTE Q).

[IEpPECTaHOBKOMN ( ) = (1324561), koTopas npencTaBiseT co00i UK IJTUHBI 6.

[IpoBenem mozacueT oOIIEr0 4YHclia MEPEeCTAaHOBOK, SBISIOUIMXCA MOJMHBIMU KBajapartamu. Hx
LUKJIOBBIE CTPYKTYPbI MOTYT OBbITh CJIEAYIOLIUE:

e 1x1%x1%1x%1=x1.O10 nepectaHOBKa, OCTaBJISIOIIAsl BCE HA CBOUX MeCTax (TOXIECTBEHHAas
nepecraHoBKka). OHa eAMHCTBEHHA.

e 15, MBI TOJDKHBI BBIOPATh 5 2JIGMEHTOB M3 MIECTH, YTOOBI COCTaBUTH ITUKJI JUHBI 5. DTO
MOXHO C/IeJ1aTh 6-10 criocobamu. M3 MaTH 3IeMEHTOB IIMKJI JUTMHBI 5 MOKHO opranu3oBath (5 — 1)!
crocobaMu (JIeHCTBUTENBHO, OPraHU3yEM LIUKI U3 MATH JEMEHTOB dq, Ay, A3, A4, As; SIEMEHT dq
MOJKET TEepeuTH B JII000H W3 ueThipex (T.K. B ce0sl HENb3sl), SJEMEHT A, MEPEXOIUT B OJUH U3
OCTaBIIUXCS TpeX U T.A. B utore nmomnydaem 4 - 3 - 2 - 1 cnoco6oB). Takum o6paszom, 31ech 6 - 4! =
144 nepecTaHOBOK.

e 2x2x1x1. BeiOpaTh [Ba dIEeMEHTa M3 IIECTH IS HEPBOrO LMKIA JUIMHBI 2 MOXHO CZ
cnocobamu. Jlas BTOporo Lukima mmuHbL 2 ecth Ci cnocoba. Mroro CZ - CZ = 90. Ot nopsnka
CJIEIOBaHMs LIUKJIOB PE3YyJIbTAT HE 3aBUCUT, odToMy 90 emie cienyer pa3nenurts Ha aBa. Beero 45
MEPECTAHOBOK C TaKON CTPYKTYPOU.

e 3 x 3.31ech MBI 6 3IEMEHTOB JECIATHIO ClIOcO0aMu (%C63 = 10) pa3buBaeM Ha JBE TPOUKH U U3
KaKI0U TpoHKHU noitydaeM 1o 2 nukia. Beero 40 nepectaHoBOK.

e 3x1x1x1. 30ech Mbl aBamuateio crocodamu (C2 = 20) BbIOMpaeM TpOMKY M U3 KaxIOi
TPOMKH Iosty4aeM 1o 2 nukia. Beero 40 nepectaHoBoK.

B urtore, nmeercs 1 + 144 + 45 + 40 + 40 = 270 nepecTaHOBOK JJIMHBI 6, TPEICTABIISIONINX
co0oii OJIHBIH KBajpar.
OTBET: a) IlonyueHHble ABOWHOMN NepecTaHOBKOW KOMOMHAIIMY BbIAEIEHBI [IBETOM.

| yetrqw | eyrtqw | yrwteq | rewqyt | qwtyre |tywreq |
6) 270.

3agaua 4

Heob6xommuMo 3aMeTUTh, UTO U3 PABEHCTB
(by,by) = 9128(a1’ a),

(b1, b3) = g**% (a3, a3),

(a1, a3) = g(ay, az)

CJIEyEeT paBEHCTBO

(b1, b3) = g(by, by).
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HeobOxomuMbiM  yclioBHeM  BbINONHEHUST paBeHCTB (a1, a;) = g(aq,a,) , (b1, b3) = g(by, by)
SBJISIFOTCSL PaBEHCTBA A7 = A, b; = b,. Cpenu npuBeAEeHHBIX B 3aja4e Map 3HAKOB OTKPBITOIO U
i (POBAHHOIO TEKCTOB €CTh 3HAKH, YIOBIETBOPSIOIINE dTOMY YCIIOBHIO: oxHa napa (21,0), (0,17)
u Bropast mapa (29,5), (5,21). To ectb

(15,25) = g128(21,0),

(25,4) = g*?8(0,17).

W13 ycroBus 331241 BO3MOXKHOCTh HAMTH KITFOY — BOCIIOJIb30BAThCSI PABEHCTBAMH

(0,17) = g(21,0), (25,4) = g(15,25).

Yoeaumcst, 9To IpH ITUX YCIOBUAX 00a paBEHCTBA Jal0T OJMHAKOBOE 3HAUCHHE Ktova K.

c d
k
A
l h l

d ¢+ h(d +k)

OTBET: 19.
3apaua 5

Cuauvama Hamo pemmte CJIY wu onpenenuts 3Hauenuss (by,...,b,) — B HameM ciydae

(by, ..., b)) = (1,0, 0, 0). Ilocie B KBaApaTHYHON CUCTEME OT NMEPEMEHHBIX X1, ..., Xg 3a(pUKCHpyeM
3HAYEHUS] TEPEMEHHBIX Xg,X7,Xg MPOU3BOIBHBIM oOOpasoM u pemwmMm mnoiydeHnyo CIIY
OTHOCHUTEJIbHO OCTAaBIIUXCSI NMEpeMeHHbIX. B ciyuae, ecnu momyuurcs HecoBmecTHas CJIY kak,
Hanpumep, npu xg = 1,x;, = 0,xg = 1, To HeoOXoauMoO 3aUKCUPOBATh 3HAYCHHS MEPEMEHHBIX
Xg, X7, Xg IpyruM obpazom. Hampumep, npu dpukcarmmm xg = 1,x, = 0, xg = 0 umeem 1Ba pericHus
X1 =0,x,=0,x4 =1,x3 = x5

3amaua 6

Uucmo BO3MOXKHBIX BapuaHTOB dq U d,: 9+ 8+ -+ 1 =45, MOXHO UIsI Ka)XJOro BapuaHTa
NIPOBEPSATH, YTO COOTBETCTBHE BXOJHBIX M BBIXOJHBIX CHMBOJIOB, @ MOJKHO NPEIJIOKUTH Oosee
OBICTpBIN CIIOCO0, 3aKITIOYAIOIIHNIICS B HAX0XKACHUN CHavana d,; (MakcumyM 9 BapuaHTOB), a 3aTeM
d,. JIns 3TOro A0CTaTOYHO 3aMETUTH CIIEIYIOIIIEe.

Ecnu paccMoTpeTs cucTeMy ypaBHEHHIA, COOTBETCTBYIOIIYIO BEIXOJHBIM 3HAKaM Ha PacCTOSHUH d4
Buja 1 ...1 B IpOM3BOIBHOM TaKTe paOOTHI [ :

[N

)

Xy T Xuvay T Xy vdgra, S
Xpg+d, + Xpq+2dq + Xpy+2dq+d;, =1
TO €CIH X, 14, = 1, TO X, = 0,X, 424, = 0.
370 Mo3BOJIsET OTOPAKOBaTh ONPOOYEMBIil BapHaHT dq. Y cTaHaBIUBaeM, 4to d,; = 4.
AHaJIOTUYHO, €CIIM PACCMOTPETh CUCTEMY YPaBHEHH, COOTBETCTBYIOIIYIO BBIXOJHBIM 3HAKaM
HAa  paccrosHUM  d, Buma 0..0 B  TpouM3BONBHOM  TakTe  pabOTHl [

xu1 + Xpg+d, + Xy +dq+dy =1

Xpg+d, + Xpy+dg+d, + Xy +dy+2d;, =1,
TOT[A €CIM X, +d,+d, — 0, To Xpi+d, = 0, Xpi+di+2d, = 0

DTO MO3BOJSIET OTOpaKOBaTh ONMpPOOyeMbIli BapuaHT d, (¢ yu€ToM HaWJeHHOTro paHee d; = 2).
Haxomum d, = 6.

OTBET: dl = 4‘, dz = 6.



