Oanumnuaga «JlomoHocoB» mo mHdopmatuke. 2024-2025 y4eOHBIH TO
SakarounTeabpHbIN dTarn. 7-10 Kiacchl
3agayu, oTBETHI, KPUTEPUU

Sagaua 1. Hesnaiika u KoJsnarig

Kpurepwnii olienuBanus penienunii 3agaun 1

OO61mM KpuTepueM OICHUBAHUS PEIleHUst JTI000# 3a/1a91 SBJISI€TCS KOJIMIECTBO TECTOB, BEPHO PO ICH-
HBIX ITPOrPaMMOIii, cocTaB/ieHHOH yuacTHHKOM. CHadaja perieHne IpPoBepsieTCsl Ha TeCTaX U3 yCJIOBUS.
Eciin ne mpoitjien xoTst ObI OJIMH U3 HUX, TO pelleHue oneHuBaercsd B 0 TexHmueckux OasuioB. Eciun
TECTHI U3 YCJOBUs TPOIICHBI, TO PEIeHUEe IIPOBEPIETCs HA OCHOBHOM Habope TecToB. BhicuuThiBaeTCst
J10J1s1 (B TIPOIEHTAX) BEPHO MPOMIEHHBIX TECTOB M3 OCHOBHOIO HabOpa MO OTHOIIEHHUIO K ODIeMy KO-
JITYECTBY TeCTOB B Habope. [losyueHHoe KOJTMYIECTBO MPOIEHTOB, OKPYIVIEHHOE O IEJIOTO, OIPEIe/IsTeT
KOJITYECTBO TEXHUYIECKUX OAJIJIOB 3a pEIleHue.

Texnudeckue 6aIbl 3a 3aga4y 1
3a pemenne 3aaqu Hauucsiercst oT 0 1o 100 rexHUIecKUX 6aJI0B 110 KPUTEPUIO, YKA3AHHOMY BHIIIIE.

ITepeBoa TexHMYeCcKUX OAIJIOB B OLEHKY

ITo xaxkmoit 3a/1ate ONPEIE/IAIOTCS CAMBIC YIAadHbIe e PeIleHusl, OTIPABJICHHbIC YIACTHUKOM. TexHu-

geckue OaJuIbl 38 HUX cymMMmupyiorcs. [losyuennas cymMMa yMHOXKAETCs Ha KOPPEKTUPOBOYHBINA KO-
10

unuenT 5z u OKpYTJISIeTCs JI0 HeJIoro. Pesysbrar onpe/essieT nTOroByIo OleHKYy.

VYcaoBug 3agaun 1

. 5 N — 9eTHOE IUCJIO
Hesmnaiika ovens nomobusn dyukimo Komrarma f(n) = , TIPO KOTOPYIO
3n+1, n — HeYeTHOE YUCTIO

€CTh HEJIOKA3aHHAS TUIIOTE3a O TOM, UTO €€ IPUMEHEHHe CHOBA U CHOBA, CTAPTYs C JIIOOOT0 HATYPAJIb-
HOI'0O HEHYJIEBOTO YHCJ/a, BCETIa MPUBOJIUT K YUCIY 1, mocje dero Bo3HuMKaeT ki 1 — 4 — 2 — 1.
Hesznaiike npuiuio B rojioBy, 9TO MOXKHO IPUMEHSTH 00paTHOE IPpeoOpa3oBaHme, U OT KAKOTO-TO HATY-
PaJIbHOTO HEHYJIEBOTO YUCJIA ¢ TIEPEXOJUTH K OJHOMY 13 quces b, takomy uro f(b) = a. On 06o3HaUMT
Taxoe obpaTHOe mpeobpasoBanne ' U cTas HCKATh CIIOCOOBI EPEHTH OT CTApTOBOIO YHCIA N K hu-
HUIITHOMY YHCJIY 7o 38 MUHUMAJIBHO BO3MOYXKHOE KOJIMIECTBO IIAroB, IPUMEHsIsl Ha KayKJIOM Iare Jimbo
bynkimio Komnarna f, mmbo obpaTHoe mpeobpasoBanie f~1 K TeKyleMy Pe3yJibTaTy, MOIydeHHOMY
Ha TIpeJIbILYIIeM Iare (Ha IepBOM Iare 3a Tekyiuil pesyiabrar Hesnaiika 6past aucsio ny). Hanpuwmep,
or ny; = 10 k ng = 21 MoxkHO Tepeittn 3a 5 maros: 10 — f(10) =5 — f(5) = 16 — f~1(16) = 32 —
F7132) =64 — f1(64) = 21

[Tonarast, aro runoreza Kosurarna BepHa, momorure HesHaiike HammcaTh porpaMMy, KOTopasl OIpe-
JIeJIsieT MUHMMAJILHO BO3MOYKHOE KOJIMYECTBO IIArOB, 38 KOTOPhIE M3 JAHHOI'O CTAPTOBOIO UUCIA 1]
MO2KHO IIOJIYIUTb (bI/IHI/HHHOG YHCJIO N9.

" Dopmam esoda: B mepBoit crpoke BBojuuTCs HarypasiabHoe dnciio ni: 1 < n; < 5000. Bo Bropoit
CTPOKE COJIEPXKUTCA HATYpasJabHOE ducyo no: 1 < ng < 5000.

Dopmam evieoda: B eIMHCTBEHHON CTPOKE BBIBOJIUTCS JINOO HAUMEHBIIIEE U3 BO3MOYKHBIX KOJIHMIECTBO
ToC/IeI0BATe/ILHBIX TpUMeHenuil dyukimn f(r) mm mpeobpasosanus f~!(z), mocie KOTOpBIX cTap-
TOBOE 9HCJIO N Tpeobpasdyercsd B PUHUIITHOE YUCTO No, JIMOO -1, €cjin CTApTOBOE UHC/IO 7] HE MOXKET
OBITH TPEOOPA3OBAHO TAKUM CIIOCOOOM B (PMHMINTHOE YUCIO No. Eciim ny = no, 1o BeiBOIgUTCS 0.

Beonm mpumepa J1: Beon mpumepa I2: Bsop mpumepa J3: Beogn mpumepa I4:
10 8 5000 2

21 1 5000 1

BuBogn mpummepa J1: BuBogn mpumepa I2: BruBon mpuMepa M3: BuBogn mpumepa 4 :
5 2 0 1

Pemntenne

CraBst KaxKJIOMy HATYPaJIbHOMY YHC/Iy B COOTBETCTBHE BEPIINHY rpada, U coeJuHsis JyraMu BCe Imaphbl
BepIINH ¢ Ynucaamu a u b, rakumu uro f(a) = b, Mbl nosryuaem, Tak HasbiBaeMblil, rpad Kostarna. 13
JII0DOI BEpIIUHBI 9TOTO I'pada MOXKHO JBUTATHCA TOJBKO B CTOPOHY 1, IyTh JI0 KOTOPO# CYIIECTBYET,
ecau runore3a Kosuiaria Bepra. MI3BecTHO, 4TO B Jinana3oHe pacCMaTpPUBAEMBbIX YHCESI JJINHA TAKOI'O
myTn He mpeBocxoauT 237. B 9ToM MOXKHO yOEIUTHCs ¢ TOMOIIBIO IPEJBAPUTEIbHBIX pacdéToB. iy
237 umeer nyth ot 3711 x 1. Haxomum nmyth k 1, Bemymmit u3 n;. Haxomum nmyts Kk 1, Bemymimit



u3 no. Haxoaum BepImMHy, HAXOIANIYIOCS Jlajibllie BCero or 1 u Jiexkalyio Ha oboux myTsax. Jacrb
IyTH OT My JO STON BEPIIMHBI, K KOTOPOH B IPUIKMCAHA 3aJI0M HAIEp&]] 9acTh IMyTH OT Mg JO ITOI
BEPINUHBI, COOTBETCTBYET MCKOMBIM Inaram ITpeobpasoBanuii. Cama BepIMHA, KOTOPYIO MbI HAILIH,
BXOJUT TyJla He Gojiee ueM ojuH pa3. Fé He ciiejyer BK/IIOYATH, €CJU OHA COBIAJAET C M1 /WU C
ng. KosimyecTBo HallJIEHHBIX IIATOB SIBJISIETCS OTBETOM, KOTOPBIH Ha10 BbIBeCTH. [Ipu moucke myTu K 1
caeyeT uMeTh B BUIY, uTo 4 — f~1(4) = 1 u 310 Kopoue, yem 4 — f(4) = 2 — f(2) = 1. Jpyrumn
CJIOBAMM, €CJIU N U/WJIN Ny HAXOAATCS B IUAA30HE OT 1 10 2, TO TaKue CIydan HaJ0 aHAJIU3HPOBATH
oTyesbHO. TaksKe ciefyer UMeTh B BUJLY, 9TO paju 3(PMEKTUBHOCTH MEepe]] MOUCKOM MyTel MOXKHO
POBEPUTH TPUBHAJBHBIE CJIydad, KOTJa N{ U Ng COBHAJAIOT MU HAXOASTCS B OJHOM INAre JAPyr OT
npyra. Cocraiisis IPOrPAMMY, CTOUT UMETh B BUJLY, YTO IIPOMEKYTOUHBIE YUC/Ia MOI'YT OBITH JIOBOJIBHO
Besinku. Tax, Ha mytu oT 4591 k 1 sexxut uncsio 8153620.

Ko/1 BO3MOXXHOro perieHust

program COLLATZ710(input, output);
const PATH_LENGTH = 238;
type massiv = array [1..PATH_LENGTH] of cardinal;

path = record length : O..PATH_LENGTH; numbers : massiv end;
function F(X : cardinal) : cardinal;
begin

if (X mod 2) = 0 then F := X div 2 else F := 3 x X + 1

end;
procedure APPEND (V : cardinal; var P : PATH);
begin with P do begin

length := length + 1;

numbers [length] :=V

end
end;
procedure PATHTO1 (N : cardinal; var P : path);
begin
P.length := 0;
while N > 1 do begin
APPEND(N, P);
N := F(N);
end;
APPEND(1, P)
end;

var N1, N2 : cardinal;
I, J, RESULT : cardinal;
P1, P2 : path;
begin
readln(N1);
read (N2) ;
if N1=N2 then write(0) else begin
if N1 > 1 then I := F(N1) else I := Ni;
if N2 > 1 then J := F(N2) else J := N2;
if (I = N2) or (J = N1) then write(l) else begin
PATHTO1(N1, P1);
PATHTO1(N2, P2);
I := Pl.length;
J := P2.length;
while (I > 0) and (J > 0) and (P1l.numbers[I] = P2.numbers[J]) do begin

I :=1-1,;
J =7 -1;
end;

RESULT := I+J;



if ((N2 = 1) and (N1 > 2)) or ((N1 = 1) and (N2 > 2)) then RESULT := RESULT - 1;
write (RESULT) ;
end
end
end.



3anaya 2. He3naiika u HeJOCOPTUPOBKA

Kpurepuii oneHuBaHus perieHuii 3agadm 2

OO0IM KpUTEpHeM OIIeHUBAHUS PeIleH st JTF0001 381891 SIBJISIETCS] KOJIMIEeCTBO TECTOB, BEPHO PO IeH-
HBIX IIPOrPaMMOIi, cOCTaBIeHHON yaacTHHKOM. CHadaJjia pelreHne IpoBepseTcst Ha TeCTax U3 yCJIOBUS.
Ecnu me mpoiigen xoTs Obl OMWH W3 HUX, TO pelrenue oreHnBaercsd B 0 Texaumdeckux Oajion. Ecim
TECTBI U3 YCJOBUsI IPOIAEHBI, TO pEIlIeHre IIPOBEPsIeTCsl Ha OCHOBHOM Habope TeCcTOB. BuicunThiBaeTcst
Jo71s1 (B IIPOIEHTax ) BEPHO HPON/IEHHBIX TECTOB M3 OCHOBHOIO HA0Opa 110 OTHOLIEHHIO K OOIIEMYy KO-
JITYECTBY TeCTOB B Habope. Iloydennoe KOJIMIECTBO MPOIEHTOB, OKPYIVIEHHOE IO IEJI0TO, OIPEIe/IsaeT
KOJIMIECTBO TEXHUUIECKUX OAJIJIOB 3a pellleHMue.

Texuudueckue 6aJLJIbI 3a 3aga9y 2
3a pemtenne 3ajiaqu Hauucsiercss oT 0 mo 100 rexHuvuecKux 6aJI0B 0 KPUTEPUIO, YKA3AHHOMY BHIIIIE.

IlepeBon, TexHUUIeckux 6ajljIOB B OLIEHKY
ITo kark/10i1 3a/7a4e ONpPEJIETSIOTCS caMble Y/adHble €€ pellleHusl, OTIIPaBJIeHHbIe YIaCTHUKOM. TexHu-
Jeckue OaJuIbl 38 HUX cymmupyiorcd. [losmydennas cymMMa yMHOXKAeTCsl Ha KOPPEKTUPOBOYHBINA KO-

(1)I/IHI/I€HT % 1 OKDYIVIFAETCA OO0 IEJIoTO. PeSyJH)TaT olpenessIeT NTOroByro OIEeHKY.

VYcaoBug 3agauu 2

3naiika BBET B [[BeTouHOM ropojie OYKBEHHYIO CUCTEMY CUUCIEHUSA. DTO MMO3UIMMOHHAS CHCTEMa, CIUC-
JIEHHSI ¢ OCHOBaHueM 26, B KOTOPOil mudpaMu CiIy>KaT CTPOYHBIE JATUHCKAE OYKBBI M TOJBKO OHHU. B
Hell UCToJIb3yeTcs Takast Tabauna nudp U UX 3HAIeHUH:

mabpa |a|b|c|d|e|flglh|i|jlk|l|m|n|lo|p|lqg|r|s|t|u|v|iw|x|ly]|z
saauenne| 0[1(2(3(4|5|6|7|8[9(10[11{12|13|14(15[16(17|18|19(20|21|22|23|24|25

IIpuBeeM IpuMep 3aIich Yncia B 6yKBeHHOiT cicTenMe cunciaenns: 202519 = 25262 +25%261 +23%260 =
c2T.

Bce cranm monb3oBaThest OyKBEHHOM CHCTEMOI CUNC/IeHNsT, Kak TMOI0KeHo, Kpome Hesmaiikn. O aHak 16!
SHailka 3aryIsTHy/I B UCIUCAaHHBbIN He3HaliKoit JINCTOK, CXBATUJICS 3a TOJIOBY U HPUIIENT B yxKac. B 3anucu
qrces TIOMUMO OOBIMHBIX JATUHCKHX OykKB Hesnaiika 3ameiicTBoBa Kak 1udPbl OYKBBI C KPLIIKAMHI
(@...%), 6ykBbl ¢ BOIHOI (@ . ..Z) 1 GYKBBI ¢ HUIZKHUMHE HOTIEPKUBAHASIMA (@ . . . 2). 3Halika 00paTmics
Kk Hesnaiike 3a pasbsicHennsiMu. Boisicamioch, yro Hesnalika MomuduiimpoBas OYKBEHHYIO CHCTEMY
CUUCJIEHUS], PA3PEIINB IIEPENOJIHATh B HEll pa3psjibl, T. €. 3allUChIBATh B HUX UMDl CO 3HAYECHUSIMU,
npebimatorumu 25. IIpu 3ToM ocHOBaHME CUCTEMBI CUUCICHUST OH OCTaBUJI pexkuuM — 26. Hesnalika
JIOTTOTHIIT Tabuily mudp 1 UX 3HAUEHUN:

~| A~~~ ~

wmdpa |G|b|¢|d|e|Flg|R|i|7 k| T|m|al6|p|q
snadenne|26(27(28(29(30(31(32(33|34(35|36|37| 38 [39(40(41(42(43|44|4546|47| 48 | 49 | 50 | 51

wdpa |a|b|e|d|e|F|g|h|3|7\E|T|m|a|5|p|q|7|5|f|a|v|w| 7|72
sraerme|52[53(54|55(56|57|5859(60(61|62(63| 64 |65(66|67|68/69|70| 71[72(73| 74 | 75 | 76 | 77

=)
w)
)

tlalo|la |z |7

<.

uubpa |a|blc|dle|flg|h|i|j|E|l|m|n|o|lp|g|r|s|tjuv|jv|w|z|y]|z

suaqenne|78|79(80|81|82|83|84(85|86|87|88|899091]92(93|94/95/96/97(98|99/100(101(102(103

3HaI7IKa Cpa3y IIOHAJ, 9YTO MO,II,I/I(l)I/IIlI/IpOBaHHaH CHUCTeMa IIO3BOJIAdEeT OJHO M TO 2K€ YHCJIO 3alliCaThb II0-
pazuomy. Hampumep:

202510 = 24262 +25%26! +23%26" = czz = 1%26%+51%261 +23%26° = bzZx = 77%26' +23%26° = 2o =
765261 +49%26° = 7 = 75%261 +75+260 = T2 = 74%26' +101%26" = wx = 1%2624+-48x26! +101%26° =
box = 2 % 262 + 22 % 261 + 101 % 26° = cwz.

VkazaHbl HEKOTOPBIE, HO HE Bce CIocobbl 3anucu ducia 20251¢.

SHajika pemi gokasarb Hesnaiike ero menpasory. On npemioxui Hesnalike orcopTupoBaTh IO BO3-
PaCTaHUIO MOCIeI0BATEILHOCTD PA3INIHBIX THCE, 3alMMCAHHBIX B Moanduimposannoit Heznaiikoit cu-
cTeMe CYNCIeHNs. 3HallKa pacCUYnThIBAI Ha TO, 9TO HEJOCTATKH «IIE€PEIIOJTHEHHON» CHCTEMBbI CIUCICHUST
CTaHYT OY€BU/IHBI Cpa3y, KaK TOJILKO HOH&,[LO6I/ITC$I BBITIOJIHATHL CPaBHEHUA YUCEJI, 3allUCAHHBIX C €é 110-
morbio. Ho mHe Tyr-TO ObL10. Hesnaiika m OpoBbIO He IMOBEJ, W BCKOpe 3HAiKa IMOJYyYU PE3yJILTAT
COPTUPOBKU. 3Hasl «TBOPYECKUil» moaxon HesHaliky M 3al0J03pUB HEJIAIHOE, SHAMKa BIVIALEICT B



pesysbratr. VI TouHo, cobuncs ero nopospenust. [lociaesoarenbrocts Ali] okazanach HeOCOPTHPOBAH-
Hoii. B Heil Bcrperniack ojHa napa suementos Aliy| u Alig] (i1 # i2), CTOAIMUX He HA CBOUX MECTaX.
[TocretoBaTeIbHOCT OKa3aIach ObI BO3pACTAIONIEH JIHIIb ocse obMena Mectamu Alig] u Alig]: yera-
HOBKH IPEXKHEro 4yucya Ali1] B MO3UIMIO 9 U IPeXKHero vyucyia Alig] B MO3UIMIO 1.

ITomorure Hesnaiike cocTaBUTh MPOTPaAMMYy, HAXOJAIIYIO B HEJOCOPTUPOBAHHON 110 BO3PACTAHUIO ITO-
CJIE/IOBATE/IbHOCTH MTapy 3JEMEHTOB, II0CJIe OOMeHa KOTOPBIX MECTAMU II0CJIEI0BATEIbHOCTh CTAHOBUTCS
Bo3pacTaroleit. [IporpaMmMa cauThIBaeT JECATUIHOE HATYypaJbHOE HeHyJIeBoe uncyio N, a 3aTeM Iociie-
noBaTenbHOCTD U3 N 3ammceil ancesn B MoaudunupoBannoit Hesuaiikoit cucreme cuncienusi. Bo BBoze
OyKBa C KPBIIIKOH 3a1aéTcd ABYMsl CUMBOJIAMH, HAIIPUMEp, a”~ O3HAaYaeT a. DyKBa ¢ BOJIHOHI TakzKe
3aJaéTcsd IBYyMsl CHMBOJIAMHU, Hampumep, b~ ozHadaer b. BykBa ¢ nmoguépkuBanmemM TakKe 3a71a6TCs
JBYMsI CUMBOJIAMH, HAIIPUMED, C_ O3HAYaeT C. 3apaHee U3BECTHO, UYTO IOC/IEI0BATEIbHOCTD ABJISIETCS
HEJI0OCOPTUPOBAHHOIT 110 BO3pACTAHUIO (B OIIMCAHHOM BBIIIE CMBICIE). [IporpaMMa HAXOAUT HOMEpPa JIBYX
9JIEMEHTOB, KOTOPBIE CJIEIYET IePECTABUTH, ITOOBI IMOCIEI0BATELHOCTD CTAIa BO3PACTAIONIEH, U BbI-
BOJIUT STHU HOMeEpaA. [IlepBbIM BBIBOAMTCST MEHBINIAI HOMED, BTOPBIM — Oosbinuit. Hymepartiust ssiemeHTOB
ITOCJIeTIOBATE/TbHOCTH HAYMHAETCS C €IMHUIIDL.

[Ipumep HEOCOPTUPOBAHHOIT 110 BO3PACTAHUIO [TOCJIEI0BATEIBHOCTH U3 TIATH 3JIeMeHTOB: jw_ b d a kx”.
ITocte obMeHa MecTaM# IEPBOIO M YETBEPTOrO 3JIEMEHTOB OHA CTAHOBHUTCS OTCOPTHPOBAHHOI 110 BO3-
pacrannio: a b d jw_ kx”

Dopmam ee60da: B 1iepBoil cTpoke BBOAUTCS HaTypasibHOe uncyio N B gecstudnoil 3amucn: 2 < N <
1000. B mocnemyromux N CTPOKAxX COIEPIKATCS 3AIICH PA3JIMIHBIX HEOTPUIATEbHBIX duces Afi] (i =
1..N, A[i] # A[j],i # j) B cucreme cuucienusi, moudunuposannoii Hesnaiikoii. B kaxoil 3amnucu
UCIOJIL3YIOTCS TOJBKO CTPOYHBIE JIATUHCKHE OYKBBI, KPBIIIKa ~, BoJIHA ~, mojadépkuBanue _. JlauHa

kazk 101t 3anmcu Afi] ne 6ostee uem 25. B KaxK/10if CTPOKE COJEPIKUTCS TOJIBKO 3AIIMCH OJJHOIO YHCIIA.

Dopmam 6vi60da: B elMHCTBEHHON CTPOKE BBIBOJIATCS MCKOMbIE HOMEDa i1 U iy (i1 < i), 3alMCAHHbBIE
B JIECSITUYHON CHCTEME N pa3eéHHbIe OINHOTHBIM IIPOOEIOM.

Beon mpumepa J1:
5

jw_

b

d

a

kx”~

BuBogn mpumepa Jr1:
14

Bsogn mpumepa I2:
4

mx

m~x”

m-x~

m_x_

BuBogn mpummepa I2:
23

Beon mpumepa I3:
2
becdrfghijklmnopqrstuvwxzz
bcdrfghi jklmnopgrstuvwxyz
BuBogm mpumepa I3:
12

Pemntenue
B pemennu cTomT MCHOMB30BATL MAacCUB M3 25 3j1eMeHTOB co 3HadeHusMu oT 0 1o 106 kak BHYT-



peHHee TpeJICTaBJIeHNe JHCeJI, 3alUCAHHbIX 26 paspsijamu paccMarpuBaemoii cucrembl. 106 BbIOpano
BepxXHeil rpaHuIeil [uamnasona, Tak Kak HOTpebyercs 3amac JJisi OCYIeCTBICHNs] HOPMAJIU3aluK -
na. s ynobcTBa cpaBHEHUs CTapIie pa3psi/ibl CTOUT XPAHUTh B HAYAIbHBIX JIeMEHTaX MaccuBa. B
CTapIIUX paspsifiax MOTyT ObITh He3Hadalye Hysau. IIporpamma 6yeT B [UKJIE CINTHIBATH OYepeIHO
9JIEMEHT IOCJIE/I0BATEJILHOCTH, OCYIIECTBISATh €r0 HOPMAIU3AIMIO (T. €. HEePEBOJUTH BO BHYTDECHHEE
IpEJICTaBJIEHNE B BHUJIE MacCHBa €O 3HadeHusAMH pa3psoB or 0 jgo 25). Tak kak 3apaHee M3BECTHO,
YTO IOCJIEI0BATEIBHOCTD OY/IET HEJIOCOPTHPOBAHHON 10 BO3PACTAHHIO, TO JHOO OyJIeT TOJBKO OTHA
apa COCEJIHUX 3JIEMEHTOB, cTosnux He 1o nopsiaky (Al > Afi + 1)), smbo ToIbKO JiBe TAKNX Iapbl
(A[i] > A[i + 1], A[j] > A[j +1],i < j). B nepBom ciryuae orBerom OymyT ducia i u i + 1, BO BTOpoM
—qucsia ¢ 1 j + 1. IIporpaMme J0CTaTOYHO OHOIO MPOXOJA O TOCJAEI0BATEILHOCTH, OCYIIECTBIISEMO-
ro BO BpeMs eé BBOJIA, B XOJle KOTOPOro OHa Oy/ieT CpaBHUBATH HOPMAJIM30BAHHBINA MaCCHB TEKYIIETO
9JIEMEHTA TI0CJIE/IOBATEILHOCTH ¢ HOPMAJIM30BAHHBIM MACCHBOM IIPEJBIILYIIETO JIEMEHTa IIOC/IeI0Ba-
TeJIbHOCTU U 3alI0OMUHATH HOMEDA Iap, B KOTOPBIX YHC/Ia He [0 IopsaKy. Ilocie obHapyKeHus! BTopoii
HEYIHOPSI0UCHHON Tapbl MOXKHO HE JIOUATHIBATH [IOC/IE0BATEILHOCTD JI0 KOHIIA, TaK KAK OTBET yIKe
U3BECTEH.

IIpn HOpMAJIM3AIME CYMTAHHOTO YHC/IA CJIEJYeT HAYMHATH ¢ MJIAJIIErO Pas3psja, OCTABJIATb B HEM
OCTATOK OT JIeJIeHHsI HAIEJI0 3HAYCHUS 3allMCAHHON B paspsiyie nudpbl Ha 26, a dyacrHOEe MpUOABIISTDH
K CJIEJIyIOIIEMy 110 CTApIINHCTBY pa3psiry. Takue aeficTBUsT IPOJEIBIBAIOTCS CO BCEMHU IIPOYNTAHHBIMIE
paspsigamu. Eciam ux MeHbIe 25, TO OCTABIINECs CTAPIIIe Pa3pPsi/bl 3aIIOIHSIOTCS HYJISIMH.

Kox Bo3MOXKHOrO pereHust

program NEDOSORT710(input, output);
type number = array [1..25] of byte;
var N, I, NUM1, NUM2 : word;

FLAG : boolean;

ACURR, APREV : number;
procedure readNumber(var A : number);
var CH : char; I, J : word;
begin for I := 1 to 256 do A[I] := 0;

read (CH) ;
I :=0;
J :=0;

while (I < 25) do begin
case CH of
’a’..’z” : begin J := J + 1; A[J] := ord(CH) - ord(’a’) + 26 end;

=2 o A[J] = A[J] + 26;
>~ A[J] = A[J] + 52;
> 2 2 A[J] = A[J] + T78;
end;
if not (eoln or eof) then begin
read (CH) ;
I :=1+1
end else I := 25
end;
for I := J downto 1 do A[25 - J + I] := A[I];
for I := 1 to 25 - J do A[I] := O;
for I := 25 downto 2 do begin

A[T - 1] := A[TI - 1] + A[I] div 26;
A[I] := A[I] mod 26

end;

end;

begin
readln(N) ;
NUM1 := 0;
NUM2 := O;



FLAG := FALSE;

readNumber (ACURR) ;
readln;
I :=1,;
repeat
APREV := ACURR;
readNumber (ACURR) ;

if (CompareByte(APREV, ACURR, 25) > 0) then begin
if (NUM1 = O) then NUM1 := I
else begin

NUM2 := I;
FLAG := TRUE
end;
end;
I :=1+1;

if (I < N) then readln
until (I = N) or FLAG;
if FLAG then write(NUM1, > °>, NUM2 + 1)
else write(NUM1, 2> >, NUM1 + 1)
end.



Bamaua 3. Hesuaiika u poreiin

Kpurepwnit onileHuBaHuS penieHuii 3agauu 3

OO0IM KpUTEpHeM OIIeHUBAHUS PeIleH st JTF0001 381891 SIBJISIETCS] KOJIMIEeCTBO TECTOB, BEPHO PO IeH-
HBIX [IPOIPAMMOIi, cocTaB/IeHHO# yuacTHUKOM. CHadasa perienne IPOBepsieTCst Ha TeCTaX U3 yCJIOBUS.
Ecnu me mpoiigen xoTs Obl OMWH W3 HUX, TO pelrenue oreHnBaercsd B 0 Texaumdeckux Oajion. Ecim
TECTBI U3 YCJOBUsI IPOIAEHBI, TO pEIlIeHre IIPOBEPsIeTCsl Ha OCHOBHOM Habope TeCcTOB. BuicunThiBaeTcst
Jo71s1 (B IIPOIEHTax ) BEPHO HPON/IEHHBIX TECTOB M3 OCHOBHOIO HA0Opa 110 OTHOLIEHHIO K OOIIEMYy KO-
JITYECTBY TeCTOB B Habope. Iloydennoe KOJIMIECTBO MPOIEHTOB, OKPYIVIEHHOE IO IEJI0TO, OIPEIe/IsaeT
KOJIMIECTBO TEXHUUIECKUX OAJIJIOB 3a pellleHMue.

Texuudyeckue 60aJJIbI 3a 3aa4y 3
3a pemtenne 3ajiaqu Hauucsiercss oT 0 mo 100 rexHuvuecKux 6aJI0B 0 KPUTEPUIO, YKA3AHHOMY BHIIIIE.

IlepeBon, TexHUUIeckux 6ajljIOB B OLIEHKY

ITo kark/10i1 3a/7a4e ONpPEJIETSIOTCS caMble Y/adHble €€ pellleHusl, OTIIPaBJIeHHbIe YIaCTHUKOM. TexHu-

Jeckue OaJuIbl 38 HUX cymmupyiorcd. [losmydennas cymMMa yMHOXKAeTCsl Ha KOPPEKTUPOBOYHBINA KO-
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(1)I/IHI/I€HT 35 1 OKDYIVIFAETCA OO0 IEJIoTO. PeSyJH)TaT olpenessIeT NTOroByro OIEeHKY.

VYcaoBug 3agauu 3

Hesnaiika nobbiBaJ B ABCTpa/iiy, Te YCJBIIAJ PO POreiiH — BUJ, CIOPTa, W300PETEHHBIA B 9TOM
crpane. B poreiiie oT yuacTHUKa TpebyeTcs ObICTpoe HepeaBuzKeHne 6eroM 1o mnepeceuéHHol MecTHO-
CTH, HABBIKM OPUEHTHPOBAHMNSA C IIOMOIBIO KAPTHI M KOMITAcCa, & TaKyKe TOYHOE IJIAHUPOBAHUE CBOETO
mapmipyta. Ha kapre copeBHoBanuil mo poreiiny o6o3HateHbI KOHTPOJbHBIE ITYHKTDHI, 3a IOCEIeHNe
KaXKJIOro U3 KOTOPBIX HAYUCIISAETCS HEKOTOpoe (DUKCUPOBAHHOE KOJIMYECTBO OYKOB. Pa3Hble MyHKTDHI
MOT'YT IPUHOCHUTH Pa3Hble KOJNYECTBA OUYKOB, WJIM OJUHAKOBBIE, — 3TO PEIIAlOT YyCTPOUTEN COPEBHOBA-
Huit 10 Hadasa poreiina. Kakaplilt IyHKT yIaCTHUK MOXKET IIOCETUTH CTOJILKO Pa3, CKOJIBLKO IMOXKEIAeT,
HO OYKH HAYUCJIAIOTCS TOJHKO IMPU MEPBOM IOCEIIEeHNN MyHKTa. 1leb KaXKJa0oro yJacTHHKa poreifiHa,
Habparh HAMOOJBIIYIO CyMMY OYKOB, 3aTPATHB Ha MEPEIBUYKEHUE MEYKJY KOHTPOJILHBIMU ITYHKTAMUI
BpeMd, He IIPEBBITaoNiee MAKCUMAaJbHBIN IIpeJiesl, YCTAaHOBJICHHBII OPraHn3aTOPaMu.

Hesnaiika y2ke ObLIO eI 3aHATHCA POrefiHOM, HO MPU3aLyMaJjicsd HaJl TeM, KaK OH OYIeT ILIaHuPO-
BaTh cBOI MapmpyT. llosaTomy Hesnaitka coctaBmi mporpamMmmy, KOTopasl ITIOMOXKeT eMy. BXomHble maH-
HbIE IIPOrPAMMBI CONEPKAT cBeieHns 00 N KOHTPOJIBHBIX MyHKTaX, Y KaXKJIOI0 U3 KOTOPBIX U3BECTHO
KOJITYECTBO OYKOB 3a ero rnocemnienune — p;. Mapmpyr Hesnaiiku naunnaercs B mynkre 1. 3a Bpems, He
IpeBbIMmaIee 3aannoe BpeMs 1, Heanaiika mo/KeH OCETUTH BHIOPAHHbBIE UM KOHTPOJILHBIE ITYHKTHI
U yCIeTb BEPHYTbCH B IyHKT 1. Bpibuparh KOHTpOJbHBIE IMyHKTHI JJisi MapiipyTa Hesnaiika josrken
TakK, 9TOOBI HAOPATh MAKCHUMAJIBHO BO3MOYXKHYIO CYMMY OYKOB. IIpo Jifo0Oble iBa KOHTPOJIBHBIX ITYHKTA
u u v He3nalika mmeeT cBejeHust 0 TOM, CKOJILKO BPEMEHU OH IMOTPATUT HA MEPEIBUKEHUE OT IIyHKTa
u 710 IyHKTa v. [Iporpamma HaXOIuT HAOOP KOHTPOJIBHBIX IIYHKTOB, KOTOPBIE MO2KHO YCIIETh ITOCETUTH
u HabpaTh PU ITOM HAUOOJIBIIYIO CyMMY OYKOB. IIpu BbIBOJIe pe3y/ibTara HOMEpa IIYHKTOB COPTUPY-
10Tcs 110 Bo3pacranuio. Habop myHKTOB Bcerjia HaunHaercs: ¢ 1. B HaOope IMyHKTBI HE TOBTOPSIOTCS,
JaykKe eCJIM MYHKT IIPHU EePEIBUKEHUHN OBbLTT MOCEIEH HEOJHOKPATHO, €r0 HOMED B OTBETE BLIBOIUTCS
onuH pa3. B yactHocTH, HAbOp 13 OoJiee YeM OJHOIO IMYyHKTA 3aKAHIUBAETCS He Ha 1, TaK KaK HUKAKOI
HOMED IIYHKTA He MOBTOpsieTcs. Kejm mporpaMMa HaXOIUT HECKOJIBKO HADOPOB IIYHKTOB, TO OHA OCTaB-
JIsieT JIMING Te, KOTOPble UMEIOT HAUMeHbIui padMep. Eciu nocsie 3Toro ocraércs ojuH BapUaHT, TO
OH U sIBJIsIeTCd OTBeTOM. Ecn ocTaércs HeCKOJIBLKO BAPUAHTOB, TO IIPOIPAMMAa yIOPsII0UNBAET HAOOPHI
IIyHKTOB JIEKCUKOTpa(pUIecKn 1 CINTaeT OTBETOM HaOOP IIyHKTOB, OKA3aBIIUNCA HA [IEPBOM MECTE.
CocraBbTe CBOIO IPOIPAMMY, JAIOILYIO0 T€ YKE OTBETHI, UYTO U IIpOorpaMMa, cocTaBjieHHast He3Haifkoil.
Paccmorpum omun npumep. Ilycts umeercss tpu nynkra. 1lycrsb mepejiBuxkenne Mex /iy J000il napoit
IIYHKTOB 3aHuMaeT 1 MuHyTy. [lycTh mpenenbuoe BpeMs coctapageT 10 muayT. [lycTs KomndecTBa 01UKOB
3a TOCEIeHus MyHKTOB paBHbl 1, 2 u 3, coorBercTBeHHO. [Iporpamma HaiiAéT aBa HAOOpa IIyHKTOB:
1)1 2 3u2)1 3 2. Ilocie cOpTUPOBKY HOMEPOB IIYHKTOB 110 BO3PACTAHUIO 00a HAOOpPA 3AIUIILYTCs
OIMHAKOBO: 1 2 3. DTa 3amuch u OyIEeT OTBETOM.

Paccmorpnm emé oqun nmpumep. [lycrs, Kak u panee, mMeeTcst Tpu IyHKTa. [IycTh mepeaBrkenne Mexk-
JIy TEPBBIM U BTOPBIM IIYHKTOM 3aHuMaeT 5 MuHyT. [IycTh mepeBukenne MexKIy MEPBBIM U TPETHUM
IIyHKTOM 3aHuMaeT 5 MUHYT. IlycTb IepejBraKkenne MeXKJy BTOPHIM U TPETHUM IIyHKTOM 3aHUMAET
9 munyT. Ilycth nmpenenbroe Bpems cocrasisgeT 10 munyT. IlycTh KoimdyecTBa OYKOB 3a ITOCEIICHUS
IIyHKTOB PaBHBI 1, 5 U 5, COOTBETCTBEHHO. B TakmX yc/JIOBHSAX €CTb JBa MapIIPyTa MOIXOJSIIEH JIH-



TEJIbHOCTH, II€PEJIBUTASICH 110 KOTOPBIM YJIACTCsS MOCETUTH J[Ba IIYHKTA, YCIE€Th BEPHYTbCS B MEPBLIN U
zapaborarb 6 oukoB: 1 -+ 2 — 1u 1l — 3 — 1. Pa3ubix HaDOpOB IYHKTOB y 9TUX MapIIPyTOB OylIeT aBa:
1)1 2u 2) 1 3. Jlekcurkorpadudeckn mnepsblii HabOp npemecTsyer Bropomy. OH u OyeT 0OTBETOM.

Dopmam esoda:

B nepsoii crpoke BBOmATCA nBa HaTypasibHeiX uucaa N T (N < 10, T < 10°) — Koim4ecTBO KOH-
TPOJIBHBIX IIyHKTOB, MAaKCUMAaJIbHBI 1IPeie BpeMeHu. Bo BTopoii cTpoke Janbl [N HATyPaJIbHBIX YACEN
— KOJIMYECTBa OYKOB 3a IOCEIICHIEe KOHTPOJIBHBIX IIYHKTOB — p1,...,pN(p; < 10%). B crexyromux N
cTpokax jana Tabmmia G pasmepa N x N n3 narypanbubix auced, rae G[il[j] = G[j][i] < 10°, u G[i][/]
3a/1a8T BpeMsi, KOTOPOe MOTPEOYEeTCs s IepEMEITeHIsT MeXK Iy IyHKTaMu ¢ u j. [apanTupyercs, 4To

Gli][i] = 0.

Dopmam 6vt60da:

B mepBoii crpoke mporpaMma BBIBOAUT K — KOJUYIECTBO IIyHKTOB HabOpe, COCTABJIEHHOM TaK, KakK
OIIMCAHO BbIle. Bo BTOPOit cTpoke mporpaMMa BBIBOAUT HOMEPA IIYHKTOB 110 BO3PACTAHUIO, Pa3esisist
OIMHOYHBIMU IIpoDesiaMu, He cTaBsl IIpobesI Mocje MOC/eIHero IMyHKTa B Habope: ny Ng ... Nk, TIe
ny=1ung #1upu K # 1.

Beonm mpumepa J1:
3 10

BuBogn mpumepa Jr1:
3

123

Beonm mpumepa I2:
3 10

154

055

5009

590

BruBogn mpumepa 2:
2

12

Besogn mpumepa M3:
3 10

145

099

909

990

BuBon mpumepa I3:
1

1

ITosicHenust mo penreHmnro 3aJa4mn 3

3a/1a9a COCTOUT B TOM, YTOOLI COCTABATH MApPIIPYT BO B3BEIICHHOM HEOPUEHTHPOBAHHOM rpade JJINHBI
MeHbIIe apamerpa T', KOTOPBIi Hpoiijer yepes3 BepIIMHbL ¢ MAKCUMAJIBHONR CYyMMOI OUKOB.

Ormernm, uto napamerp N JIOBOJIBHO MaJl, YTO HO3BOJISIET HAaM IlepebpaTh BCe MepecTaHoBKu P =
(a1,...,an—1) HOCELIEHUs BEPIIKH, TJe a; € 2,n U a; # a; upu i # j. Kaxnas raxas mepecTaHOBKa
6y,)leT OIIMCBIBATDH IIOCJIeI0BATE/IBHOCTD IME€PBBIX HoceH_LeHI/Iﬁ COOTBETCTBYIOIIUX ITYHKTOB. TOFIL& OTBET
Ha BOIIPOC, CKOJIBKO BPEMEHH MOTpeOyeTcs, YToObI MOCETUTh BEPIIUHbL (a1, ... ,a)), HAXOAUTCS, KaK
d[1][a1] + dlai][ag] + - -+ + d]ak][1], rue d[i][j] — — 310 MMHMMAaJBbHOE BpeMsi, HEOOXOIUMOE JIJIs IIe-
peJIBIZKeHIe OT i ImyHKTa j10 j. [lojcuer cyMMbl MOXKHO BecTH, 1I0Ka e€é 3Hadenue Menbiie 1. Mroro



KasKJlas epecTaHOBKa MOYKeT JIMIIb OJIUH Pa3 MOIBITATHCS OGHOBUTH MaKCUMAJIbLHOE KOJTMIECTBO OUKOB
3a IYHKTBL. AJroput™m jgocrarodao 3¢ dekTuBeH, ecan 3apaHee nocuutars d[i][j].
Boraucouts d[i][j] MOXKHO HECKOIBKUME CITOCODAMIL:

1. JIast KaxKJi0ro myHKTa 3aIyCTUTh aJIropuT™ JleiKcTpshi.
2. Cpa3zy HaifTu Bce KpaTdaiiliie pacCTOSHUS ¢ IIOMOIIBIO ajropurMma PJioiiga - Yopiiesia.

B konrie HeobX0/IMMO BBIBECTU BEPIIUHBI, BCTPETUBIIIECS B JIyUIIEill TIepeCTaHOBKE B MOPsiJIKE BO3PAC-
TaHUS.

Koa Bo3MOX>XHOTO perneHust

#include <bits/stdc++.h>
using namespace std;
const int inf = 1°000°000°001;

int main() {
// read data
int N, T;
cin > N >> T;
vector<int> p(N);
for (int i = 0; i < N; ++i) cin >> p[il;
vector<vector<int>> G(N, vector<int>(N));
for (int i = 0; i < N; ++1i)
for (int j = 0; j < N; ++j) cin >> G[il[j];

// preprocessing
for (int i = 0; i < N; ++i)
for (int j = 0; j < N; ++j) {
if (1 == j) continue;
if (G[il[j] == 0) G[i]l[j] = inf;
}
for (int k = 0; k < N; ++k)
for (int i = 0; i < N; ++i)
for (int j = 0; j < N; ++j)
G[i1[j] = min(G[iI[j], G[il[x] + GIx][j1);
// main algorithm
vector<int> route;
for (int i = 1; i < N; ++i) route.push_back(i);
long long max_score = p[0];
vector<int> max_route;
do {
long long iter_score = p[0];
long long iter_time = 0;
int iter_pos = 0;
for (int checkpoint : route) {
if (iter_time + G[iter_pos] [checkpoint] + G[checkpoint] [0] <= T) {
iter_time += G[iter_pos] [checkpoint];
iter_score += pl[checkpoint];
iter_pos = checkpoint;
} else
break;
}
if (max_score < iter_score) {
max_score = iter_score;

10



max_route.clear();
for (int checkpoint : route) {
if (checkpoint == iter_pos) {
max_route.push_back(checkpoint) ;
break;

}

max_route.push_back(checkpoint) ;

}
} while (next_permutation(route.begin(), route.end()));
// print answer
set<int> ans = {1};
for (int checkpoint : max_route) ans.insert(checkpoint + 1);
cout << ans.size() << endl;
for (int checkpoint : ans) cout << checkpoint << ’ ?;
cout << endl;

11



Samada 4. He3snaiika u xumMmnst

Kpurepuii onieHuBaHus perneHuii 3agaum 4

OO0IM KpUTEpHeM OIIeHUBAHUS PeIleH st JTF0001 381891 SIBJISIETCS] KOJIMIEeCTBO TECTOB, BEPHO PO IeH-
HBIX [IPOIPAMMOIi, cocTaB/IeHHO# yuacTHUKOM. CHadasa perienne IPOBepsieTCst Ha TeCTaX U3 yCJIOBUS.
Ecnu me mpoiigen xoTs Obl OMWH W3 HUX, TO pelrenue oreHnBaercsd B 0 Texaumdeckux Oajion. Ecim
TECTBI U3 YCJOBUsI IPOIAEHBI, TO pEIlIeHre IIPOBEPsIeTCsl Ha OCHOBHOM Habope TeCcTOB. BuicunThiBaeTcst
Jo71s1 (B IIPOIEHTax ) BEPHO HPON/IEHHBIX TECTOB M3 OCHOBHOIO HA0Opa 110 OTHOLIEHHIO K OOIIEMYy KO-
JITYECTBY TeCTOB B Habope. Iloydennoe KOJIMIECTBO MPOIEHTOB, OKPYIVIEHHOE IO IEJI0TO, OIPEIe/IsaeT
KOJIMIECTBO TEXHUUIECKUX OAJIJIOB 3a pellleHMue.

Texuudyeckune 6aJJIbI 3a 3aga4y 4
3a pemtenne 3ajiaqu Hauucsiercss oT 0 mo 100 rexHuvuecKux 6aJI0B 0 KPUTEPUIO, YKA3AHHOMY BHIIIIE.

IlepeBon, TexHUUIeckux 6ajljIOB B OLIEHKY

ITo kark/10i1 3a/7a4e ONpPEJIETSIOTCS caMble Y/adHble €€ pellleHusl, OTIIPaBJIeHHbIe YIaCTHUKOM. TexHu-

Jeckue OaJuIbl 38 HUX cymmupyiorcd. [losmydennas cymMMa yMHOXKAeTCsl Ha KOPPEKTUPOBOYHBINA KO-
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(1)I/IHI/I€HT 35 1 OKDYIVIFAETCA OO0 IEJIoTO. PeSyJH)TaT olpenessIeT NTOroByro OIEeHKY.

VYcaoBug 3agauu 4

Hoxrop IlumombkuH n3roTaBanBaeT B JabOpATOPUM pasHble JeKapCTBeHHBbIE BemecTBa. lokTop Iln-
JIFOJIBKUH TIOUTH 3HAET KaKhe KOMIIOHEHTBI HYKHBI €My JIJIsl [IPUTOTOBJIEHUSI JIEKAPCTB, U KaKUe Be-
mecTBa OyIyT MOJIydaThca B pe3yiabrare peakimn. CBon 3uanus /lokTop 3amuchiBaeT B Buie (POPMYIT
XUMHUYECKOU Peakiluu, KOTOpbie MOryT ObITh HeTO4YHBI. JlokTOp mompocusi He3Haiiky ucrnpaBuTh emy
BOpPMYJIBI [JTsT TIPUTOTOBJICHUST BEIECTB.

MouJtekyJibl COCTOAT U3 aToMOB. AToM — 3T0 JTnbO OHA 3arjiaBHAasl JIATUHCKasl OyKBa, JIMOO 3arjaBHast
JlaTHHCKasi OyKBa, 32 KOTOPOI UIyT OJHA WU DOoJiee CTPOUYHBIX JIATUHCKUX OyKB. [Ipumepnr obozHade-
nug aromoB: H, El, Elerium. Ecnu rocie oboznadenust aroma 3ammcaHo moJI0KATEILHOE TIeI0€ IUC/IO,
OHO 0003HAYAET YHCJIO ATOMOB 3TOTO Tulla. MoJieKysia COCTOUT U3 aTOMOB € YKa3aHUEM YHUCJIa HOBTO-
pennii. I[Ipumepsr mosiexyn: H20, C2H50LI. jjist TPyNIUPOBKY B 3AIMCH MOJIEKYJIBI MOT'YT HCIIOJIb-
30BaThCA KPYIVIble HJIM KBaJIpATHBIE CKOOKM, HO TOTJIa YHCJIO TIOBTOPEHMI OTHOCUTCS KO BCeil Tpyliie
atomoB B ckoOkax. Hanpumep, [(CH2)10HSi|2.

Qopmysia peaKkiuu OIMUCHIBAET IIPEBPAIleHIe XUMUIEeCKUX BEIIeCTB. B rmporecce peakiinu OJIHA MOJIEKY-
JIBI IIPEBPAIIAIOTCSA B Apyrue MoJieky ibl. DopMmysta peaknun 3anucbiBaercs B suie [1+12+13...=01+02....
MoJiekyJibl ¢ JIEBOI CTOPOHBI OT 3HAKa PABEHCTBA — MCXOIHBIE BEIIECTBA, & MOJIEKYJIBI C IPAaBOil 4acTh
— peaysbTaT peakmuu. MojeKy/ibl B JIEBOH U IPABOM YaCTH Pa3/Ie/IA0T I 3HAKOM cjoxkenus. U B jre-
BOIi, ¥ B IMpaBoil 9acTu (GOPMYJIbl PEAKIIMI MOI'YT HAXOIUTCsI OJHA MM Oojiee 00O3HAYEHUI MOJIEKYI.
[Tepes 0b603HAUEHHEM MOJIEKYJIBI MOYXKET OBITH 3AIMMCAHO IOJIOXKUATETBHOE TEJI0e TUCJI0, 0003HAYAOIIEE
KOJIMYIECTBO MOJIeKYJI B peaknuu. [lpumep peakmum: 2H2+402=2H20.

B npasmibaO 3anmcannoii ¢popMysie JOJKEH BLIIOJHATHCA 3aKOH COXPAHEHHUS BEMECTBa. KoJIM4IecTBo
aTOMOB KazKJIOT'0 BEIIeCTBa B JIEBOI YacTu (pOPMYJIbI IOJIZKHO OBITH PABHO KOJIMYECTBY aTOMOB B IIPABOIT
qactu opmyasl peaknun. Hampumep, peakius H2-+02=H20 unu peaxius 3H24+CO2=H20 zamnuca-
HDBI HEeIIPABUJILHO.

Hamurmmure mporpamMmy, KOTopasi U3 BO3MOXKHO HENIPABUJILHON 3aIMCU XUMUYECKONW PEAKITUNA Oy AT
MIPaBUIbHYIO 3amnuch. [Ipeobpa3oBannas 3anch XUMUIECKON PEAKIINN JIOJIXKHA, YAOBIETBOPATD CJIELY-
IOIIMM TPEeOOBAHUSIM:

o MoJieKyJibl BEIECTB B JIEBBIX U IIPABLIX Y9acTAX (DOPMYJIbI JOJKHBI CJIEIOBATH B MOPSAIKE UX IIEPBOTO
BXOXKJEHUA B JIEBYIO U IIPABYIO YaCTU COOTBETCTBEHHO.

o Ecan ogna m Ta Ke MOJIEKYJa BXOIUT B JIEBYIO WJIU IPABYIO 9acTU (DOPMYJIbI HECKOJILKO pa3, BCE
BXOXKJIEHUsI, KPOME IIEPBOI0 UTHOPUPYIOTCA. 3aIIMCh MOJIEKYJIBI I 9TOTO JIOJZKHA ObITH IIOCUMBOJIBLHO
COBIIa/IAOIIEN.

o Eciu B jreBoit miam mpaBoit 9actu (pOPMYJIbI HMOJHOCTBIO OTCYTCTBYIOT aTOMBI, HYKHBIE B JIPYTOit
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YacTU, HEAOCTAIOIINE aTOMbI JOJKHBI ObITh 3AIUCAHBL B JIEKCUKOIPAMUIECKOM IIOPSIKE B COOTBET-
CTBYIOIIEH YacT POPMYJIbI IOCJIE BEIIECTB U3 UCXOMHON (POPMYJILIL.

o JloazKeH BBIMOJIHSIITHCS 3aKOH COXPaHEHMsT BEIECTBA.

o Yucnaoble KO3 PUIMEHTHI IIepe ], MOJIEKYJIaMK JTOXKHBI ObITH MUHUMAJILHO BO3MOXKHBIME. [loaToMmy
dopmyita peakmuu 4H2+202=4H20 nenpasuibHasl.

QopMysbl peakIuu BBOJATCH Ha CTAHJIADTHOM IIOTOKe BBOJA 110 0J1HO# dhopmyse Ha cTpoke. Wcrpas-
JieHHbIe (DOPMYJIBbI JIOJIZKHBI ObITH BBIBEJEHBI HA CTAHJ/IAPTHBIN MOTOK BBIBOJA IO OJIHOM bopMmysie Ha
CTPOKE.

s mpescTaBIeHusT KOJUYIECTBA aTOMOB B JIEBOH U MPaBoil dacTsiX (hOpPMYJIbI U JIJIsi BCEX ITPOMEXKY-
TOYHBIX BBIYUCECHUN JTIOCTATOTHO MOJOKUTEIbHBIX 3HAKOBBIX 32-OMTHBIX IEJIbIX TUCE.

dopmaT BBOZA:

QopMysbl peakiuu BBOJATCHA HA CTAHIAPTHOM IIOTOKE BBOjIA 10 OJHOM dopmyse Ha crpoke. Kosiu-
eCTBO ATOMOB B JIEBOH U MPaBON YaCTAX U BXOIHON (DOPMYJIbI, U BBIXOIHOHN (POPMYJIBI IIPEICTABIMO
[TOJIOYKUTEJIHLHBIM 3HAKOBBIM 32-OUTHBIM IEJIbIM YicJIOM. J[JTiHa OHON BXO/IHOM CTPOKK HE IIPEBBIIIAET
100000 6aitT. CymMmapHbIit pasMep BcexX BXOJHBIX ¢Tpok He mpesbimaer 1000000 Gaitr.

dopmMaT BhHBOZA:
Ucnpasiennbie popMyIbl JOJ2KHBI OBITH BBIBEJIEHBI HA CTAHIAPTHBIN TOTOK BBIBO/IA, 10 OIHOMI (hopMyie
Ha CTPOKe.

[lpumep BBOZa:

H2+02=H20

Si1+02=5102

C+02+C+02+C=C02

(He [C2(02Mg) 4 (02Fe) 2] 2N3) 2H3=(He (C2(02Mg) 4 (02Fe) 2) 2N3) 2H3F4

[lpuMep BHBOZA:

2H2+02=2H20

Si1+02=5102

C+02=C02

(He [C2(02Mg) 4 (02Fe) 2] 2N3) 2H3+4F=(He (C2 (02Mg) 4 (02Fe) 2) 2N3) 2H3F4

KO,H, BO3MO>KHOTI'O penieHusd

use std::{collections::{HashMap, HashSet}, error::Error, fmt::{Display, Writel}};

#[derive(Debug, Clone)]

enum Token<’a> {
End,
Open(u8),
Close(u8),
Equals,
Atom(&’a str),
Num(i32),
Plus,
Bracket(&’a str, Box<Token<’a>>, &’a str),
Counted (Box<Token<’a>>, i32),
Molecule(Vec<Box<Token<’a>>>, &’a str),
Component (132,Box<Token<’a>>),
Side (Vec<Box<Token<’a>>>),
Equation(Box<Token<’a>>,Box<Token<’a>>),

impl<’a> Display for Token<’a> {

13



fn fmt(&self, f: &mut std::fmt::Formatter<’_>) -> std::fmt::Result {
match self {
Token: :0Open(c) => f.write_char(*c as char),
Token: :Close(c) => f.write_char(*c as char),
Token: :Equals => f.write_char(’=’),
Token: :Atom(s) => f.write_str(*s),
Token: :Num(x) => f.write_fmt(format_args!("{}", *x)),
Token: :Plus => f.write_char(’+’),
Token: :Bracket (ob, t, cb) => {
f.write_str(xob)?;
t.fmt (£)7;
f.write_str(*cb)

},
Token: :Counted(t, cnt) => {
t.fmt (£)7;
if *cnt > 1 {
f.write_fmt(format_args! ("{}", *cnt))7?;
}
0k(0))
},

Token: :Molecule(_, s) => {
f.write_str(*s)?;
/%
for i in 0..v.len() {
v[i] . fmt (£)7?;
}
*/
0k(())
},
Token: :Component (cnt, t) => {
if *cnt > 1 {
f.write_fmt(format_args! ("{}", *cnt))7;
+
t.fmt (£)7;
0k(O)
},
Token: :Side(v) => {
for i in 0..v.len() {
if i >0 {
f.write_char(’+°)7;

}

v[i] .fmt (£)?;
}
0k(())

},

Token: :Equation(lhs, rhs) => {
lhs.fmt (£)7;
f.write_char(’=’)7;
rhs.fmt (f)

},

_ => panic! (),

#[derive (Debug, Clone)]
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struct ParseError {

}

msg: &’static str,
pos: usize,

impl ParseError {

}

fn new(msg: &’static str, pos: usize) -> Self {
Self { msg, pos }
}

impl Display for ParseError {

}

fn fmt(&self, f: &mut std::fmt::Formatter<’_>) -> std::fmt::Result {
f.write_fmt(format_args!("parse error {} at pos {}", self.msg, self.pos))

}

impl Error for ParseError {

}

struct Parser<’a> {

s: &’a [u8],

len: usize,

i: usize,

t: Token<’a>,

token_i: usize,

atom_map: HashMap<&’a str, 132>,
atom_vec: Vec<&’a str>,

counts: Vec<Vec<i32>>,

impl<’a> Parser<’a> {

fn new(s: &’a str) -> Self {
Self {
s: s.as_bytes(),
len: s.len(),

i: 0,
t: Token::End,
token_i: O,

atom_map: HashMap: :new(),
atom_vec: Vec::new(),
counts: vec![Vec::new(), Vec::new()],

}
fn next_token(&mut self) -> Result<(), Box<dyn Error>> {
self.token_i = self.i;
if self.i >= self.len {
self.t = Token::End;
} else if self.s[self.i] >= b’0’ && self.s[self.i] <= b’9’ {
let mut val = O;
while self.i < self.len && self.s[self.i] >= b’0’ && self.s[self.i] <= b’9’ {
val = val * 10 + (self.s[self.i] - b’0’) as i32;
self.i += 1;
}
self.t = Token: :Num(val);
} else if self.s[self.i] >= b’A’ && self.s[self.i] <= b’Z’ {
let beg = self.i;
self.i += 1;
while self.i < self.len && self.s[self.i] >= b’a’ && self.s[self.i] <= b’z’ {
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self.i += 1;
+
self.t = Token::Atom(std::str::from_utf8(&self.s[beg..self.i]) .unwrap());
} else if self.s[self.i] == b’ (’ || self.s[self.i] == b’ [’ {
self.t = Token::Open(self.s[self.i]);
self.i += 1;
} else if self.s[self.i] == b’)’ || self.s[self.i] == b’]’ {
self.t = Token::Close(self.s[self.i]);
self.i += 1;
} else if self.s[self.i] == b’=’ {
self.t = Token::Equals;
self.i += 1;
} else if self.s[self.i] == b’+’ {
self.t = Token::Plus;
self.i += 1;
} else {
return Err(Box::new(ParseError::new("invalid char", self.i)));
}
0k(0))

fn counted(&mut self) -> Result<Token<’a>, Box<dyn Error>> {
let b: Box<Token<’a>>;
match self.t {
Token: :Atom(_) => {
b = Box::new(self.t.clone());
self .next_token()?;
},
Token: :Open(oc) => {
let ob = std::str::from_utf8(&self.s[self.i-1..self.i]) .unwrap();
self .next_token()7;
let m = self.molecule()?;
if let Token::Close(cc) = self.t {
if (oc == b’ && cc == b?)?) || (oc == b’ [’ && cc == b’]?) {
let cb = std::str::from_utf8(&self.s[self.i-1..self.i]) .unwrapQ);
self .next_token()?;
b = Box::new(Token: :Bracket(ob, Box::new(m), cb));
} else {
return Err(Box::new(ParseError::new("bracket mismatch", self.i)));

}
} else {
return Err(Box::new(ParseError: :new("expect closing bracket", self.i)));
}
},
- =
return Err(Box::new(ParseError: :new("unexpected token", self.i)));
1,

}

let mut cnt = 1;

if let Token::Num(cc) = self.t {
cnt = cc;
self.next_token()7?;

}

0k(Token: :Counted(b, cnt))

+

fn molecule(&mut self) -> Result<Token<’a>, Box<dyn Error>> {
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let mut v: Vec<Box<Token<’a>>> = Vec::new();
let beg = self.token_i;
loop {
match self.t {
Token: :Open(_) | Token::Atom(_) => v.push(Box::new(self.counted()?)),
_ => break,

}
let end = self.token_i;
Ok(Token: :Molecule(v, std::str::from_utf8(&self.s[beg..end]) .unwrap()))
}
fn component (&mut self) -> Result<Token<’a>, Box<dyn Error>> {
let mut koef = 1;
if let Token::Num(kk) = self.t {
koef = kk;
self .next_token()?;
}
let m = self.molecule()?;
Ok (Token: : Component (koef, Box::new(m)))
}
fn side(&mut self) -> Result<Token<’a>, Box<dyn Error>> {
let mut comps: Vec<Box<Token<’a>>> = Vec::new();
comps . push (Box: :new(self.component () 7)) ;
while let Token::Plus = self.t {
self .next_token()?;
comps . push (Box: :new(self.component()?));
}
Ok (Token: :Side(comps))
}
fn equation(&mut self) -> Result<Token<’a>, Box<dyn Error>> {
let s1 = self.side()?;
if let Token::Equals = self.t {
self .next_token()7;
let s2 = self.side()7?;
0k (Token: :Equation(Box: :new(sl), Box::new(s2)))
} else {
Err(Box: :new(ParseError: :new("= expected", self.i)))

}
fn parse(&mut self) -> Result<Token<’a>, Box<dyn Error>> {
self.next_token()7?;
let root = self.equation()7;
if let Token::End = self.t {
Ok (root)
} else {
Err(Box: :new(ParseError: :new("EQOF expected", self.i)))

fn reset_component_count (&mut self, node: &mut Token<’a>) {
match node {
Token: :Component (cnt, _) => {
*cnt = 1;
3,
Token: :Side(v) => {
for item in v {
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self.reset_component_count(item.as_mut());

+

Token: :Equation(lhs, rhs) => {
self.reset_component_count(lhs.as_mut());
self.reset_component_count(rhs.as_mut());

+s

_ => panic! (),

fn set_component_count (&mut self, node: &mut Token<’a>, cnts: &[i32])
-> usize {
match node {

Token: :Component (cnt, _) => {
xcnt = cnts[0];
return 1;

},

Token: :Side(v) => {
let mut res = 0;
for t in v {

res += self.set_component_count(t.as_mut(), &cnts[res..]);

}
return res;

},

Token: :Equation(lhs, rhs) => {
let cnt = self.set_component_count(lhs.as_mut(), cnts);
let cnt2 = self.set_component_count(rhs.as_mut(), &cnts[ecnt..]);
return cnt + cnt2;

},

_ => panic! (),

fn remove_duplicates(&mut self, node: &mut Token<’a>) {
match node {
Token: :Side(v) => {
let mut ms: HashSet<&’a str> = HashSet::new();
let mut j = O;
for i in 0..v.len() {
let m: &’a str;
if let Token::Component(_, mol) = v[i].as_mut() {
if let Token::Molecule(_, mm) = mol.as_mut() {
m = *mm;
} else {
panic! ();
}
} else {
panic! ();
}
if !ms.contains(m) {
ms.insert(m);
v.swap(i, j);
j=1

18



av:

v.resize_with(j, || Box::new(Token::End));

1,

Token: :Equation(lhs, rhs) => {
self.remove_duplicates(lhs.as_mut());
self.remove_duplicates(rhs.as_mut());

.

_ => panic! (),

}
fn collect_atoms(&mut self, node: &Token<’a>, am: &mut HashMap<&’a str, i32>,
&mut Vec<&’a str>) {
match node {
Token: :Atom(s) => {
am.entry(*s).or_insert_with(|| {
let len = av.len() as 132;
av.push(*s) ;
len
b
},
Token: :Bracket(_, t, _) => {
self.collect_atoms(t.as_ref(), am, av);
},
Token: :Counted(t, _) => {
self.collect_atoms(t, am, av);
},
Token: :Molecule(v, _) => {
for i in 0..v.len() {
self.collect_atoms(&v[i], am, av);

},
Token: : Component (_, t) => {
self.collect_atoms(t.as_ref(), am, av);
1,
Token: :Side(v) => {
for i in 0..v.len() {
self.collect_atoms(&v[i], am, av);

},

Token: :Equation(lhs, rhs) => {
self.collect_atoms(lhs.as_ref(), am, av);
self.collect_atoms(rhs.as_ref(), am, av);

},

- = 0,

}
fn compute_presence(&mut self, node: &Token<’a>, flag: &mut[bool]) {
match node {
Token: :Atom(a) => {
flag[self.atom_map[*a] as usize] = true;
},
Token: :Bracket(_, t, _) => {
self.compute_presence(t.as_ref(), flag);
},
Token: :Counted(t, _) => {
self.compute_presence(t.as_ref(), flag);

3,
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Token: :Molecule(v, _) => {
for i in 0..v.len() {

+,

self.compute_presence(v([i].as_ref(), flag);

Token: :Component (_, t) => {
self.compute_presence(t.as_ref(), flag);

},

Token: :Side(v) => {
for i in 0..v.len() {

}

self.compute_presence(v[i].as_ref(), flag);

_ => panic!(),

}

fn do_insert_missing(&mut self, node: &mut Token<’a>, p: &[booll) {
match node {

Token:

:Side(v) => {
for i in 0..p.len() {
if Iplil {
let a = Box::new(Token::Atom(self.atom_vec[i]));
let ¢ = Box::new(Token: :Counted(a, 1));

T

let m = Box::new(Token: :Molecule(vec![c], self.atom_vec[i]));
let cc = Box::new(Token: :Component (1, m));
v.push(cc);

_ => panic! (),

}

fn insert_missing(&mut self, node: &mut Token<’a>) {
match node {

Token:

:Equation(lhs, rhs) => {

let mut lhp = vec![false; self.atom_vec.len()];
self.compute_presence(lhs.as_ref(), &mut lhp);
let mut rhp = vec![false; self.atom_vec.len()];
self.compute_presence(rhs.as_ref(), &mut rhp);
self.do_insert_missing(lhs.as_mut(), &lhp);
self.do_insert_missing(rhs.as_mut(), &rhp);

T,

_ => panic! (),

¥

fn count_atoms (&mut self, node: &Token<’a>, cnt: &mut [i32], mult: i32) {
match node {

Token:
Token:
Token:
Token:

:Atom(s) => cnt[self.atom_map[*s] as usize] += mult,
:Bracket(_, t, _) => self.count_atoms(t.as_ref(), cnt, mult),
:Counted(t, v) => self.count_atoms(t.as_ref(), cnt, mult * *v),
:Molecule(v, _) => {

for i in 0..v.len() {

T

Token:

self.count_atoms(v[i] .as_ref(), cnt, mult);

:Component (v, t) => self.count_atoms(t.as_ref(), cnt, mult * *v),

20



_ => panic! (),

}
fn count_atoms_side(&mut self, node: &Token<’a>, cnt: &mut Vec<Vec<i32>>) {
match node {
Token: :Side(v) => {
for i in 0..v.len() {

let mut cc = vec![0; self.atom_vec.len()];
self.count_atoms(v[i] .as_ref(), &mut cc, 1);
cnt.push(cc);

3,

_ => panic! (),

+
fn count_atoms_equation(&mut self, node: &Token<’a>) {
match node {
Token: :Equation(lhs, rhs) => {
let mut lc: Vec<Vec<i32>> = Vec::new();
self.count_atoms_side(lhs.as_ref(), &mut 1lc);
let mut rc: Vec<Vec<i32>> = Vec::new();
self.count_atoms_side(rhs.as_ref(), &mut rc);
self.counts = Vec::new();
for v in 1lc {
self.counts.push(v);
}
for mut v in rc {
for x in &mut v {
*xX = —*x;
}

self.counts.push(v);

+s

_ => panic! (),

}
fn apply(mat: &Vec<Vec<i32>>, wv: &[i132], out: &mut [132]) {
// mat: n rows; m columns; v: n; out: m
out.fil1(0);
let rows = mat.len();
let cols = out.len();
for r in 0..rows {
for ¢ in 0..cols {
out[c] += mat[r][c] * v[r];

}
fn is_zero(v: &[i32]) -> bool {
for &x in v.iter() {
if x 1= 0 {
return false;

}

true

}
fn apply_bool(mat: &Vec<Vec<i32>>, v: &[i32], out: &mut [i32]) -> bool {
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Self::apply(mat, v, out);
Self::is_zero(out)
}
fn next_vector(v: &mut [i32], lim: &mut 132, limcnt: &mut usize) -> bool {
if *limcnt == v.len() {
v.fill(1);
*¥1im += 1;
*limcnt = 0;
}
loop {
let mut i = O;
while i < v.len() {
if v[i] == *1im {
*limcnt -= 1;
v[i] = 1;
} else {
v[i] += 1;
if v[i] == *lim {
*limcnt += 1;
}
break;
}
i+=1;
}
if *limcnt > 0 {
break;

false

fn solve(s : &str) -> Result<String, Box<dyn std::error::Error>> {
let mut p = Parser::new(s);
let mut root = p.parse()?;
//println! ("Parsed: {}", root);
p-reset_component_count (&mut root);
//println! ("Reset count: {}", root);
p.remove_duplicates(&mut root);
//println! ("Remove dups: {}", root);
let mut atom_map: HashMap<&str, 132> = HashMap::new();
let mut atom_vec: Vec<&str> = Vec::new();
p-collect_atoms(&root, &mut atom_map, &mut atom_vec);
atom_vec.sort();
atom_map.clear();
for i in 0..atom_vec.len() {

atom_map.insert(atom_vec[i], i as i32);

}
//println! ("map: {:7}", atom_map);
//println! ("vec: {:7}", atom_vec);
p.atom_map = atom_map;
p.atom_vec = atom_vec;
p.insert_missing(&mut root);
//println! ("Append missing: {}", root);
p.count_atoms_equation(&root) ;
//println! ("Counts: {:7}", p.counts);
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let mut cnts = vec![1l; p.counts.len()];
let mut lim = 1;
let mut limcnt = p.counts.len();
let mut out = vec![0; p.counts[0].len()];
loop {
if Parser::apply_bool(&p.counts, &cnts, &mut out) {
p.set_component_count (&mut root, &cnts);
return Ok(format!("{}", root));
}
if Parser::next_vector(&mut cnts, &mut lim, &mut limcnt) {
return Ok("BAD".to_string());
}

fn main() -> Result<(), Box<dyn std::error::Error>> {
let mut buf = String::new();
while std::io::stdin().read_line(&mut buf)? > 0 {
println! ("{}", solve(buf.trim())?);
buf.clear();
}
0k(0)
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Samada 5. He3snaiika u snugemMust

Kpurepwnit onileHuBaHUS pelieHuil 3aa4u 5

OO0IM KpUTEpHeM OIIeHUBAHUS PeIleH st JTF0001 381891 SIBJISIETCS] KOJIMIEeCTBO TECTOB, BEPHO PO IeH-
HBIX [IPOIPAMMOIi, cocTaB/IeHHO# yuacTHUKOM. CHadasa perienne IPOBepsieTCst Ha TeCTaX U3 yCJIOBUS.
Ecnu me mpoiigen xoTs Obl OMWH W3 HUX, TO pelrenue oreHnBaercsd B 0 Texaumdeckux Oajion. Ecim
TECTBI U3 YCJOBUsI IPOIAEHBI, TO pEIlIeHre IIPOBEPsIeTCsl Ha OCHOBHOM Habope TeCcTOB. BuicunThiBaeTcst
Jo71s1 (B IIPOIEHTax ) BEPHO HPON/IEHHBIX TECTOB M3 OCHOBHOIO HA0Opa 110 OTHOLIEHHIO K OOIIEMYy KO-
JITYECTBY TeCTOB B Habope. Iloydennoe KOJIMIECTBO MPOIEHTOB, OKPYIVIEHHOE IO IEJI0TO, OIPEIe/IsaeT
KOJIMIECTBO TEXHUUIECKUX OAJIJIOB 3a pellleHMue.

Texuuveckue 6aJLJIbI 3a 3aga49y 5
3a pemtenne 3ajiaqu Hauucsiercss oT 0 mo 100 rexHuvuecKux 6aJI0B 0 KPUTEPUIO, YKA3AHHOMY BHIIIIE.

ITepeBoa TexHHmYecKnX GaJIJIOB B OIEHKY

ITo kaxKm0it 3a/1a9e ONpPENE/IAIOTCS CaMble YIadHble e€ pelleHus], OTIpPaBJIeHHbIE YIaCTHUKOM. TexHu-
Jeckue OaJuIbl 38 HUX cymmupyiorcd. [losmydennas cymMMa yMHOXKAeTCsl Ha KOPPEKTUPOBOYHBINA KO-
durmenT % 1 OKPYIJIAETC JI0 IeJI0ro. Pesyabrar onpejesisieT NTOTOBYIO OIEHKY.

VYcaoBuga 3agauu 5

[IBeTOUYHBII TOPOI TOpA3MIIA SMUAEMUST 3araJ0UHOI0 3a00/IeBaHUsI Iy PITYPHOTO IIATOTO naJbiia. JJoKTo-
py IInmonbkuHy yaaioch OIpee/nTh, YTo 3a00/JeBaHue NMeeT BUPYCHYIO IIPUPOLY U IePesaeTcst Ipu
HEIIOCPEJICTBEHHOM KOHTAKTe MU3MHIIAME. YIAJIOCh TAKXKE BBISBUTH «HYJIEBOIO» IAIMEHTa, KOTOPLI

prexaJjl 3apaKeHHbIM U3 3eJIEHOr0 TOPO/ia, M OTCJIEUTDL BCE KOHTAKTHI, IPUBE/IIINE K 3aPaAKCHUIM.

Bupyc 6o1e3uu komupyer cBoio Hacaeacrennyio nadopmarnio B PHK mauubr ocroBanwuii. Boiio ycra-
HOBJIEHO, UTO IPU KaXKJOM 3aparKEHUU ITPOUCXOJIMJIA MyTalus POBHO ojHOro u3 ocuoBanuit PHK, u
OBLIO ycTaHOBJIEHO ToJiokeHne myTuposasirero ocaopanus B PHK. PHK Bupyca moxmo npeacraButh
KaK CTPOKY JTHHBI , cocrosiniyio u3 4 6yks A, C, G, U.

Eciu 661 MmyTamuii He 66110, TO ¥ Beex 3aboseniux PHK Bupyca mosHOCTBIO COBIAIAIN, HO KarKIasT
MyTaIisl IIPUBOIUT K TOMY, 9TO Hem3MeHHast dacTb PHK Bupyca craHoBuTCst Bce MEHBbIIE U MEHb-
mre. Hanummure mporpammy, KoTopast Ui JBYX HAIIMEHTOB ONPEIeUuT JJINHY CAMOr0o OOJIBIIOrNO COB-
mamaroriero dpparmenta PHK Bupycos, 3apasuBmux stux namnuentoB. Hampumep, eciim PHK Bupyca
nepBoro nanuenTa komupyercst kak AAGCUUCAG, a PHK Bupyca BToporo maiueHTa KOIUPYeTCst
kak ACGCUUAAG, 1o y srux PHK ectb Tpu cosnanatonux dpparmenra: A, GCUU n AG. Cambrit
JUIMHHBIN dparMedT umeer mHy 4. Obparure BHUMaHUe, 9T0 dparMedTsl B 1ByX PHK moskHbI Ha-
XOJIMTHCsT HA TEX YK€ CAMBIX MECTaX.

Y nmokropa llmmoabKuHa KOMOBIOTEDP, K COXKAJIEHUIO, TOCTATOYHO CTapbIi, TO3TOMY Ballla MporpamMMa
JIOJIPKHA KOHOMHO HCIOJIB30BaTh pecypcbl. OOpaTnTe BHUMaHME HA OIPAHUYEHUS [0 HAMSTH B 3TOM

zasiade. Memory RSS limit: 128Mb Stack limit: 8Mb.

®opmMaT BBOZA:

[TepBast cTpoKa BXOJIHBIX JAHHBIX COIAEPXKUT TPU IEJIbIX MOJOKUTENbHBIX uncia M, N, K. M — sto
qmua PHK supyca (M < 801), N — kommdectso marenTos (N < 1000001), K — KoJmaecTBO 3a1po-
cos Ha onpejesenue Jymabl (K < 1001). Caenyromue N — 1 ¢TpoK cojiep:KaT OIuCaHusi KOHTAKTOB,
HPUBEANNX K 3aparkKeHuio. Karkblil KOHTaKT — 3T0 Tpu 4nciaa S, D, B, obozHadaionye, 4To malueHT
S 3apasui nanuenta D (mamueHTbl HyMepyoTcsi oApsi oT 1 10 N BKJIIOUUTEIBHO), IPU 9TOM IIPO-
u30ILIa MyTalus B ocHoBaHuu B (ocHOBaHUsT HyMepytoTcst noapsi or 0 1o M — 1 BKIIIOYUTEJBHO).
lapanTupyeTcsi, 9TO KOHTAKTHI OMKUCHIBAIOT OIHO JIEPEBO 3aparKEHUil, B KOTOPOM <«HYJIEBOI» MAIIMEHT
nmeetr HOMep 1. Crenyrontue K cTPOK cojieprKaT ONMMCaHUsT 3aIIPOCOB B Buie map uucesi P, Q, riae P u Q
— HOMepa HAIMEHTOB, JIjIs KOTOPBIX HYXKHO OIPEIE/INTh FapaHTUPOBAHHYIO JIJIMHY CAMOTO OOJIBIIIOTO
cosranatoriero ¢dpparmenta PHK. Tlockonbky we mambt camu PHK Bupycos, a To/ibkO MecTa MyTa-
1M, BO3MOYXKHO, YTO COBIJaoIue GparMeHThl MOTYT OBITh U JJIMHHEE 33 CYET MyTaluil, KOTOpble
KOMIIEHCUDYIOT JIPYT JIpyra. DTO yIUTHIBATH HE HYKHO.
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@OpMa’I‘ BRIBOZIA @

JUtst Kaxk10ro 3ampoca BhIBEIUTE OJHO UHUCIO0 — JJINHY CaMOTr0 OOJIBIIOrO COBIAIAOIIETO pparMeHTa
PHK.

[lpumep BBOZa:

16 3 1
126
2 312
31

[lpuMep BHBOZA:
6
Ko Bo3MOXXHOTO perneHust

use std::error::Error;

pub struct State {
pub n: usize, // number of nodes; nodes are numbered 0..n
m: usize, // size of the DNA
uplink: Vec<(u32,u32)>,
downlink: Vec<Vec<(u32, u32)>>,
first_entry: Vec<u32>,
depths: Vec<u32>,
depth_nodes: Vec<u32>,
rmg_idx: Vec<Vec<u32>>,

impl State {
fn new(n: usize, m: usize, uplink: Vec<(u32,u32)>, downlink: Vec<Vec<(u32, u32)>>)
-> Self {
Self {
n,
m,
uplink,
downlink,
first_entry: vec![u32::MAX; n],
depths: Vec::new(),
depth_nodes: Vec::new(),
rmq_idx: Vec::new(),

fn make_depths (&mut self) {
let mut stk: Vec<(u32, u32, u32)> = Vec::new(); // (node, index, depth)
stk.push((0, 0, 0));
while stk.len() > 0 {
let 1 = stk.last_mut() .unwrapQ;
let node = 1.0 as usize;
let index = 1.1 as usize;
let depth = 1.2;
if self.first_entry[node] == u32::MAX {
self.first_entry[node] = self.depths.len() as u32;
}
self.depths.push(1.2);
self.depth_nodes.push(1.0);
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if index >= self.downlink[node].len() {
_ = stk.pop(Q);
} else {
1.1 +=1;
stk.push((self.downlink[node] [index].0, O, depth + 1));

fn build_rmq(&mut self) {

let mut width = 1_usize;
let dlen = self.depths.len();
self .rmg_idx.push((0..dlen as u32).collect::<Vec<u32>>());
loop {

let newwidth = width * 2;

if newwidth > dlen {

break;

let prev = self.rmg_idx.last() .unwrap();
let mut cur: Vec<u32> = Vec::new();
for i in 0..dlen {

let mut idx = prev[i];

if i + width < dlen && self.depths[prev[i+width] as usize] <

self.depths[idx as usize] {
idx = prev[i+width];

}

cur.push(idx);
}
self.rmq_idx.push(cur);
width = newwidth;

fn query_rmq(&self, from: usize, to: usize) -> usize {
let width = to - from + 1;
if width == 1 {
self.rmq_idx[0] [from] as usize
} else if width == 2 {
self.rmq_idx[1] [from] as usize
} else {
let mut p2 = width.next_power_of_two();
if width == p2 {
let idx = p2.trailing_zeros();
self .rmq_idx[idx as usize] [from] as usize
} else {
let idx = p2.trailing_zeros() - 1;
p2 >>= 1;
let mut minidx = self.rmq_idx[idx as usize] [from] as usize;
let otheridx = self.rmq_idx[idx as usize][to + 1 - p2] as usize;
if self.depths[otheridx] < self.depths[minidx] {
minidx = otheridx;
}

minidx
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fn query_lca(&self, nodel: u32, node2: u32) -> u32 {
let left = std::cmp::min(self.first_entry[nodel as usize],
self.first_entry[node2 as usizel);
let right = std::cmp::max(self.first_entry[nodel as usize],
self.first_entry[node2 as usize]);
let idx = self.query_rmq(left as usize, right as usize);
self.depth_nodes [idx]

}
fn collect_mutations(&self, mut from: u32, to: u32, out: &mut Vec<u32>)
while from != to {
out.push(self.uplink[from as usize].1);
assert! (self.uplink[from as usize].0 != from);

from = self.uplink[from as usize].O;

fn calc_common(&self, mutts: &mut Vec<u32>) -> u32 {
if mutts.len() == 0 {
return self.m as u32;
}
mutts.sort_unstable();
mutts.dedup();
let mut longest = mutts[0];
for i in 1..mutts.len() {
longest = std::cmp::max(longest, mutts[i]-mutts[i-1]-1);
}

std: :cmp: :max(longest, self.m as u32 -*mutts.last().unwrap()-1)

fn find_common(&self, nl: u32, n2: u32) -> u32 {
if n1 == n2{
return self.m as u32;
}
let 1lca = self.query_lca(nl, n2);
let mut mutts = vec![];
if lca == n1 {
self.collect_mutations(n2, lca, &mut mutts);
} else if lca == n2 {
self.collect_mutations(nl, lca, &mut mutts);
} else {
self.collect_mutations(nl, lca, &mut mutts);
self.collect_mutations(n2, lca, &mut mutts);
+

self.calc_common(&mut mutts)

fn main() -> Result<(), Box<dyn Error>> {
let mut buf = String::new();
_ = std::io::stdin() .read_line(&mut buf)?;
let mut iter = buf.split_ascii_whitespace();
let m = iter.next().ok_or("")7.parse: :<usize>()7?;
let n = iter.next().ok_or("")7.parse::<usize>()7?;
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let k = iter.next().ok_or("")7.parse::<usize>()7?;
let mut uplink: Vec<(u32,u32)> = vec![(0, 0); nl;
let mut downlink: Vec<Vec<(u32, u32)>> = vec![vec![]; nl;
for _ in 0..n-1 {
buf.clear();
_ = std::io0::s5tdin() .read_line(&mut buf)?;
let mut iter = buf.split_ascii_whitespace();
let s = iter.next().ok_or("")7.parse::<u32>()7;
let d = iter.next().ok_or("")?7.parse::<u32>()7;
let b = iter.next().ok_or("")7.parse::<u32>()7;
uplink[d as usize - 1] = (s - 1, b);
downlink[s as usize -1].push((d - 1, b));

let mut st = State::new(n, m, uplink, downlink);
st.make_depths();
st.build_rmq();

//println! ("depths: {:7}", st.depths);
//println! ("depth_nodes: {:7}", st.depth_nodes);
//println! ("rmq: {:7}", st.rmq_idx);

for _ in 0..k {
buf.clear();
_ = std::io::stdin() .read_line(&mut buf)?;
let mut iter = buf.split_ascii_whitespace();

let p = iter.next().ok_or("")?7.parse::<u32>()7?;
let q = iter.next().ok_or("")?7.parse::<u32>()7;
println! ("{}", st.find_common(p-1, g-1));

}

0k(0)
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