Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua A. KoHeuHble aBTOMaATDI

Nwms BxonHoro daiina:
Wwmsa BeixopHoro aiina:
OrpaHnyeHHe MO BPEMEHH:
OrpaHuueHHe M0 NaMsITH:

OnHaxkIbl H3BECTHBIH mpodeccop OOHApYKHJ ONMHUcaHWs k KOHEYHBIX aBTOMaToB. [10 ero MHeHHIO,
HempuBUALbHOCHb KOHEUHOTO aBTOMATa, UMEIOLIEro 1 COCTOSIHUH U m MEePEX0I0B, MOXKHO OMUCATh LEJbIM
grcaom d = 19m+ (n+239) - (n+366)/2. Uem Gosblie d, TeM GOJBLINE HHTEpEC AJIs1 HAYKH MPeCTaBJsieT

HU3y4YeHHUEe ero CBOMCTB.

[Tomorute npodeccopy BHIYHUCANTD HETPUBUAIBHOCTb UMEIOILMXCS Y HETO aBTOMATOB.

®Popmar BxogHoro caina

[TepBasi ctpoka BxogHoro (haitsia comep:kutT Lesoe yucao k (1 < k < 10000) — KOJHUECTBO KOHEUHBIX
aBTomatoB. Cayayioune k CTPOK colepxar no Aga e bx uucaa n; (1 < n; < 1000) um; (0 < m; < 26n?)

automata.in
automata.out
2 CeKyHJIbl

64 merabaiita

— UYMCJIO COCTOSIHUH U nepexonoB ¢-TO aBTOMaTa.

®Popmar BbixogHOro ¢anna

BoixopHo# ¢abis no/:xeH coctosiTh U3 k cTpok. Ha i-o#t cTpoke BbIXoqHOro (haiisia BEIBEAHTE OJHO YHUCJO

— HETPHBHAJBbHOCTb 1-TO aBTOMaArTa.

Mpumepnbi
automata.in automata.out
4 44344
20 48134
13 20 45699
5 23 49458
18 6
2 487677
15 20 1340237
1000 26000
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua B. lNocrynar beprtpaHa

Nwms BxonHoro daiina: bertrand.in
Wwmsa BeixopHoOro (aiina: bertrand.out
OrpaHndeHHe MO BPEMEHH: 2 ceKyHIBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

[Toctynar Beprpana (reopema Beprpana-UeGwuéBa, teopema YeObllIéBa) r1acut, 4To AJs J1060TO0
n > 2 Hal#ETCs MPOCTOe YHUCJIO p B HUHTepBate m < p < 2n. Takas runoresa Oblia BblABHHYTa B 1845
rony ¢paHily3ckuM mMaTeMaTukoMm JlxkosedoM BeprpaHom (mposepusiiuM eé 1o n = 3000000) 1 nokasaHa B
1850 IMacdnyTtrem YebniméBbiM. Pamanyxan B 1920 rony Haiiésn 6oJiee MPOCTOe N0Ka3aTe bCTBO, a DPAELI
B 1932 - emé Gosee mpocToe.

Bamwa 3agaya cocToUT B TOM, YTOOBI PEIIHUTb HECKOJIBKO GoJsiee 0OILYI0 3a1a4y — a UMEHHO 10 YHCIY N
HalTU KOJUUYECTBO NPOCTHIX YHCEJ p U3 UHTepBana n < p < 2n.

HanomHuM, 4TO 4nC/IO HA3bIBAETCS NPOCMbIM, €CJM OHO JEJNHUTCS TOJNBKO CaMo Ha ceOst U Ha eIMHHULLY.

®Popmar BxogHoro canna
BxonHoil daiin comepxkut uesoe uncao n (2 < n < 3000).

®Popmar BbixogHOro aina

B BeIXOnHOH (pafiyl BbIBeOUTE ONHO UHCJAO — OTBET Ha 3ajayy.

Mpumepnbi
bertrand.in bertrand.out
2 1
239 39
3000 353
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua C. dkcnepumeHT

Nwms BxonHoro daiina: exp.in
Wwmsa BeixopHoOro (aiina: exp.out
OrpaHndeHHe MO BPEMEHH: O CeKyH[
OrpaHnyeHue MO NaMsTH: 64 merabaiita

YueHble B OIHOH CBepXCEKpPETHOH JlabopaTOpPHUHU NPOBOAAT SKCIIEPUMEHTHl HaJl CBepXCeKpPeTHbIMU razaMu
Axkepmana. Tlepen HauasoM 3KCIIEpUMEHTa Yy HHUX €CTb 1 MPOHYMEPOBAaHHBIX KOO oObeMa, B KOTOPHIX
HaXOAATCS pa3Hble rasbl. YyeHble COeJMHSIOT K0J0bl TPyOKaMH, U COfiepKallhecsl B HUX rasbl NPUXOAAT B
KOHTaKT. VI3BecTHO, UTO ec/iM B KOHTAKT NIPUXOAAT KaKHe-TO 1Ba rasa, To TOT U3 HUX, KOTOPBIH U3HAUANbHO
HaXofuJ/csl B KoJbe ¢ GOJBLINM HOMEpPOM, HEHMMOBEPHO ObICTPO paclIMpsieTcsl, YHHUTOXKaeT IPyrod ras u
3aHUMaeT Bce 0CBOOOXKIAMoLeecss MPOCTPAHCTBO.

[To 3apaHHOl mocse0BaTeNbHOCTb AEHCTBUH, KOTOPYIO MPOBOASIT yuyeHble, Bbl JOJKHBI NpeacKas3aTb
pesy/bTaT KCIepUMeHTa.

®Popmar BxogHoro gaina

[TepBasi cTpoka BXomHOTO (aiiya COmepKUT KOJHUECTBO KOO n U KosuuecTBo nedctBuél m (0 < n < 10,
0 < m < 15). Bo BTOpoii cTpoke 3amucaHbl n Heabix dyncesa v; (0 < v; < 10) — o6bembl K016, Kaxknas u3
NOCJeYIOIUX M CTPOK CONEPXKUT [Ba Pas3jHUHbIX LeJblX 4hcaa oT 1 1o m — HoMmepa KoJb, coequHsIeMbIX
Ha COOTBETCTBYIOIEM Liare.

®Popmar BbixogHOro ¢anna

J7s1 Ka)KAO0ro M3 COXPAHMBLIMXCS ra30B BbIBeIUTE B BBIXOAHOH (paliy ero HOMep M 3aHHMaeMblil UM
00beM B OTHEJBHOU CTpoKe. MH(pOpMaIHio BEIBOMKTE B MOPSIIKE YBeJHUUEHHS HOMEPOB I'a3oB.

Mpumepnl
exp.in exp.out
53 3 30
10 10 10 10 10 5 20
12
2 3
45
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua D. lNepecbinka cgannos

Nwms BxonHoro daiina: file.in
Wwmsa BeixopHoOro (aiina: file.out
OrpaHndeHHe MO BPEMEHH: 2 ceKyHIBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

B nocTuHAyCTpHasbHYIO 3M0XY OCHOBHOH LIeHHOCTbIO siBasieTcss MH(popmauus. I[lostomy ocobo BaxkeH
KOHTPOJIb HajJ KaHajlaMM Mepenaud uH(opmauuu. B onHOH cTpaHe Bce KaHaJ/bl CBSI3M KOHTPOJHUPYIOTCS
rOCYLapCTBOM.

[lepen UT-otmesom omHOH AOCTATOYHO KPYMHOH (DHUPMBbI, 3aHUMAOIIEHCS KOHCAJTHHIOM B 00JaCTH
WHHOBAlIUOHHBIX TEXHOJIOTHH, Obljia MOCTaBJeHAa 33a/Jaya pacnpoCTPaHUTb HeKUH (aila mo duaranaM 3Tod
(UpMBl, HAXOASLIUMCS B Pa3/JUYHBIX [OpPOJAX CTPaHHL.

Kanaser mepenaun HHpOpPMALKK B 3TOH CTPaHe, KaK y»Ke FOBOPHJIOCH, KOHTPOJHUPYIOTCS TOCYAAPCTBOM,
M03TOMY 32 Tepefady Mo HUM MH(OPMaLHH NMPUXOAUTCS MJAATUTh AeHbrd. CUTyalHs TakxkKe OCJOXKHSETCSs
TeM, UTO KaHaJbl OfHOHANpaBJeHHble, TO €CTb MH(OPMALMIO 110 HUM MOXKHO MepefaBaTh TOJBKO B OJHOM
HalpasJleHHH.

[lycte, nasi yno6cTBa, TOpofa MPOHYMEPOBaHBl HATYPaNbHBIMH YUCAaMH OT [JIaBHBEIH oQuC HaXxoouTCs
B ropoje HoMmep l, TakuM 00pa3oM, He0OXOOUMO HAaHTH Takoi HabOp KaHaJ/OB CBSI3H, N0 KOTOPBIM MOXKHO
NOCTaBUTh (hailn 0T ropoma Homep 1 mo Jw06oro APyroro, a Cpeaud BCeX TAKHUX HaOOPOB BBIOPATH WMEIOIIHUH
HaWMeHbIIYI0 CyMMapHY0 CTOMMOCTb.

3agaH CIHCOK KaHa/lOB CBSI3H, KOTOPBIMH MOXKET BOCIMOJIb30BaThCs (upMa. Hamwuimwurte mporpammy
HaxoAsAuylo TpebyeMbli Habop KaHAJOB CBS3H.

®Popmar BxogHoro caina

[lepBast cTpoka BXxogHOro (paiija CoaepKUT Unucaa n U m — KOJHUUYEeCTBO TOPOJOB U KOJUUECTBO KaHAJOB
cBsizu cooTBeTcTBeHHO (1 < n,m < 22). [locaenytoire m coaepaT ONMMCcaHUs KaHaoB cBs3U. Kaxkmoe
OMHUCAHHe COLEPKUT TPU LEJBIX UHCAA: U, U U ¢ — COOTBETCTBEHHO HOMEpPA rOpoJ0B, COEIUHEHHBIX KaHAJIOM
U CTOUMOCTB Mepechliku alya no atomy kaHaay (1 < u,v <n, 0 < < 1000). Hu onun U3 KaHa/ioB He
COeJMHSIeT TOPOA C CaMUM C0060H, HO MexXAy NBYMSs FOPOAOB MOXKeT ObITh 60Jbllle OAHOTO KaHaJja.

®Popmar BbixogHOro aina

B nepBoil cTpoke BeIXOAHOTO (paiija BbIBEIHTE CTOMMOCTD MEPEChIIKY (aiya U pa3Mepa Habopa KaHaJOB,
ofecreynBaKpLIero TakKylo CTOUMOCTb. Bo BTOPOl cTpoKe BbIBeAMTE HOMEPA KaHAJOB, COCTABJISIIOLUIMX TAKOH
Habop. KaHasbl HymepyioTest oT 1 10 m B TOM INOpsiiKe, B KOTOPOM OHH IMePedyrc/IeHbl BO BXOAHOM (haiie.

Mpumepnl

file.in file.out
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua E. Cxumarowmm oneparop

Nwms BxonHoro daiina: operator.in
Wwmsa BeixopHoOro (aiina: operator.out
OrpaHndeHHe MO BPEMEHH: 3 CeKyHIBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

Onepartopom A, nelcTBYIOLIMM U3 MHOXKecTBa X B MHOXKEeCTBO Y (MK mpocTo onepaTtopoM U3 X B Y)
Ha3blBaeTCA MPABUJ/IO, COIIACHO KOTOPOMY KaXKAOMY 3JE€MEHTY = MHOXKecTBa X COINOCTaBJ/IAETCA 3JEeMEHT
y = Az u3 mHoxectBa Y. [lyetb X n Y — MmHoxkecTBa Touek Ha myockoctd. Omepatop A u3 X B Y
Ha3bIBAETCS COHUMAOUUM C KOIPDUUUEHMOM ¢, THe ¢ — BelleCTBEHHOe YMCJO0 W3 noJyuHTepBaa [0,1),
ecau s qoboro x € X BemosHeHo Al|z|| < ¢||z|| (3mech ||x|| — Hopma ToukuM x — paccTosiHHE OT T
10 Hauaja koopauHat). [Ipoie roBopsi, onepaTop Has3plBAaeTCs CXKHUMAIIIUM ¢ KOIP(UIUEHTOM ¢ €CJH OH
COIOCTaBJIIeT KaxKJ0H TOUKe TOUKY, KOTOpPas He MeHee, UeM B ¢ pa3 O/MKe K Haya/ly KOOPAHHAT.

st 3ananHoro onepatopa A TpeGyeTcsl MPOBEPUTD, SBJSETCS JIM OH CKHUMAIOLIUM C KOI(D(ULHUEHTOM ¢.

®Popmar BxogHoro canna

[TepBasi cTpoka BxomHOTo (hailsa comepKUT KoaudecTBo Toyek n (1 < mn < 100) u uncqao q (0 < g < 1),
3ajlaHHOe He GoJiee yeM ¢ 3 3HaKaMH moce AecsiTHUHON Touku. Cjenyroliue n CTPOK ComepKar rmo 4 meJsbix
yucaa, no mopyno He npebocxoasux 1000, pasmeneHHble mpobesaMu — KOOPAHUHATHl TOYKH MHOXKECTBA
X ¥ corocTaBJeHHOH el TOUKM M3 MHOXecTBa Y .

®Popmar BbixogHOro aina

B BoixomHOH (haiin BbIBeOHUTE ONHO CJOBO: «Yes» €eCJd ONepaTtop SBJSETCS CXKHUMAOUUM C
K03((pULUeHTOM ¢ U «NO» B IPOTHBHOM CJy4yae.

Mpumepnbi
operator.in operator.out
2 0.5 Yes
010 50
10001
2 0.1 No
010 5 0
10001
2 0.9 Yes
0000
10 0 01
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua F. lNpoueHTbI

Nwms BxonHoro daiina: percent.in
Wwmsa BeixopHoOro (aiina: percent.out
OrpaHndeHHe MO BPEMEHH: 2 ceKyHIBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

CnucKY HMHTPEeIMEHTOB Ha YNAaKOBKAX HWHOT/A COTMPOBOXKIAKITCS MX TMPOLEHTHBIM COAep:KaHHWEM, Yallle
BCEro OKPYIJIEHHbIM [0 LIeJIOr0 YHCJ/a MpoLeHTOB. UToObl TAKOH CIHCOK BBITJISAEN MPaBAONOLOOHBIM, B
CyMMe yKaszaHHble yncsa gaBath 100%.

OnHako U 371eCb eCTb ONpefie/leHHble TOHKOCTH. HeTpynHo y6enuTbes, 4To, eC/i OKPYT/IATb Bee 1PoOHbIe
Yuc/aIa TPOLEHTOB IO MaTeMaTHUeCKHM IMpaBH/aM, TO pe3yJbTHPYyHOIIas CyMMa MOXKET OTJIMYaTbCsl OT
HY»XHOH. [T03TOMy HHKTO He CMOXKET YCOMHUTBLCSl B Balllell YECTHOCTH, €CJIM Bbl NIPOU3BENETE OKPYTJeHHe
TakK, KaK couteTe HY»KHbIM. OCTa/M0Ch TONBKO HAUTH JyULIUH BapHaHT.

Bawm 3amaHbl KoJiMuecTBa BCeX HHTPEIMEHTOB, BXOASIIMX B COCTaB NMpoayKTa. 1151 KaXK10ro HHrpeeHTa
M3BECTHO, TOJIOXKUTENBHO WJHM OTPULATEJNbHO BJIMseT Ha MPOJaXKH ero MNPUCYTCTBHe B cocraBe. [lo
3TUM JaHHBIM HEOOXOOMMO PaCCUMTAaThb MPOLEHTHBIE NOJH Ka)KIOT0 W3 HHTPEIMEHTOB OT UX CYMMapHOTrO
KOJIMYeCTBAa U OKPYIJIUTh MX B HYXKHYIO CTOpOHY. [Ipu 3TOM He cjiefyeT HOMycKaTh, 4TOObl OJHOBPEMEHHO
10JIST KAKOT0-/1M00 BPeHOr0 KOMIIOHEHTa Oblla OKPYTJIeHa BBEpX, a A0/ KaKOro-au6o XOpOIIero — BHU3.

®Popmar BxogHoro canna

B nepBoii cTpoke BXogHOro adsna 3agaHo KosnuuectBo MHrpuaneHToB n (1 < n < 30). Cienyiouue n
CTPOK OINMCBHIBAIOT CAMH MHIPEIUEHTHI: 3HAK «+» /5 MOJOKHUTE/bHO BJHSIOIIUX HA MPOJAXH, U «—» 4
IJ1s1 OTPULIATENbHO BJHSIOIIMX, a 3aTeM, 4yepe3 NpodeJ, KOJIMYECTBO COOTBETCTBYIOILErO HHIPefHeHTa —
ueJsoe yrcso ot 1 go 1000.

®Popmar BbixogHOro aina

B BeixomHOU (ha¥iys BbIBEAWTE 7v LEJBIX uuces, B cymme pawooumx 100, mo omHOMy Ha CTpoke —
MPOLIEHTHbIE CONMEPKAHHSI HHTPEIHEHTOB.

Mpumepsl
percent.in percent.out
2 66
- 10 34
+ 5
3 33
- 10 34
- 10 33
- 10
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua G. TpeyronbHas KoMHarta

Wwms BxomHoro daiiia: room. in
Wwmsa BeixopHoOro (aiina: room.out
OrpaHndeHHe MO BPEMEHH: 2 ceKyHIBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

Bo MHoOrux KHMrax 1O 3aHHMaTeJbHOH MaTeMaTHKe TNPHUBOAWTCSA Takas 3agada. Paccmasumov no
nepumempy mpey2oibHOL KOMHambL 3 cmyaa mak, umobel y Kaxooi cmervl cmosao no 2. Ee pewenue
— nocmasumo no cmyisy 68 Kaxcovill U3 Yer08 KOMHAMbL.

Ara 3anaua serko oboduaercs. [Tycts KomHara npencrasisier cobolt TpeyronbHUK ABC. [laHbl: o6uiee
KOJIMYeCTBO CTYJNbEB 7, KOJUYECTBO CTY/NbEB N 4p, KOTOPOE AOJKHO CTOSATb y cTeHbl ADB, KOJIUYecTBO
CTY/IbEB NpC, KOTOPOE JNOJKHO CTOSATh y cTeHbl BC', KOJHUECTBO CTYJbEB N AC, KOTOPOE NOJ/KHO CTOSITh
y creHbl AC. Heo6xonvMo HaWTH COOTBETCTBYIOLLYIO PAaCCTaHOBKY CTYJbEB HJHM YCTAHOBHTb, YTO €€ He
cyutecTByeT. IIpy 3TOM CTY/IbSI MOXKHO CTaBUTb TOJBKO B YIVIbl KOMHATbl M BJOJIb CTE€H, B LEHTP KOMHATHI
CTYJ/IbSI CTaBUTb HeJb3sl. B /11060 U3 YIJI0B MOXKHO MOCTABUTh NPOHU3BOJIbHOE KOJHYECTBO CTYJ/bEB.

®Popmar BxogHoro caina

BxonHo# ¢aiis conepxuT uessle uucaa n,nag, npc,nac (0 <n,nap,npce,nac < 1000).

®Popmar BbixogHOro ¢anna

B nepBoil cTpoke BbixopHOro halya BeiBeinTe NO, €CJH CTY/lbsl YKa3aHHBIM CHOCOOOM pacCTaBHTb
HEeBO3MOXKHO. B mpoThBHOM c/ydae BbiBenuTe YES B MepBOH CTpOKe BBIXONHOTro (paija, a BO BTOPOH
BbIBeIUTe 6 LeJbIX HeOTpULATebHBIX uuces: ka,kap,kp,kpc,kc,kac — COOTBETCTBEHHO KOJMYECTBO
CTY/IbEB, KOTOpble HEOOXOAMMO MOCTaBUTb B yroa A, BroJb cteHbl AB, B yroa B, Bnosab ctensl BC, B
yron C u Bposb cterbl AC.

Mpumepbl
room.in room.out
3222 YES
101010
3322 NO
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Uukn UHTepHeT-onuMnuag ONS WKOJIbHUKOB
lecatas onumnuaga, 6azosbiii yposeHb. 20 mas 2006 roga.

3apaua H. NocnepoBatenbHOCTb

Nwms BxonHoro daiina: sequence.in
Wwmsa BeixopHoro aiina: sequence.out
OrpaHnyeHHe MO BPEMEHH: 2 ceKyHBI
OrpaHnyeHue MO NaMsTH: 64 merabaiita

Baca Hanucan Ha pgocke n uedblx uyucea a; M yuwen. [lpuwmen Ilers u, yBunes Bacuny
N0CJ/1e0BaTEAbHOCTD, PELINJ €€ HEMHOTO W3MeHHWTb. [lJif 3TOro OH peLIMJ, YTO MOXKET CTHPaTh C JOCKH
JULIb Te 4yHucja, o6a cocefa KOTOpeIX cTporo 6oJblie. Bosee ¢opmanbHo, Iletss mMor crepeTh i-0e yucIO,
eCsIU a;—1 > a; Y a;4+1 > a;. Korna Ha 10CcKe He 0CTaJoCh YHUCEJ, KOTOPEle MOT cTepeTh [lets, oH yrueJ.

[lpumen Bacs u oueHb yauBHWJCA yBUAeHHOMY. Hanuuiurte mnporpammy, KoTopasi BBIBOLHUT
TM0C/IeIOBATENbHOCTD, KOTOPYI0 yBUIes Bacs.

®Popmar BxogHoro caina

[lepBasi cTpoka BxomHoro absna comepxkut uenoe yucao n (1 < n < 10000) — KOJHYECTBO YHCEJI.
Crenyioliasi CTpoKa COIEp:KUT 1 pasfiesieHHbIX npobesoM Lenblx yucea a; (—1000000 < a; < 1000000) —
3alMCcaHHble HA JOCKE 4YUCJa.

®Popmar BbixogHOro aina

Ha nepBasi cTpoke BBIXOZHOrO (paiia BbIBeAUTE Liejloe YMCJI0 K — KOJMYeCTBO OCTALIMXCSl Ha JOCKe
yuces. Ha cienyroliell cTpoke BeiBequTe k unces b; — OCTaBILKECS HA JOCKe UHCIA.

Mpumepnbi
sequence.in sequence.out
12 8
123241342321 12344321
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