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MPUMEP NNOJIMHOMMAJIEHOI'O 3AIIPOCA, HE
PACIIO3SHABAEMOI'O B HEAETEPMMHHPOBAHHON
JOTAPUSGMHUYECKON TTAMSTH!

Tattuman M.A.
Kadenpa wadopMaTHrR

Met mpengaraen sexoTopstit sanpoc, sexanmit 8 PTIME, koToprtdi, xax Mut nons-
raesi, He NexndT B NLogSpace. K corxanemino, JoKasaTeIbCTBO HENDHHAIISAHOCTH
sroro 3anpoca K MLogSpace neroaso. Ho ecmt npennaraesuiii 3ampoc AelcTEHTE b-
HO He jexnT B NLogSpace, To 3To peliaeT JABHO OTKPNTY npobnemy Kyxa, mo-
crapnensyo e B 1969 romy = [1].

We propose a problem in PTIME which, we believe, is not in in NLogSpace. If it
i5 the case, it would settle a long staving open problem of Stephen A.Cook posted
in 1969 (see [1]).

Beenenue. B obmeli TeOpHN CNOAKHOCTH BRYHCISHNR oaHON u3 nanbonee rayboxmnx
apnaeTca u3BecTHan Teopema Kyra (om. [2]):

Crenyiomue TDH YCIOBHA KBHBANEHTHER 18 ja0oro MRoxecTsa A caoe B andasHre
I' & uoboil dyaxmm L{n) 2 log, n Ha NOJOMUTENLHEX OB YHCAAX.

(a) A zanaéres gerTepMIHHDOBANHON CcTexoBod Maummol Telopunra, nocemamnmedt ne
Boaee L{n) sveer Ra Kawmnoi paboueit nenre.

(b) A sanaércs HeueTepMmHHUpoBanHON cTexopoi MalnnHoit TeiopuHra, nocemamned Re
Gonee L{n) s4eex na raxgoil pabouell nenTe,

{c) Asapaérea merepMuHMpoBaHHOH MammHOH Thioprura, nenawomei ne Gonee T(n) =
2¢La) rarToR IR HEKOTOPOH KOHCTRHTH C.

3aece 7 — ITO JJTHHA BXOIA.

B [2], xax m B [1], cnpamuBaeTcs, MOXKHO NI B 3TOll Teopeme Kyka 3aMeHiTh CTEX0BYIO
Mamury ThopuHra Ea oBbIMEYI0 MHOrONeHTO4HYI0 MamyAy Teiopnuara. Om. Tarxe [3] 1
[4].

$1 ayMaio, 4TO STO CHENATH HeNb3d, U OPELIara0o 34Ipoc, 32BefiOMO JIeanpi B
PTIME, xoropslii, Kak 8 aysMa, He JexuT B NLogSpace.

1. PopMyaupoBKa Teopemel. [lyets

¥y, P, ..., DipasTe1)8

'Pabora nognepsxana Poccufickns dongon dynaamesTammpnx necnenosanml (nosep npoexra: Od-
01-00015}.
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npeacrasiser coboil nepevHcnenne BeeX TPEXaIeMeHTHBIX nocea0BaTe IbHOCTEH, COCTAB-
JMeHHBIX M3 3J1eMEHTOE MHOMECTBa

|.A| =40, 1,..., LASTY,
B [OpAJKEe BO3PACTalHuA, ADYTHMH CIOBaMH,
9y =1(0, 0, 0), d2=1{0, 0, 1}, ..., Yrasr+1p = (LAST, LAST, LAST}.
Mbi paccMaTpHBaeM KOHEHHBIE ajredpauteckue CHCTEMb
A=({0,1,...,LAST}, J, 8, ¢, ', 0, LAST)

CHIHATYPbI

Q= (f® a,¢ 0, LAST),

rne LAST — 3To nolokuTensHOe UeMoe HHCIO, @ H € — 3TO IEMEHTHl MHOMECTBA
{0,1,...,LAST}, f — 310 AByXMecTHAA ONepalus Ha {0,1,..., LAST}, a1 ecTb 4 + 1
(cnemyiomee uenoe dneno), eenu i Menbie LAST, 1

LAST' = LAST.

K aayio TAKYIO CHCTeMY Mbl Ha3blBaeM CTAHIAPTHOM.
CrangapTHOe 3aJaHie CTAaHAAPTHON CHCTEMH eCTh clefyioliee CIOBO B ajdaBure
{0, 1, x}:
#(LAST) = #(a) * #(c) * #(f),

rae AAA HeOTPHUATEIBHONO IeJIoro YHc1a ¢t CJIoBo

.l' N
#(1)
npeacrasaser cobolt 3anick YMcna i B ABOHYHON CHCTEME CUMCIIeHHdA, a
eCTh OlipeaensieMblil HitKe Ko onepaiun [,
[Tocnenopare1EHOCTD
§=&i2... &,

cocrapnentas w3 0 u 1, amuuer £ = (LAST + 1)° nassiBaercs Koaom onepauuy f, ecrnu
15 moBoro nestoro nonoxuTensHoro sncaa u < (LAST + 1)° Benonusercs caenyiolee
YCJIOBHE:;

£ = 1, ecnu @, € graph(f),
E 0, ecn 9, ¢ graph(f).
Ons mobeix 4,5,k € {0,1,..., LAST} anecw 3anuck {i,j,k) € graph(f) osnauaer, uto
fli,7) =k
Mp! paceMaTpHEAEM CIeAYIOWMA 3aN0pOoC:

Mo CTAHJADTHOMY 3aJaHHI0 cTaHJapTHol anrebpanyecKoil CHCTEMBI ONPEAeNIHTS, NPH-
HALJIEAKHT JH ¢ NOACHCTEME, NOPOMXKAEHHO! a B

(40 Lo LASEY . B

TpueHanbHo (1 XOpPOIIO W3BECTHO), YT0 3TOT 3anpoc gexkut 8 PTTME. Mubt nonaraem,
wTO 3TOT 3anpoc e aexut 8 N LogSpace.
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2. Cxembr nporpamm. Mrorna Mol mamem (uv) BMecro f(u,v).

Onpencunenne 1. Teem ecmv enpancenue odnozo us sudos ¥ = Uy WAl U #£ Vg,
20 Uy U Uz RGARIOMCA NEPEMENHDMY. FMu nepesenve v, u to BLOOAM 6 2IMom mecni.
Jhobas nepesmennas, OMAUNHAA O V] U Uy, HE STOOUN 6 FMOTN. TECTL.

Cresmoli npozpassmn cuenamypu £ naswsaemes xasicdoe w3 cACHIOUIUT BUPAdCeRyl:

(1) x «— @, 2de x acanemea nepemennoti; sma cresma NPOZPAMMYL UCTIOALIYEN TEPEMEN-
MY T U HE UCTIOALIYEM JPY2UT NEPEMENNMT;

(2) T + ¢, 2de x AGaRemCA nepemennoll; sma crema NPOZPAMMBL UCTOALIYEN NEPEMEH-
HYM L U HE UCROALIYEM OPYZUT TIEPEMEHHMT;

(3) = «— z', 20e x Reamemeca nepesmennoti: sma cresa RPORPAMMY. UCTIOALIYEM nepe-
MEHHYN T U HE UCTOALIYEM JPY2UT NEPEMENHNT;

(4) x — 0, 2de x asaremen nepemennoti; 3ma cresma NPOZPAMMB UCTIOALIYEM NEPEMED -
HYW L U HE UCTIOABIYEM JPY2UT NEPeMENHBT;

(8) £ — LAST, ade = acazemcs REPEMENNOU; FNA CLEMA NPORPLMMDBL UCHOABIYE
NEPEMENNYIO T 14 NE UCROALIYEM TPYRUT NEPEMENNBLT;

(6) x — (yz), 2de x, y u z AsaswmMeR pasAULHLIMY NEPEMEHNBMU; IMA CTEMA Npo-
EPAMMDL UCTIOABLIYCIN NEPEMEHNBIE T, Y U 2 U HE UCIOADIYEM OPY2UT NEPEMENMHBIL,

(7} & + y, 2de T U Y AGAAWMCA NEPEMENHBMY; 3MA CTEME NPOZPAMMbL UCROALAYEM
NEPEMEHHBE T U Y U NE UCNOALIYEM IPYRUT NEPLMENHBLT

(8) if ¢ then II; else I, fi, zde @ — amo mecm, a [1;,Il; — cxemur npoepass;
REPEMENIAR UCROABIYEMEA 2ol cremoll npoepammbt Mozda u MoAbko mozda, xo-
2da ama nepemenian ucnoavayemea Iy wan [ls, a maxsice, xozda sma nepeMentas
srodum 6 ;

(9) while ¢ do II od, 2dc » — amo meem, a Il — ecrvema npozpasasu; nepemennas
UENOALIYETCA IMOT CTeMOT NPozpaMmu Mozda 1 moavko mozda, Kozda ama nepe-
MENHOA ucnoavayemen I, a marmce, xozda sma nepemennan exodum & 2,

(10) I;;11a, ade Ty, [Ty — amo cxemnt NPOZPAMM,; NEPEMERHAA UCTIOAbAYEMCR Mot cTe-
MOU Tipozpamms: mozda ¥ moavko mozda, xozda sma nepesenias ucnoavayemea I1;
wau Ily;

(11) Iy OR Ilg, 20e Iy, IT, — smo cxzemn NPOZPAMM; TEPEMENILEA UCTLOALIYEMCA IMOTi

CTEMOTE Tipozpasmamtl Mmozda u moavko mozda, Kkoeda sma NEPEMENNAR UCTIOABIYENCA
I1; wau I,

Crema npozpastacs odhozo us sudos (1)—(7 | HOIWGREMEA NPUCCRUSANUEM.

Crema npozpammit HAIUGAEMER CTEMOT NPOEPAMMBL C nepesmennbimy us X moada
U moabko mozda, xozda X ecmb MHONCECTNBO 6CeT REPEMENIBLT, UCTIOALIYEMMWT INOT
CLEMOTL IPOZPAMMBL.

Hyemy 11 — amo czema npoepamast ¢ nepesmennvmu uz Xy, X — smuosiceemso ne-
pemennnx, X 2 Xy, a M — asezefpouneckan cucmema cuznamyps £, Il onpedeaaem
buriapnoe ommouienue wa muoocecmse ecex X -oyenox dan M (Fpyzusmu caosamu, ne
MHodicecnge 6cer omolpascenuil o 1 X — | M) eaedyrousuam opazon.
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{12) (z + t)(o1,02) mozde u moavko mozda, xozda o1(t) = aa(z) u or(y) = o2(y) dan
geer y € X, OMAUMHNT 0T T;

(13) (if o then II; else ll; £1)(oy, 02) Mmoeda u MOALEO moz0a, woeda aubo oy =@
u I, (04, 02), aubo o1 = ~¢ © {0y, o2);

(14) (while i do II od)(oy, o2) moada U MOALKO mozda, woeda aubo 0y = —p U0 =
gq, Aubo 01 = @ u cyuecmeyem maxaa X -ouenxa oa, umo 1{01,03) u (while
do 11 ﬂd:”:ﬂ;;_.ﬂ-z]-

(15) (Ily; Tlg){o1, 09) mozda 1 MOALKO moeda, Koeda cyuiecmeyem maxaa X -ouenxa os,
ymo [ (o, @) U 1a{os, a3);

(16) (11, OR [12){o1,02) mozda © MOALKO mozda, xoeda 11;(oy, 02) uau o(o7, T2)

Tan moboz0 MHONCECTIBR X 3 X nepeMmenHbT A10bas CreMma NPozpaMMbl ¢ EPEMEN-
yesn 13 Xy onpedeasem 2aofaavhn npeduram MecmHocmu 2 | X|, ede | X| — amo wucao
JAEMENTIIO8 MHOAHCECTNEE X .

Haenno, ecav X = {T1,...,Tn}, 0N ORI S R ) P = | M| moeda u moavko
moeada IE{u;,,..,umbl,...=bﬂ], xoeda 1o, 02) Oar maxur gy, Gz, %Mo oy (2;) = 6: U
oolx:) = b dani= ; R

Hax X -ouenxu 0y dar {-cucmemst M u exesn npozpasasnl 1 cusnamypot 2 cxamcem,
wino 11 0CTMAHABAUSGENCA WA 01, ECAU CYULECTREYEML maxas X -ouenxe oz, wmo [l{ay, Fa).
Hnoeda smu nuutese (oqIlog) smecmo [{aq, o2).

Cxema nporpamuet [ ¢ nepeMenHbIME H3 X = {x;,...,Tn} HASBIBALTCH Faarnymaoil,
oenu 11 ecris Ty Iz, ooe I1 ecTe

:L.]_ 'E"_bl;"".lj:ﬂi_.bil

15 HEKOTOPBIX by, ... by € {a,c,0, LAST}. 3amKiyTas cXeMa [IporpaMMet 11 ocTaHaRIK-
saeres Ha cucreme M curaaTypst {1 TOrIa H TOJIBKO TOTAA, korna 11 ocTaHaBHBAETCS HA
fekoToOpoil X -oleHKe 1# {1-CHCTEME M. [Ipe 3aMKHYTbIE (XEMBI NPOTPAMM I1; u [l na-
SEIBAIOTCS IKBUBAJICHTHRIMH, CCAH A/1H 060l (-creremil M cxema I ocTaHaBIHBACTCA
wa M TOraa W TONbKO Torna, koraa Il ocTanaB/MBagTCi Ha M.

CnobabHbl TPeIHKAT — 3T0 HEKOTOPOE MHOMECTBO CTAHIAPTHRIX anredpagIecKux
cnerem carraTypst ). TrofanbHbll NpefdKaT JI€KHT B N LogSpace, ecnu CyINecTBYeT
raxas mamnua Teropunra M n3 N LogSpace, nto M BocnpRARMAET CTAHLAPTHOE 3a1aHe
CTANAAPTHON CHCTEMBI TOIJA M TOJALKO TOLAA, KOI/IA 3Ta CHCTCMA NPHHALICHKHT STOMY
1oGaIBHOMY [IPEIHKATY.

Cie/AyIOMmMit Peay/IbTaT JErKO JOKASBIBACTCH K CONCPAMTCH B (7.

Teopewma 1 (7], nemma 3.3.3) s seaxozo 2aofaabiozo Npedurama us N LogSpace
CYWECMAYEN MAKGR CTEMA RPOZPAMMBL cugnamypu 2, 6Mo IMa CTEME OCMAaRASAUGA-
emes wa cmandapmuotl axzefpouneckol CUCTREME mozda u moavko mozda, xoeda IMma
CUCTREME TPUHATASHCUT PACCMATPUGLEMOMY 2 1000ABHOMY PEdURamY.
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Taknm obpasoM, mocratouso jokazaTh, yTo He CYIIECTBYET TaKOH 3aMKHYTON cXeMal
MPOrpaMMbl CHIHATYPBI £, 9T0 3Ta cxeMa OCTAHABAMBASTES Ha CTaHIAPTHOMH CHCTeMe To-
FAa H TOJIBKO TOT4, KOT/la ¢ NPHHANLIERUT NOJACHCTEME, NODOHICHHON 4 B

({0,1,...,LAST}, f).

SabuxcHpyeM KoHeYHOE MEOKECTEO X HEPEMEHHBIX.

Tecr ¢ nepemennsiMu w3 X — 310 Bripaskenne ogaoi 13 hopM vy = vy man v; # v, rae
U1 M vy HBARIOTCH nepeMernbivn u3 X. Tect pruma vy = V2 HAa3LIBACTCH LONOMHTEIhHBIM,
& TecT BHIA ¥ # ¥3 — OTPHUATE/bLHEIM.

CMblca TecTa ¢ nepeMeHEbIME 13 X B CASIYIOMEM: TeCT He MCHACT 3HaucHEA HUKAKG
LHePEeMeHHOR,; claelviomas X -oucHKa CYLIECTRYET M paBHa 3ajanuoll X-ooenke torma u
TOJIBKO TOrAa, KOTRa ®TOT TeCT BHINOMHAETCA JuiA 3aaunoll X-onenxn. Jioboi TECT ¢
NepeMeHHEIMA H3 X Moxer OBIThH MPEICTARICH KAK OXEMA OPOrpaMMEL ¢ [IEPeMeHHBIME
13 X. B camom jene, Tect @ MOMHO NPeICTABHTE KAK

while =y do v+« v od,

LAe v — 370 uUepeMenHas w3 X,

Jlunelinas mporpamsa ¢ nepeMenseMyu 13 X ecrh NPHECBAKBANHE ¢ NepeMeHHBIME H3
X W MMeer aamiy 1, TeCT ¢ nepeMeHEbIME 3 X M HMeer JTHHY 1 MK BRIpakeHHC BH-
Aa I1;; g, roe Iy u Tl seasoTes sauBelHLIMg nporpaMMaMi ¢ nepeMennbive 13 X, B
NOGICIIEM CIydae JIHHA STol JuueiiHoil TporpaMMEl paBHa CyMMe JMHH JHHeHHBIX Tpo-
rpamm IT, u I,

Ilporpamma ¢ nepemenubivu w3 X ecrh o0be/\MHeHHe JIMACHIBIX IporpaMM ¢ nepe-
merHbiMu 13 X, Tlporpamma ¢ nepemenubivi u3 X HasnisaeTes 3aMKHYTOH, eclu sTa
MpOrpaMMa. ABIAeTcH O0LEIANICHEEM 3AMKHYTEIX NTHEEHHEX FPOrpaMM ¢ HepeMeliiLIMH
uz X. [lporpamma ¢ nepeMennbivu w3 X HaznpaeTes PECYAADHOM, e/l 3Ta HPOrpaMsa
ABAACTCA PETYIAPHBIM A3LIKOM B allDaBUTC BCEX HCIOML3VeMBIX IPHCRAHBAHMI M TECTOR,
Tax kak npyn GUKCHPoBaHHOM KOHEHHOM X MEOMKECTRG BCEX BOBMOMKHBIX LDPHCBAHBAHKI |
TECTOR KOLE'NO, TO AIDABMT, COCTORINMIE M3 BOEX HCTIO/LYOMbIX IPHCBAHBAHHNA M TECTOB,
ToxAe KOHeYeH.

Kamnaa auneiinas MparpaMMa ¢ nepeMeHHBIMH H3 A CTAHOBHTCA CXeMOd HporpaM-
Mbl HOC/IC 3aMEIB] TECTOB Ha COOTBETCTRYIONINE CXeMBI NPOrpaMM. Dra cxema MPOTPAMMB
Ans KaxKA0H craniaprhoi (Q-cuereMmu M onpenenser BHHADHOS OTHOWIEHNE Ha MHOMKE-
CTBe BCeX A-olleHok gna M. 3ajannas Tureiinas MpOrpaMMa oNpefelgeT To e caMoe
Ourapuoe orHowmenne. [porpavua OlPEACTAET Takoe DHHADHOE OTHOMEHEE HA MHOMKECTEE
Beex X-onenok ans M, kotopoe aenserca OOBEIHHEHEEM BOEX BHHADHEIX OTHOIIEHME,
OLPEASIACMLIX THHeH HBIME TIPOrpAMMAME, BXOASIIHMA B PACCMATPHBACMYIO [IPOrPAMMY.
Bonee noupobao, xns 1obeix ABYX X-OUEHOK 07 B o3 B nporpammet [1 ¢ nepeMeHHBIMH
m3 X Toraa u Toneko Toraa (oyIlos), Koraa CYIOEeCTBYET TaKad QuHeitnas nporpamma 11,
B IL, uro {oy11,0,).

Cacayoman TeopeMa cosepmenno TPHBHAILHA,

Teopema 2 ([7), npeanoxkenue 1.2.2) fas awoboii cxessw npozpasmsm I1 ¢ NEPEMEN-
nwemu us X moncne sffexmusno nocmpoumn maxrye pezyarprino npozpasay Iy ¢ ne-
pesmertbmy 4z X, wmo I u 1l daa anbod cmandapmuot -cucmemn M onpedeasiom
MO NCE CamOe OUNAPHOE OMHOWEHUE HE MHONCecmEae Goer X -ouenor daa M.
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Eeau npu amosm coesma npozpammst 11 ¢ nepesennsivu us X ABAREMCA 3aMEHYMO,
mo nocmpoennas pezyaapnan npozpamma 11, ¢ nepesernmmu us X moowe bydem 3a-
AEHYTILOU.

IMporpamuma I ¢ uepemennbivit 1x X u cxesma nporpamust 1l ¢ mepemennbiMu i3
X nazmpaiores crporo skBubBanenTnbimu, ecan [T u 1Ty ana moboit (Q-cuerems: M
OLUpeeISIoT TO e caMoe DHHAPHOE OTHOMEHKE Ha MHOMECTBE BCEX X-onexHok aa M.

3aMKHYTas NpPOIPaMMa OCTAHARJIMBAETCA HA CTARMApPTHOM cucreme M, ecmn B nelt
CYIECTBYeT NKuefinas nporpaMma, KOTOpas ocTaHapjiusaeTcs na M.

HH.I'-{HH}’TME nporpaMda H cxeMa nMporpaMMbl Ha3RIBAKITCH IKBHBAIEHTHBIMM, CCTH
utst moBoit crarmaprio (-cucreMs M uB0 STH NPOrpaMMa M cXema nporpammbl obe
ocTanasnRBaorea na M, mbo 3TH nporpaMMa i cxeMa nporpaMme!l obe He OCTAHABIH-
pajoTea Ha M.

3. Unemnorentnble KBasurpynnbl. ['pynnoua (G, o) naseiBaercs WIeMNOTEHT-
HEIM, ec/IH

(xox)==x

ang seex ¢ € G.
[pynnoua (G, o) naskiBaeTCH KBA3UTPYINONR, €CTH s JIODBIX a,b € G kaxxuoe U3
ypaBHCHHH
(aez) =45 (yoa)=1b

HMCET M IPH TOM gauucrseHHoe pemcnue B (G o).
PaccMoTpHM CIe/IVIONLVIO HeTHIPEXINEMEHTHYIO HICMIOTCHTHYIO KBasurpynmy (Qy, o).
DnemerTamH (Qq, ©) asnaorea 1, 2, 3 1 4.
Onepauuna o onpeiensercs 8 ({4, o) cleIyOMAME ODABHIAMH:

i

(lol)=(203)=(3c4)=(402) = I;

(202)=(lod)=(423)=(3cl)=2;

(303)=(102)=(204d)=(401)=3;
[lilﬂr:l:]:f?ﬂl}:(lﬂﬂ}:{EEE}Z‘i

[Iyers o ecTh .

HansHelinHe MOCTPORRUA HCIONB3YIOT HHAYKIMIO Mo 3. JonyeTum, 4To HIeMOOTeHT-
naa keasurpymna {Qu, c;). comepxaias 4* sneMenToB, yixe onpeaeana. [Ivers aj, az, ...,
a4 — NEPEYHETEHHe BCEX SJIEeMeRTOR KBasurpynnel Q. Paccvorpum weTkipe uzoMopd-
HBie KOTMAH KBasArpynis (g, o;), nonapuo ne nuerompe obmmx snemenros. Iyers (g
Gymer ofbeiHHeHne BCEX MeMEHTOB BeeX THX 4eThIpéx xonmil. Torma Qg+ copepsur
4i+! ynementon. das j = 1,2, 3,4 nyers 75 OyaeT mzoMopdiranm Mexay (Qy, 0;) # KOMMed
nomepa j. dast k = 1,2,....4" n j = 1,2,3,4 nycrs ag; obosnasaer 73(ax). Torma pas
ki ks € {12 o _.4':} H jhj.g e {1.2 31 4,} NnMycTh

I:'-"’ﬁ‘:..i'. Dig1 ‘f"'k-lu'-:r:l - TLn*:-_:'-z}':ﬂJ:. = ab;}~

Duepnano, 910 ((J4et1, ©iu1) ABIALTCA HASMIIOTCHTHOH KBAZHIPYOIIOH.
Mo uHAYKUKH, BAEMIOTCHTHBIC KBa3UTPYNNbl ((Jq:, o) onpeneienbl JIA BCeX LebiX
NOCICAEHTENHBIE HHCES i.
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fcHo, wTo Ang MoBOro LeNOro MOJMCHKHTENBHOrD HCNA § MOoBOH IEMEHT @ KBAZKI-
pynnel {Qy, o;) onpegenzer Taxoe 1-1 orobpaxenue p, 1 Qu Ha Qg 4To (bo; pa(b)) = a
Anst moboro b € Q. Ipr stom p,(a) = a.

B panpHefiines Mul MUmen o BMECTO o;, eCJIH H Tak MOHATHO, KAKOE { HMEEeTCA B BHIY.

4. Perucrposasi c103KHOCTH TEPMOB.

Onpenenenue 2. 3adurcupyesm cnucox nepemesnnr X = Ziye s ey Zm U NOAONCU-
meavioe yeaoe wucao . Pacemompun mromcecmso Qg .

C xaorcdoli nOCAedo6ameabHocbI0 & NPUCEAUBanT, UCTLOALIYIOWUT NEPEMERHHE MOAL-
ke uz X, eduncmeennndl cumeon [ onepouuy U CUMSOAL KOMCIIGH TMOABKD U3 Q.
(rasicdoe maxoe NPUCEAUEANUE UMEET OOUN U3 6UGDE U — ¥, U — 4 UAY U (vw),

20e u,v,w € X ua € Qu), mw caagwsaem omobparcenue pu(e) us X 6o muooicecmso

{f, a | a € Qu)-mepuos. Imo omobpasicernue onpedessemen undysyuet no daune s
nOCALd06aAMEALHOCTIU (.

Ecau o ssazemes nyemotd nocacdosamensocmoio (anavum, s = 0 ), mo pla)(z) ==z
daa xamcdozo T € X.

Ecau o ecmv o'y oy, pacemompum omdeaso mpu cAynas 6 3a6UCUMOCTIY O moao,
4mo npedemasaiem coboil npucsausanue o, .
Cayuatt 1. Ecau o, ecmo x; «— x5, mo

ula)(y) = u(a)(y)
dary € X\ {z;} u

pla)(z:) = ple')(z;).
Cayuail 2. Eeau a, ecmv ; +— a, 206 a — 3m0 KoMCMEHMHbL CUMBEO U3 Qqr, mo

ula)(y) = p@')(y)
daay € X\ {z;} u
pla)(z:) = a.
Cayvail 3. Ecau o, ecmy z; +— (2;,25,), mo

ple)(¥) = u(a’)(y)
dany e X\ (=} u
pla)(z:) = (p(a')(z; )u(a’)(z;,)).

Caorcem, wmo maxes nocaedosameabhocms & NPUCSAUSAHLT SHNUCIREM mepm t 6
nepemennot i € X, ecau ¢ ecmo p{a)(y). Mpu smom wucio nepemenniir 60 MHoMCECTIGE
X HOZVGAEMCR HUCAOM NEDEMENHBLT, UCTIOABIYEMBT NPU SWvUCIeHUYL Tmepaa T,

Peaucmposas caoscnocmo reft) mepmat — 3mo naumensiLee U3 maxwr UEABT TOuo-
HCUMEADHBT WUCea 1, umo [ envuUCAREMOA NocAedo8aImMEABHOCTEN npuceaueanutl, uc-
NOAL3Youel MoasvKo N NEPEMENHBIT.

Hprnmep 1. Tepm
((a{aa))(((aa)(ea))(((aa)(aa))((aa)(aa))}))

HENIB3A BhIYHCIHTE, HCIOMB3YE TONLKO IBe HEpEMEeHHBIE,
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Mpumep 2. Hna solMucienus TepMa

({a(aa))((alea)){(a{aa)}(alaa)})))

OOCTATOUHO JBYX LepeMel [(HbBIX.

Yepes g(i) syis HEOTPHUATEIBHOIO LENOIo HHCIa i MBI 0DO3IAYAEM TEDM, ONpelesse-
MBI MIULYKIEEH 110 © CICAYIONIEM ODDa3oM:

g(0) = my, gli+1)=(gli)g"(d),
rie s =2 % ¢*(1) = g(i)(Zesr, - - T2s)-
B uacTHOCTH,
g{l) = (z172), g(2) = {{Eifﬂz}{mﬁmﬂl

g(3) = (((z122)(2324)) (576 ) (£728) } ),

yl4) = {({{T-l1‘2}{3"-31:4]fl'if.ifﬁf!-'ﬁ}"(ﬁ-’t’-ﬂﬂ(ﬁﬂh:ﬂw}{In-’ﬂlﬂ]((ﬂfluﬂ?u}{IlsIlﬁ}}}}
H TakK IJAJEee.

O6pmo (f, a | a € Qg )-TepMbl H300PaXKaloTea KOHEUHBIMH OUHADHBIMK JepeRbi-
MI, BUCSMHE BEPIIMHBI KOTOPBIX NOMCYEHB! NePeMEHHBIMU HIH ANCMEHTAME MHOMECTBA
Q4. Torna g(i) siBageTcs ONHRIM DUHADHBIM AEPEBOM RBLICOTE! i, B KOTOPOM Pa3NuIHRIE
BUCATHE BEPIIHIL I0MeYeHbl PASITAMHLIMI NePeMEHHBIMH.

Ins moboro a € (Jer, eCIM KAXKIAA BUCAHAA BEPUIHNA nonHore GHHApPHOTO Jepesa

SLICOTBI i HOMETeHa @, TO 3T0 Nepeso H30bparkaer TepM, 0Do3HAACMBIH KaK (g Caeno-
BATCILHO,

(i)e = 9()(a,.-.,0)
({1}, nonmyuaercs us g{i) 3ameHol KaxA0d nepeMennoi na aj.
[ToEATHO, YTO PErHCTPOBAR CAOMIOCTh TepMa (i), pasra 1.

B aanpHeiines i 0BO3EAMACT OMMH U3 TCPMOB (i)q JL1A HEKOTOPOLO & € Q. Tak a0
i oBosataeT Moo 13 BoaMoxHeX 4' TEPMOB.

Onpeneanenne 3. (f, a|ac (4 h-mepant 1y u ty HE3AEUCUMDLE mozda i MoALKD
mozdi, K020a OHU PA3ALMHL

Myemo 8 =2r ur =28
{f, a|a € Qar)-mepsuni by, ..., 1T, HEIABUCUMMN mozda u MoALKD mozda, xKozda GWROA-
HAWTNCA CAEGYOULUE YOADEUR!

o mepabt by, ..., t HEZABUCUMY,]
o mepmbt bogy, ...y b HESABUCUMDE

o dasi xaocdozo nodmepma t’ mepma (i) mepa £'(ty, ..., T,) omanuen om Mobnzo 1a

o dan xaccdozo nodmepma t’ mepma g(i) meps L{teg, ..., t,) omaunen om abozo
wz mepmos by,. .., b

Teopewma 3. (6], [5])

MTyemo s =2 w {f, a|a€ Qqu)-mepmot ty, ... ¢, AGAAIOMCR HESACUCUMBLMU. Tozda
re(g(i)(f, ..., te)) Zi+ 1
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[Ipuwmep 3. dns moboro uenoro 4uena i > 2 TepMsl 1, 2,..., 5, e § = 2, nesasu-
cumel. [lo Teopeme 3, re(g(i)(1, 2,..., 8)) 2 i+ 1.
5. Ilpumep.

Teopewma 4. He cywmecmsyem maxod 3aMeHymori cremm NPozpamatst cUzHAMyPH
Q= (f% a, ¢ ', 0, LAST),
umo das mebotl cmandapmaoil cucmem
(G, e, 0, BASTE) (1)

cuznamypwt (1 5mMa 3eMEHYMAA CTEME NPOZPAMMDL OCTNONAGAUGACTNCA HE Mot cucmeme
mozde U moavke mozda, Kezda ¢ npunadacscum nodcucmene, noponcdénnoii a e (G, f).

Mu! nniTaeMes JIOKASBIBATE 3TY TEOPEMY METOJOM OT NPOTHBHOLO.

HonycTrmM, 4o Takas cxema nporpaMmel L cyinecrsyer.

Juarr, s aoboli crargapruoi cucremsl (1) curnatypst £ cxema mporpasust [l
OCTAHABIHMBASTCA HA ¥IOH CHCTEMe TOINA M TOJNLKO TOTAA, KOIAA ¢ MPHUAIJIENHT [10CH-
creme, nopoaénnoi a B (G, f).

Hmeer mMecTo caeiyioman

JTemma 5 ([7], nexuma 1.3.4) Jofas samenyman crema npoepamath IK6UGAAEHTIHG 3G
MENYMOU CTEME NPORPAMMY UG

r

IT; while ¢ do II, od

ede p — smo meem, II' — nocaedosamesvrocms npuceausanuitt u Il. Asasemes cremorl
npozpammn, He codepucaueti while,

Mur npeanonaraes, 9ro I KMeeT HMEHHO TAKOH BHIL

Ham Bamno Tare He MCLOMb30BATh BEIpaKenns Bima LAST ', C 1ol nenmio B
TT MBI 3aMeHHM IpHCBAMBAHMY BHAA T +— ' Ha

y +— LAST,; if r=y then =« x else =+ ' fi,

rie Yy HBIACTCA NepeMeHHO, He HeroNb3yeMol cxemolt nporpammot [T

[TycTs Bee NepeMeHHEIC, HCMOJIb3yeMBle cxemoli nporpammer 11, comepsates B cnucke
- AR

Tlo Teopeme 2, cymecTsyeT Takas 3aMKHYTas peryispHas nporpamma I[1; curuarypst £
€ MePEMERHBIMK M3 2}, ..., Z,, 9T0 418 moboil crargaprHoii cHereMu! 9 sToit curHaTyphl
Il u 1} sanaior ogHo u To e GHHADHOe OTHOMICHHE HA MHOMKECTBE BeeX {zy,...,2Zn}-
oueHox jna M.

Bosee Toro, jnobas cxema nporpaMmsl Ge3 while cTPOro SKBHBANEHTHA LPOCPaMME,
KOTOPAA ABIASTCA KOHCUHBIM ofbelRHeReM NHHeHHBIX nporpaMy. [To aToit npruanne M
MpejnonaraeM, YTo JuisA NuHeiHsx nporpamM ITY, ..., I19 ¢ nepemensbIME H3 21, ..., 2,
nporpamma I1; nmeer sua

I (3 (I + - + 1); )
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r/le, Kak obbiuno, + 0603HaYaeT OB beIHEEHIE MEOKECTR 1 ° oDO3HAYAeT HTEpaLMIo MHO-
xecTsa. Mol cunraeM, ¥To ¢ < n o s i = 1,. . . : § ATHHA JIHHeHHoH nporpamse: 1]
MEHBLIDE 71,

Jlnefinas nporpamua, peryispnas HPOTPAMMa WK CXCMa HPOTPAMMB] CHPEATYpEL
HASBIBACTCH KONONUMECKOT, eclit A7s HeKOTOPLIX NepeMeHNLIX U ¥ ¥ OHA HMeer BH,T

U +— a,v+— gL

W BCe NpHcBadBanAua B 1L uMeloT 1A HEKOTOPBIX pasmHbIX LePeMEHHBIX X, Y, 2 QIHH
3 BUAOB X +— (y2), Z + &', T —y, 2 — 0 win = — LAST.

Monsrno, 9To mobas saMxryTan cxema APOrPAMMBL CHI'HATY DEI {) 3KBEHBATENTHA HeKo-
TOPON IAMKHYTOR KaHOHHYeCKOH cxeMe HporpaMMel CHrHaTyphl {1 TlosToMy Mer npenno-
JAaracs, MTo nporpamma ll; aBasercs karoHMYeckod.

PaceMorpuv crenyviommir knace 8 CTAHTAPTHBIX ATrebpanyCeKHX CHCTEM CHIHATYDHI
1. Kaxnas crpykrypa u3 & umeer s

(Eng, fars 8, ¢, %, 0, LAST). (2)

AV HEKOTOPOL'O IEe0ro noJioskirensuoro wneta J. [pu stom rpymuonna (£, 5, fui) onpe-
AelAeTes eAeayIonuM obpasoM.

Bribepem nexotopoe nenoe nonomrensroe uneno . (Q4:-TepMaMi HAZOBEM Bee 76
MEHTBl MHOMeCTBa (Jyr M Bce BRIDAXEHHS BuIa (t1t2), B KOTOPBIX & M ty ye aBna-
orea (Qqr-repmami. ForecTsennm 00pa3OM OLPETENANCTCA NOHATHE nouTepma nias Q-
Tepma. dpyruvu cnosamu, Qu-TepMaMK MBI HA3BIBAOM HE COAEDMKANIHE NePeMeHHLIX
(f, a|a € Qud-repmu. B 3ammcu (Q4:-TepMa Bee BXOMTeNHs 3HAKA onepauu [ Ml
ONVCKAEM,

Ho sromy onpenenenwio, Q,i-repmanmu spnsiores HEKOTOpLIE CiloBa B aflapsnTe

{'rjl ':? J jde '@-1"}'

A d € Qe amia Qyi-tepma d pasna 1. Adnuna Qy-repua (t1ls) paBHA VBeTHICHHOM
Ha Aba cymme Aaun Qur-repMos ty u t;. Takuu obpasom, wikHa aoboro Q4 -tepma paBHa
ATHRE 321AI0ET0 ITOT (y:-TepM ciiosa B anbasure {d, {, ydEeQu).

LU LeN0ro NOoIOAHTeILHOTS dHeaa J n s = o/ PacCMOTPHM MHMHECTBO (7, Beex
HO/ATEPMOB Beex (Jqr-Tepmos g(nJ)(1,. . ., s).

Aasg by u ty w3 Gy MBI onpefenseM onepaumo f,; caeavioumy obpazon:

(f12), econ I:.I‘.lfag} aexur B Gy,

fﬂ-:r{tl 1 tﬂ i
Ly B ApyrosM eay4ac.

[Tyers & m £ — neasie neorpunarensine quena, s¢ =25+ 1) wre=2% 4 1.
HAna b € Qu nyers 6% ofosuaacr Qi-reps

glR)((te)es -0\ (Se)s).

s g = omd PACCMOTDHM KOHIPYSHTHOCTE = Ha (Gnj, fus). OIPEILTASMYIO CIISIYIO-
IMHMH TPaBHIRMT:
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[ ]
{E"E"x..f B'I:'£+1J = {d Gb_::l k1,242
s mobex d. b€ Qur, k=0, 1, ..., nJ — 1 1 niobirk T6THEX HEOTPHIATEILHBIX
mensx uncest £ < 20—k
Takum obpazom, mns k=0, 1, ..., nJ—1 u 11060ro YETHOIO LENOrO HEOTDHLATE b

Horo ynena £ < 2™% qepn
glk+1)(re, ..., Seq1)

AEEHEANIEH TEH D,.E,Iif}h-l..}" H3 TOIIADHO FAe SKBHBASICHTHEIX "!‘EPMGE-
ph1,8/2
P2 b e Qu).

HAns raxmx k u € mut roopum, uto Tepm 142 pacnonaraeres na {£/2)-0i1 Bepiumne
vpoeua (nJ — &k —1).

Nycrs (Eny, fas) apaserca caxrop-rpynmoniom rpymouaa (G, fus) no stomy
OTHOIIEHHIO =,

Hainee Ml ukcupyem I, J u a € Qy v nonaraem m =nJ u s = 27,

‘Tax xak mobas cucrema (2) uz R sBnAercs crangaprioil, To E,, eets

{1 s MR 1. i

Apyrumu cioBamu, cymecTsyeT 07HO-ONHOSHAYHAN HYMEDAIMS MUGKECTEA E,. mcemm
uuenamu u3 {0, 1, ..., LAST}. Buaqur, nwboii xnace KOHTPY3SHTHOCTH 1O OTHOLLESHHIO
= TepMOB K3 G, MMeeT HoMep B 3Toil HYMEPAIHH. ITOT e HOMED Ml NDPHIHCHIBAGM
TAKIKE KaxIoMy TepMY M3 3TOI0 KJacca KOHTpysHTHocTH. MTak, kawmapiit Qu-Tepm m3
(7 HMEET HOMED.

Borancnm reneps LAST wepes n, T u J. Mmeeres (i + 1) pasau4BBIX NoATEpMOB ¥ i.
3HauMT, HMeeTCH POBHO

dI{I +2r:J +_2nJ-—1‘___|__ 1y e l:l = 4l gnt+]

SJICMEHTOB BO MHOecTBe Enm. Tlyers F(nJ) = 2"+ Torna LAST = 4/F(nJ) - 1.

Ham nocraTodto paccMaTpHBATL He Bee, & TOJbKO donyemumse HYMEDAIHH MHOME-
crBa K.

Hywmepaipo muoxecrea F,, Hasnipaem AONYCTHMOH, el OHA MOJYYASTCH Cenyio-
MMM 0DpazoM.

Cuauana, Henonwsysa noupan 4ucna 0, 1, 2 w tag ganee, NPOMIBOJLHBIM oOpazom
NPUIMCHIBACM HOMepa. snementaM Muoxecrsa {b | b € Qg }.

[locaie sroro, npojomsas wemons3oBaTh YHCTA NOAPAL, MBI NDHIKCBIBAEM BOMEDa
BCeM TepMaM H3 MHOMKECTBA

{(wli=L,...,5 beQu}.

st aroro BEGHpaeM HeKOTODYIO nepecTanoBky p Muoxectsa {1,2,...,s}. Cuavana
MBI HyMepyeM TepMit 41 & = p(1). 3atem ans i = p(2). Barem ais i = (3] u Tak nanee.
Haxonen, nna i = p(s).

[Tocie 3TOrO MBI EYMeEpYeM Bee JApyTHe SIeMeHTLH MHOMECTEA E.., Taxum cnocofiom, 410
a5 miobbix d, b € Qur, mobbix ki, ke =0, 1, ..., nJ 1 mobix eisx HEOTPHLUATEIBHEIX
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qicest £y < 20Ky £y < 27k yomep repua d 19 mensmre somepa Tepma b ¥ ecan
mbo by < kg, b0 ky =k n £ < £s.

JadmrcHupyeM HEKOTOPYIO TAKYIO HYMEPaHK).

Bee apyrie aomycTuMble HyMepaMi NOMYHAOTCA W3 Hed CIGIYVIOMMM 0BpasoM.

ns mobux k=0, 1, ..., nJ u uérnoro HeoTpHnaTenbuoro ynena £ < 2n/—k BRIGCpEM
HEKOTOPLIA 2aBTOMODIMEM T, ¢ KBaSUCPYNUB! {Qqr, o). Jag mobex k=0, 1, ..., nJ—1
and neuérHoro nenoro nonoKKrensnoro wena £ < 2% puepem Takoi apToMophHIM
Tk, ¢ KBAAPYINBL (G4, 05), 4TO

(Tk, e(B) ™ 7, e1(d) #) = g, /2l o d) K12 (3)

nas nobex b d € Qyr. Mz waemmoresTrooTr Keazurpynme {Q,r, ©;) TOIMa clelnyeT, YT

Y S A —— ¥ N )
(7%, ela) Tk, t+1(@) ) = Thyy, Efi{ﬂ:' Lt (4)
Ana jmoforo Takoro MuckecTsa apToMophH3MOR
{Tk,ﬂik""ﬂ. 1, g ?'E.J,' E{Enj-k},

AL1S KOTOPOTO BCE VEIIOBRA () BRINOUHAIOTCH, PACCMOTPHM TAKVIO HYMEDPAIHI0 MEOMECTEA
Ey, 910 nan mobeix k=0, 1, ..., nJ, b€ Qu u uenoro HEOTPHIATEIBHOIO YHena £ <
2™'~% nomep snemenra b ¥ B 310it nymepanun cosuagaer ¢ oMepom saemelrra 7y g(b) *
B zapukeuposaniof Hymepawmn. [lyers Taxsxe Homep moboro snementa w3 {b | b € Gyl
paccMaTpHBaeMO HyMepPAlK COBMAIALT C HOMEDOM 3TOT0 IEMERTA I 3ahUKCHPOBAHEOR
Ny MepaiHu.

Homep suementa x u3 F,, 8 gonyerumoi nymepanmn T obosHataercs yepes 1 {x).
Kpome Toro v (x) Takxe ofo3HavaeT IEMEHT 3TOM0 HoMepa B 3ahUKCHPOBARNOH HYMo-
payM.

Ans pasnwanux x u y u3 I, onpegeanm f-(2,y) Tak, urobnr v( f.(z, y}) coBnaga
¢ finlvr(z), v:(y)). llyers, kpose Toro, fr(z, 1) = fu(z,2) ana z € E,,, ecnu = upunan-
AeHUT MOATPYNNORAY, nopokagnnoMy a 5 (Ey,, fi). lyers, nakonen, fo(z,z) = z jum
& € By, 00 T HE NPHHALTEKNT UOATPYINIOHAY, NODOAKICHHOMY a B (B, i)

JTO Onpesieleiue rapanTHpYeT, YTo JUIA TONAPHO PA3MMUHLIX HOMEPOB 7y, s H g,
fr{m1,n3) = ng TOrMa M TOJIBKO TOrda, Korna fm(1ty, 12} = ng. 3navuT, HoMep sAeMeHTa
fa{ny,ne) 1ns pasIHMEBIX HOMEPOE 71y, Na HE 3ABMCHT OT PACCMATPHBACMO] JTONVCIHMOMH
HyMepaiy 7. Mt mamem (zy) mmecro fr(z, i), ecnn sicio, Kakas JONYCTHMAS HYMeDaIHs
T HMCETCA B BHILY.

U3z (4) crenyer, 4ro ¢ NPHHALICKNT NOLCPYINOKLY, HOPORKEHHOMY @ B [ By fin) TO-
FAA W TONBKO TOTAR, KOTa ¢ UPHHAIEKHT TOArPYUNORLY, nopoxkacutoMy a & (E,.. f,).

Bynem pacemarpusars Knace £ cranaaprunix cuerem. Cragaapruas cerema

(Em; [fr, @, ¢, ', 0, LAST). (5)

TeAKAT B Ry TONA U TONLKO TOTR, KOTA T SBISETCS A0MYCTHMON HyMepaimell # ¢ npn-
Ha/UTe/ AT NOArPYINOMLY, HopoxKagHHoMy a B (B, f.).
Bosmém B xauccrse ¢ smemenr g(nJ)({1)a...,(s).). [o Teopeme 3 u npuMepy 3,

re{e) 2 nd + 1. Ml ganee He paznngasM ¢ COUEDMKAITAN ¢ KIace KOHTPYSHTHOCTH
o oTHoWeHKio =. Torma ¢ € E,,.
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Tax xak ¢ npuramgaesxuT nogrpyvomony, nopoxaennomy a 8 (K, f;}, nporpamma I,
ocTanasIHBaetca Ha (5). Bonee toro, IT, octanasinsaeres na (5) ans moGoit nonyeTumo
HYMepauus T MHOXecTBa F,,.

Has nonycrnmolt nymepamum T Muoskeersa E,, BRIOMPEM TAKYIO MHHERHYIO NIPOrpaMuy
Iz € 11, uto Il ocranapIHBaeTed Ha (5). Dror BrGop I; € I, zasucur or DALCMATPH-
BAEMOM JONYCTHMOM HYMEPAIMH MHOMeCTRa oy,

Jluneitnyio nporpasumy Ils m3 IT; sazosin KOPPERTIHOL, CTH CYIIECTEVET AONVCTHMAS
HYMepauus T MuEOMecTsa £, 118 kotopo# [l ocTanasmEBaeTes na (5).

171 RaibHeHIINX HCCTENOBAHNE HAM HYKHEL HEKOTODBIE JOHOIHHTCNbHBE onpenene-
HM:.

Mbut Gynem Jansime HCnoNL3CBATE TOHATHE ZHAYCHHS NEDEMCHHOR [10C]1e BRIOMHeR S
JIMHEeHHOH MporpaMMel. 9T0 3HaYeHHe ONPEISTACTCA HHIYKUMeH 110 AJIMHE NPOrpaMMbL.

Mut ckazem jgna nuneiHod NPOTPaMMBl = ¢ TiepeMeBHbIME 13 X = {z;,... s Zn }y YTO
=(o) ecte NULL ms sananmoii X -ouenky T, CCNH = HC OCTAHABIMBACTCSH HA o,

Pacemorpuym 3aMrEyTYIO JHHCHIYIO NporpaMmy

;... O
¢ mepemennbiMu M3 X = {z,...,z,}.
Hrax, nas mobax i = 1,2, . g u 3 =12 . nanneitnas nporpamva
oy ..., 0
UPHIKCHIBALT 3Ha4UCHHUE p(0ry. . . 04)(z;) mepemennod z;. Do snavenne ples ... aq)(z;)

wmi ecth NULL, nnv eete mekoropuiit Tepu, NOCTPOEHHRH M3 a, ¢, 0 u LAST ¢ noMmommsio
onepammii [ u .

[lonpobree, chauasa BeeM HepeMerHEM NPHCBAHBAIOTCH 3LATCHHA W3 MHOXeCTBa {a,
e, 0, LAST}. Tonygennas X-ouenka ornuana or NULL.

Fens nonyyaennas X-onenxa ects NULL, 1o kamaas nepemennasn NOJTYYaeT 3HaYeHHe
NULL u crenywoman X-oueuka ecTs NULL, xkaxum Ob1 51 6Li1e CISVIONIHA TecT HIN
CIETYIOLICE PHCBAHBARKE,

Pacemorpuy coywait, korta nonyuennas X -ouenka oranyna or NULL,

Tecr ne mensier anavennii nepemennpx. Crexyromas X-ouenka cornajaer ¢ paccuar-
pHRaemol X-oUeHKoi, eclH Ana pacemaTpupacuol X ~OLEHKH 3TOT TeCT BRNONAAeTcH. B
NPOTHBHOM ciayvae caeayiomas X-ounenka ects NULL.

Jwboe nprceanBaiie BUAA T «— i He MEHSOT 3HAYCHM HNEePeMeHHEIX, OTNHYHEIX OT .
[pu stoM eneaviomas X -onenka ornnusa or NULL. Ipucsansaune = «— (0 NPHITHCEIBAST
T anatenne 0. [Ipucsansanne r ~— LAST npunucnisaer r suauenpe LAST. [Tpuceausa-
HHe  + z' npHnucsBacT T 3uavenwue t’, ecnu £ — 370 CTAPOE 3HAYCHHE NepeMeHHOH T.
[picsanBanne T « y npunucuBaer = 3HAYeHMe {, ecti § — 3TO cTApoe 3HAYEHHE Nepe-
mennod y. Hakoren, npuceansanue o +— (yz) MpuIMcLIBaeT T 3HAYCHHE (t1t2), ecomm ¢, —
910 CTapoe 3HaYerke nepeMeHHOH y i f; - 370 cTapoe 3HaYeHNMe nepeMeHHOH z.

[onyuaemsle 3HaveRUs NepeMEHNBIX MOMKIO KiIaccHpRUMPOBATH clienyommyM obpa-
S0,

CranzapTHEIR TepM — 370 a, nomep umm (tyiy), rnoe ¢ M t; — cTaHAApPTHBIE TEPMBL
Homep — oro 0 wau ¢/, rae t — sro CTAHAAPTHBIH TepM. a-TepM — 9T0 a WM (tyty), e
t1 M I3 — a~TepMEL.
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C Ka®c(BIM CTAHIAPTHBIM TEPMOM MBI CONOCTARNSIEM HEKOTOPOE MHOMKeCTHO CTaH1apT-
ueix Tepmon. ECM cTaHAapTHBIH TEPM eCTh @, Mbl CONOCTABIIAEM € HIM MHOMKECTBO {a}.
Ecay cTAHZAPTHBIL TEPM €CTH HOMED My, MBI CONOCTABIAEM ¢ HHM MEOMKECTBEO {m}. Mu
CONOCTABIAEM CO CTAILTAPTHHIM TepMoM (f1iz) oDbeTHHeRNe MHEOKECTR, CONOCTARICHHRIX
¢ty # ¢ ty, Ecan cTanzaprHoMy TepMy § CONOCTABIEHO MHOMECTRO S =i 0
MBI TiieM i(ry, ..., 7).

Jagannad CTARIADTHAA HyMepalunsa 3a1aéT HOMED CTAIIapTHOTO TepMa (tif2} ams 3a-
JIAHHBIX HOMEDOB CTRHIAPTHBIX TEPMOB ty u ty. TlosToMY Kamublil CTRHIAPTHBI TePM Da-
BeH HEKOTOPOMY 11e/10MY HeOTPHIATEILHOMY MHCIY, He IIPeBOCXOIAILEMY LAST. C npyroi
CTOPOHBI, KaXKI0e TAKOE THCJIO Mbl PACCMATDHBAEM KAK HOMED, NPEJCTABIAN STO HHEGIO
Kak noayvennoe n3 ( DOAXOTAINMM SECTIOM IPHMeHeHKH olepalii f

Myets i € {1,...,£}. PesynuraT 3aMensl HoMepa 7; Ha (titz) B E(ry, ..., Tg) ecTh (fila),
ecat L(ry, ..., 7¢) ecTh ;. PesyasTar 3aMeibl HOMeDA 7; Ha {tits) B t(r1,. .. 7} e (tste),
ecan £(ry, ..., 7T¢) ecTh {faty), t5 €CTH PE3YIIBTAT 3anMeHbl HOMEpA T Ha (t1t2) B tg, & ts €CTh
pe3Y/IBTAT 3aMerbt Homepa 7 Ha (fifz) B fy. t(rs,...,mio1, (fif2), Tie1, - - - Te) ODO3HARACT
pesYNBLTAT 3aMeHbl HoMepa 15 Ha (filz) B t(ry, ..., Tek-

[lycTs

Iy = a; ... 50,

st mioBBIX TAKUX LeThx udcen ¢ 1§, yro 0 <i < j < p, nycTs
[Ig; = y;...00

H

][2,,;\‘,' = Qs ..y 05

Tpeskae seero Il Moo BRIOPaTS Tak, ¥ro p He npesocxomnt n*{F(nd Ji s
HeficTeuTeNbHO, e 0 < i < j S pH

;L{r’h: ‘s :ﬁi}{lﬂ — Ff_ﬂ'l} . ;Hj:lf.zfj
sist mobore £ € {1...., 1} ¥ TOT Xe CAMBIH ONEPATOP TONO JKe CAMOTO “IeHA ObBe THHCHHA
(T + -« + T1%)

gRJIsercs Nocieunm onepatopoM Kax B [la;, Tak 1 8 Iz, TO MOXKHO BEIOPOCHTE
08 i %5

3 ng.

Ecnn o; sisanercs Tectom u = v, p{Ila;}{(u) ects b1 ', p(Tlz ) (v} ecrs fa' 715 HEROTOPBLIX
CTAHJADTHBIX TEPMOE &y M {2, TO CKAMEM, YTO H3 0y CISAYIOT PABEHCTER b =1 wly =1
Eean u3 o cieiyer paseicTso By = ;' JJis HeKOTODBIX CTAHJAPTHBIX TepMoB ty # {3, TO
CKameM, 9TO M3 oy clelyel pasenctso ) = £,

Feau 13 oy caenver pasencteo ¢ = (#1f2), a cTanjapTHble TepMel §; U &y PABHB! MHCIAM
7y M 7ip B PACCMATPHEAEMOH HYMeDALMH, N, OLIHYHO OT HOMCpa C B paccMATpHBACMOI
HyMepamuu H i £ j € p, 1o w3 llz; cnenyer, 4TO ¢ paBeH CTalNapPTHOMY TEPMY (nyma).
B atom ciydae, ecu §y He sBIsercs nomepomM, To u3 llp; cnenyer, WTO 1y paBel Cra-
JAPTHOMY TepMy ty, H, ecsi ty He ABIAETCA HOMEDOM, TO M3 Il ; cnemyet, uTo Nz paBeH
CTaNJAPTHOMY TepMy la.
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Ecmu wz o; cnenyer pasencrso £ = (L1tz), B KOTOpOM £ AEMACTES HOMEPOM, & CTaHAADT-
HBle TepMBI L) M L, DABHE YHCIAM 7, H N2 B pacCMATDHBAEMON HYMCDALMH, 1; OTIHYHO
oTERIK < p TOM3 Iz ; cnenyer. wro nomep € pasen CTAHUADPTHOMY Tepmy (mngna).
B srom ciyuae, ecam ¢, ne apasercs HOMepoM, 1o u3 Ily; caexyer, uto ny pasen crap-
AAPTHOMY TepMy ty, H, ecrti 15 He SRIsSeTes HOMEpOM, TO B3 llz; cnesyer, uro ng pasex
CTAHAAPTHOMY TepMy [z, B stoM cavuae, ecam £ ecrs a wim fa ecTh @, TO 13 [1, 4 Clenyer,
1To £ pasusierca a-TepMy (aa).

[lyers d ambo ecrs ¢, mubo ssaacres nomepom. Iyers 1 € 7 < p. Beow w11, 4
CACAyeT, uro d pasen &(ry, ..., 1) U 9TO 1 pausercs CTaniapTHOMY TepMy (fity), 1o u3
Iz ; enenyer, uro d pabusiercs CTAHTAPTHOMY TepMy

“:Th ceay T, I:f"ltﬂ'_}: -rt'-r:;.:- RN rﬁ:]-

Ecn ws [ly; caenyer, wro ¢ passserca CTanIapTHOMY Tepmy t{ry, ..., m), 1 €1 < &
H 7 AWIACTCA HOMEPOM 3JeMeHTa, DPACHONOKEHAOro Ha HEKOTODOIH BEPUIHHE HCKOTOPOTO
VPOBHH, MBI CKAXKEM, ITO 3T4 BEpIIHHA 3TOrO YDPOBHA NOCEMAETCS THHEHHOR nporpamMyo
Mz ;. Eeaw npi stom € € j w nomep snementa (M) (v) ecTs vy mas nexkoropoi epeMen-
HOM ¥, MBI I'OBODEM, YTO B MOMeHT £ 3Ta BCDIMKHA 3TOI0 YPOBHH NOCEUTASTCA JTHHCHHON
nporpamwmoii [Ty ;.

Ecnu'l € £ < ¢ € 7w B moMent ¢ HEKOTOPAA BepIHHA HEeKOTODOrD YPOBHA No-
CEUaeTCH NMHHeHHoH nporpammoit 1lo;, Mol POBODEM, “ITO M B MOMEHT £ 3Ta BepuHA
FTON0 YPOBHSA ‘TOXKE NOcellaeTcs MHHeRHoH TporpaMMoii ;. Mu taxske rosopum, uto
ITa BepIMHA ITOTO YPOBHA NOMEYCHA YHCIOM T3 B 9TOM NOCEIeHHH, DIEeMEHT, HOMEPOM
ROTODOTO ARTACTCA T3, RA3BLIBACTCH MOTKON ®Toli BEPIIHHBI B 9TOM NMOCEITIeHHE.

Kaxasn sepimina OMIAPHOro AcpeBa, OTIHYHAL OT KOPHA, KMeeT B 9TOM JiEDeBe Oliio-
ro neiocpescTsenoro upeaka. Henocpegeraensmii NPEAOK ABIHETCH UPEIKOM 3Toit Bep-
wisl. Henocpeacrsensvii npenok mwo6oro NPEAKA BEPIUMHEL TOME HBIHETCH NPEIKoM
ITOH Bepunnpl. CuMMerpryno, HENOCPEACTBCHNEI NOTOMOK ABJAETCH TIOTOMKOM Bep-
muHbL. Hemocpeacreenuerii moroMok noroMka BEPIIMHLL TOMXE ABANETCH MOTOMKOM STOH
BEPULHHEL

Ecan B MomenT, xoraa [T, 4 TNOCEIIACT HEKOTOPYIO BEPIIHKY, BCE LPEIKH 3TOH BePUIHHBI
¥7Ke DhUTH MOCeMIEHEI, 9TO MOCeINeH e ITO BEPINHHB] HABLIBAEGTCH [IPABLIM,

Mocemenue sepmmub, ne ABIAIOMIEECA MPABLIM, HAIBLIBACTCH JICBLIM, G0/ BCE TIOTOM-
KM 3TOH BePIOMHBI Ve OLIMM NoCelieHn. HMousrno, nro He GhiBaeT MeBoro nocemeHms
HHKAKOH BePIINILI, YPOBEHE KOTOpPOH Menbime m — n. Muave, 1ng HEKOTORBIX He3aBHMCH-
MBIX 11,.. ., by 9HET0 TC(g(n)(t), ... 1)) ne NPCEOCKOINT 1,

Ecmn u3 1l ; caeayer, wro ¢ PABHACTCA CTAHAAPTHOMY TepMy f{a), MBI rOBODHM, 4TO
Il; ; nocemaer kaxuyio BHCAMYIO BepinHy nepeBa g(nJ) mis ¢ um uposepsier, 4To sTa
REPITHHAZ NoMedeta a 1A . B 9ToM ciynae Mbl Takke rosopus, uto lly; npomssonur
(mu genaer) nonmmii obxos sepesa.

HAcuo, uro xaxknas Koppextdaa Il; obszama nocernts KARIVIO BHCAMYIO BODLUIMKEY
nepera g(nd) ona ¢ u NPOREPHTE, MTO 3Ta BeDIHIHHA OOMEYeHa a A c. B HPOTHEHOM
CIyHae MOKHO ObUIO OB 3aMEHHTEL MeTKY 3Toll BHCHued BEPIIHELI TAKHM obpazoM, uTo
AT TOAYUCHHOrO 3JeMelTa € THHelHad nporpavua Ils ocTAHABIHBACTCS Ha

(B i haepdi0; LAST) (6)

H3 K1, HO € HC NPHHAIIEHHT nearpynnonny, nopoxagunomy a s (E,,, f.).
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Tns mobex k € {0, 1, ..., nd = 1} # HeoTpHUATEALHOTO UENOro uucTa € < omd—k
kazxtas koppexrsas [z, nenas mojuerii ofXon aepesa, nocemaet £-¥10 BEPITMHY YPOBHS
k. Korma 9TA BepUIAHA MOMeueHa dMeMenTon a*,

HepoaMoaKHO, 4TOBE ¢y OBIIO TECTOM & = ¥ WIH U = U, {1y ) () Buw0 € w1 p(llz ) (v)
GnuIo a-TepMoM. B mpoTHBHOM ciydae re(ginJ){ty, ... . tam)) < n -+ 1 108 HEKOTOPBIX
HEIABHCHMBIX t1,..., fam.

Henas nonawii ofxon, Il; noceiiaer Bce BCPLIMHBEL Lepesna g(nJ) pna c. Ecim npy
arom Iy nocelaeT BePILIMHY, PACTONOMKERHYIO HA HEKOTOPOM yPOBHE, MBI FOBODMM, YT
I, crvcKaeTes: Ha 9TOT YpoBeHb Wy 4To [l noceinaer 3Ty BEPIIHEY NPH STOM CHYCKE.

Iaa [l Mt paccMaTpHBAEM CSIYIOUIHE TADAMETP. HaiinéM 9Hcio BeeX TAKKX TeNbIX
queen i, wro 0 < i £ p u [lg;, HadunaeT W geliaeT MOJIHEI 00X0A. DTO YHCIO HA30BEM
WHCIOM MOJHBX 06x0a08, koTopeie nexaet I;.

Ilna Kaxaoii SOMYCTHMOR HyMepallin T B3 BOEX I1s, oeTAHABAMBAIOILKMXCA Ha (5) ans
IToit HYMEPAITMK, MBI BhiDEpeM Takyio, KOTOpad NelaeT HaiMelbLiles MHEIO NOJIHBIX 06-
xonop. Ofo3nauMM BRIDPAHHYI0 JHHEHHYIO IPOTpaMMy Hepes I1;{7).

[Iyers J = 2.J;. Beere umeercs (4! F{nJ))" BoamokHEbIX HaOOPOB 3HAUCHHEN NEpeMeH-
HBIX 21, ..., 2¢. BCETO HMCETCH ondi mogMoxHOCTRH 118 NepBoi noCerEnnon IporpaMMoi
Tl, Bepumnbl yposka nJy, koria Il jgenaeT nepsbi nouanslit ooxod Jepepa. Beero mae-
erest (41) BOZMOMKHBIX JOMYCTHMBIX HYMepaIil IEMEHTOB Bil(a a5, pacnonomeHHbIX
Ha Npeixax 9Toil neppoil NocemEnHol BePIIHALL. [Kascnas Taxkad HYMePaADnHA IOPORIaeT-
el MHOTHMM JONYCTHMBIME HYMEPAIsIME MHOKECTRA E... Ho mbl BuifepeM i Kax o
JOTVCTHMO HYMEPaIii SIEMeHTOB BIa a™°, PACIoNOKeHHBIX 1 MPejKax 3TOl 1EePEO
HoCeEn o BePLIKHEEL, HEKOTOPYIO OAHY TOPOAIAIOILYIO 3TY Iy M EPALLMIO FTHX 31eMeHTOB
HYMEPALMIO CMEHTOE MHOMECTEA .

$leno, 4To Ajs gocTarouno HOIBIEX I u J sueerca Bojee

[.if}"‘-'r'l
It (41 F(nJ) )P0t

TAKI TIONAPHO PA3NMMHBN BHODAHHBIX JONYCTHMBIX HyMepauuit T MHORecTBa En, 910
A 060 W3 ITHX HyMepaunii Ta e caMas BCPUIMHA YPOBHA nJ, BIEpBbLle NOCCLIAETCA
spiGpannoit nuncinoi mporpammoii llz(7) As sToll HyMepauuy 7, T€ e CAMBIE BeplIMiLI
meipix (nJ; + 1) yposHeil MOCCIMATHCH [0 STOrO NOCENISHUN i BO BPEMA 3TODO TIOCE-
MeHHA KaKIAR NepeMeHHAs MMeeT OIHO M TO JKe 3HaeHie 4nis BCeX 3THX HyMepaLruii.
K pome Toro, UIs BeeX ¥THX HyMepaliii B MOMENT MepBOro MOCEIICHHARA P [ePROM [HOTHOM
ofxojic BepIIMHbLL YPOBHA NJ| BRINOJIHAETCH TOT Xe caMBIit olepaTop Toi e JHHCHHOR
nmporpasyst u3 1. .., TI9. D1i nymepauui Ha30BEM NOPOLUIMHE.

[Mpu nepsom nouiEoM 0bxode MMeeTca nJ; MOMEHTOB, KOLIA OCYINECTBIAACICA OMCPEL-
Hoit crvex. MesIy STHMM MOMEHTAMI NPOHCKOJHT KaK [OCTPOSHME METOK BEPUIMH CIIyc:
K4, TAK M NOCTPOCHHE HOMEPOB, JI1s KOTOPBIX €10 TCA IIPOBEPIKU. TTpu Tom nposepkoi
HABBIBAETCH TECT T = Y, H3 KOTOPOro ClIeyeT parencTso iy = by, rie CTaHMAPTHBIA TepM 1y
Y BJISETCH HOMEpPOM, & CTAENapTHBI TepM {o ABIAETCA a-TCPMOM PerueTPoOROH CIAOKHOCTH
1.

Feay NpetnoionTh, ST0 IPH [1EePBOM TIOHOM obxoze CHaualma JeanTes abeomIoT-
HO BCE TIPOBEPKH, & TOJILKO NOTOM HAMMHAETCH NMOCTPOEHHC METOK BepIH 1A EpBoro
CHIVCKa, TO 3AKOHYUTE JI0KA3aTenbeTBo npocto. [locie peex CIemauHbX NPOBEPOK HMEET-
cst Tostbko (41 F(nJ))" sosMoxAbX HaGoPOB 3HAYEHHH NEPEMERHBIX 21,. .., Zn. [osToMmy



NPUMEP [MOMHHOMHAJLHOTO 3ANPOCA... 21

HMECTCHL MHOIO XODOINHX HyMepalkd, AJIA KOTOPIX CPA3Y OC/Ie BBIIOJIHEHUS BCEX IIpo-
HEPOK BLIIOIHAETCH OJHE M TOT XKe ONepaTop OAHOH ¥ Toll e NHHAeHHON nporpaMMsl 13
IT,..., 119, a naBops 3HAYeHMI NepeMenIBIX 2;, . . |  Zx B 9TOT MOMEHT oaMHakossl, Cper
HHX MOMKHO HAHTH JIBe DA3MYHBIe TAKAE T M 0, YTO HAYaJI0 MEPBOro NoJHoro obxona B
IHHEHHOR nporpamsut 1lz(p) 1o nepsoro noceierns sepmunbl ypoBus nJy He COEPAT
Havasa nonuoro obxona s auHeiinol nporpasve [1a(7) mo nepsoro nocemenus REPIIHILI
yposus n.J;. [losToMy MoxHO BRIGpPATE H3 3THX HyMepaumi qse PA3Mbe, 3AMEHHTE B [ep-
BOH M3 HMX B MEPBOM NOJHOM 0BX0/¢ 4acTh OT 3ABEPINEHAA BeX MPOBEPOK 0 NePBOTO
MOCEIIERHUA BEPIIHLL YPOBHA 11.J; HA COOTBETCTEYIOIYIO YACTH BTOPOH H MOAYYHTE s
MepBO HyMepalny Juueluyo nporpammy w3 [, nenaolnyo Menblne TOTRBX obX010B.

Aitst noKaszaTenbeTBA STOTO NPEANOI0AeHHH HYAHEO 3aMCTHTB, YTO NMPOBCPKA H CIYCK
OCYINECTBIAIOTCA B PAIMYHLIX NEPEMEHHBIX, NOCIE 4ero MOACHO IIPOBEPKR H CIYCKH OCY-
WECTRIIHTE PA3IHIHEIMHA JTHHeNbIME Tporpamyamu w3 111, . T19.

Hama Gonee caiabast rinoresa CoCTOMT B TOM, MTO IPH 1EDEOM LOJHOM obx0Ie nepe
onepentniM cnyckoM Ila(7) cnauana nenaer Bee nposepkn, & TONBKO TOTOM CTPORT METKH
BEDIOIHH /1A 3TOMO CNYCKA.

B kaapiii u3 3THX MOMEHTOB Cpasy nocie oYepesroro COYCKA H NOTOM Hellocpel-
CTREHHO MEPe] HAMAIOM NOCTPOCHHA METOK BEDUIMH IS C/IYIOINEro CIVCKa BhUIOMHA-
10TCA KaKie-TO ONEPaTOpbl KAKUX-T0 JAuHeHHbX nporpams i3 [T .. TT%. 3uaumT, umeerca
tonee

(4y"
I+ (4T F(n T}yl ind:

XOPOUIMX HYMepPauri, 478 KOTOPBIX B KAXBI M3 9THX MOMEHTOB BbIIOJIHAETCH O |
TOT e OIEpaTop ToH e caMol W3 9THX MHelinsix nporpamM. Takue HYMEDAITHH HA30REM
NPEXPACHBIMH.

Cpeld npexpacHbIx Hymepaimii BrGepeM mobyio omny 7. [ocae sroro mna kasuoi
#3 NPEKPACHBIX HyMepali ¢ B Kakaol n3 nusefinsx nporpavy Ia{p) samenny xam-
Abli KYCOK CPa3sy 10C/1e 04EDeTHOT0 CIIYCKa ¥ JI0 Ha4ana NOCTPOCH MEeTOK BOPIUIHH S
CIEAYIOWEro CIYCKa MEeAIY ABYMA COCCAHHMI MOMEHTAMH CIVCKA NIPH NepPBOM HOTHOM
ofixone Ha COOTRETCTBYIOLIRI KYCOK NPOrpaMME! [Iz(7). lonyuenuyo nuneinyio nporpam-
My oboznauum uepes Ils(p, 7). Heno, uro aaa moboit npexpacHoi HYMEPALUHA o THHeHHAS
nporpamMa Ils(p, 7) aemur s 11,

Ans pocraroyno Goaeinux [ 1 J epeny suncinbix nporpamm [Ts( o ) nna seeposmon-
HBIX NMPEKPACHBIX UYMEPAUHH o MMeeTCs MHOTO TAKHX, JUIS KOTOPHIX BO BPEMs MepBoro
NOCEINEHNS REPIIMALI YPOBHA nJ; Py nepBoM nosHoM ofiXo/le Kaskas HepeMeHHas HMeeT
OJTHO ¥ TO e IHAYeHHe,

Hawna runoresa cocTouT B TOM, 9T0 Haiinéres Taxas NPeKpacHas HVMepalus T, 15
KOTOPOH CpeiH TAKHX HAXOAMTCA M JuHeliHas nporpavua 1Iy(7) = Iy(r, ],

Ecnu 9Ta runoresa BEINOMHAETCH, TO 3ABEPIIEHHE JOKAZATEILCTEA TAKYKE NPOCTO.

B camom aene, navano [a(7) Moxcno 3aMeruTs Ha COOTBETCTBYIOMEe: Havano I1y(p, 7).
ITO JIA HYMEPAUMH T CTPOHT JIMHEHHYI0 mporpaMMy ¢ Mensiins, deM y lo(7) uncnom
NOAHBIX 0GX0LOB, HO TOXe OCTaHaBIMRalOMyocs na (5). A 910 IPOTHREOPEYMT BHIGODY
Hz{?’].

Apyroit nogxon MoKeT COCTORTD B MOACYETE YHCL NPOBEPOK J0 NepROro NocelleHns
BEPIIHELL yposua nJ, npu nepsom nommoM ofxome. Fenp umeno MPOBEPOK OrPAHHYeHO
chyHKumel, 3aBuCAmIeH oT N, 1O He 3aBuMcsmed or [ n J . TO [P AOCTATONHO GOUIBIINX
{ u J eymecTsyer oueHs MHOIO XODOITMX HyMepaii, OCYILECTBIAIIINX O/IHH ¥ Te e
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=

nposepkd. OnsTh cpeny HUX MOMHO HaliTH JBe DasiW4HBle TAKHE p W T, MTO HAYATO
LEPROrO MONHOro 0bxoia B nrHeiinol nporpammsl [la(p) ana nepsoil 3 nEX He COUBPAKHT
Ravalia noanoro obxoaa s nunelinoit nporpamme Ilz(7) nas Bropodt U3 HHX, ¥ 3aMEHHTE
nauaie BTopodl na Havano nepeoil. [locne sToro nomyuusm nupeiinyio nporpamuy 13 [,
OCTAHABIMBAIGIMYIOCH Ha (5) ANs HyMepauHd T ¢ MelbIIHM YHCIOM MTOJdHbIX 00XOI0B.

Eeau ke HAKAKHX NPefo/oKeHHd He JefiaTh, To TPVIHOCTL COCTOHUT B TOM, YTO JUIH
MOBLIN PAZHBIX XOPOMMX HyMepaiuil T 1 p uavano l(p) Moxer JenaTs npoBEPKK, HPO-
THBOpedale npopepkam B La(7).

Baaropapraoctu. f ouens 6narogapen Cepreo Muxaiinosnyy Jynaxkosy, ykasasme-
MY MHE Ha OmMHBOYHOCTE MOMX epPBOHAYATBHEIX upHMepos. S Gaaroaaper npocpeccopy
Stephen A. Cook 3a nofesHiie 3aMedanis ¥ MHTEpec K Moei pabore.
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