Oanumnuaga «JlomoHocoB» mo mHdopmatuke. 2024-2025 y4eOHBIH TO
SakJrrounTeJabHBIN 3Tamn. 11 kjacc
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-
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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 HeJI0OKa3aHHasl TUII0TE3a O TOM, 9TO €€ IpUMeHeHne CHOBa U CHOBA, CTAPTYs C JIIOOOTO HATYpPaJIhb-
HOI'0O HEHYJIEBOTO YHCJ/a, BCETIa MPUBOJIUT K YUCIY 1, mocje dero Bo3HuMKaeT ki 1 — 4 — 2 — 1.
Hesnaiike mpuIio B roJioBy, YTO MOXKHO IIPUMEHATH 00OpaTHOE IIpeodpa3oBaHue, U OT KAKOIN0-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-
JesIsieT MAHUMAJIbHO BO3MOXKHOE KOJIUYECTBO IIaroB, 3a KOTOPBIE W3 JAHHOI'O CTAPTOBOIO YHCJIA 7]
MOKHO TIOJIYYUTh (PUHUIITHOE YUCTO No. 1lycTh mporpaMma, ecjii KOJUIeCTBO IIAroB HE MeHee 2, BbI-
BOJUT IIPOMEXKYTOUYHBIE YUCTIA, ITOJyIEeHHbIE Ha KaXKJIOM IIare, KpoMme IOC/IEIHErO.

Dopmam 660da: B 11epBoii cTpoke BBOAUTCs HATypasbHoe 9ucyo ni: 1 < ny; < 10000. Bo Bropoii crpoke
CONEPKUTCS HATYPaAJIbHOe dncyo no: 1 < ny < 10000.

Dopmam evieoda: B iepBoii cTpoKe BBIBOJUTCsI JTUOO HAUMEHBIIEE U3 BO3MOXKHBIX KOJTUIECTBO ITOCJIEI0-
BaTeTLHLIX MpuMeHennit bynkun f () mm npeobpasopanns f (1), moce KOTOPBIX CTAPTOBOE YHCI0
n1 Ipeobpasyercs B (DUHUIITHOE UUCJIO Mo, OO -1, eciin cTapTOBOE YUCJIO 1] HE MOYXKET OBIThH mpeobpa-
30BaHO TAKUM CIIOCOOOM B (PMHUIITHOE IUCIO Ny. Keanm ny = ne, To BeiBOguTCa 0. Ecim B mepBoit cTpoke
OBLI0 BBIBEJIEHO YHUCJI0, OOJIbIee 1, TO BO BTOPOIl CTPOKE BBIBOASTCS IIPOMEXKYTOUHBIE PE3YJILTATHI —
qHCIIa, TOJIy9IeHHbIe Ha KarK/IOM Iare, Pa3/ie/IeHHbIe OMMHOIHBIM pobeioM. B Hada e BTopoit cTpoku
1 B €€ KOHIIe ITpobes1 He cTaBuTcs. Ecau B mepBoit crpoke 6611 BhiBedeH -1, 0 wiau 1, To BEIBOI COIEPIKHAT
JIIIIb OJHY CTPOKY.

Beogn mpumepa J1: Beogn mpumepa I2: Besoz mpumepa I3: Beogn mpumepa M4:
10 8 10000 2

21 1 10000 1

BuBogn mpumepa Jr1: BuBogn mpumepa I2: BroBon mpumMepa J3: BuBogn mpumepa 4 :
5 2 0 1

5 16 32 64 4

Pemenne



CraBst KaxKJIOMy HATYPaJIbHOMY YUCJIYy B COOTBETCTBHE BEPIIUHY I'pada, U COe/INHss JIyraMU BCe Tapbl
BepIINH ¢ Ynucaamu a u b, rakumu uro f(a) = b, Mbl nosryuaeM, Tak HasbiBaeMblil, rpad Kostarna. 13
JII00OH BepIIUHBI 3TOTO I'pada MOXKHO JBUTATHCA TOJHLKO B CTOPOHY 1, IyTh JI0 KOTOPO# CYIIECTBYET,
ecniu rurnore3a Kosariia Beprua. M3BecTHO, UTO B /inana3oHe PacCMATPUBAEMbBIX UHMCEN JIJTUHA TAKOTO
nyTu He npeBocxouT 261. B 9ToM M0OXKHO yOEIUTHCs ¢ TOMOIIBIO IPEBAPUTEbHBIX pacdéros. Jumny
261 umeet myTh oT 6171 K 1. Haxoaum niyTh K 1, Beaymuit u3 ni. Haxonum myTh K 1, Beaymumit us no.
Haxonum Bepiuny, HaXOJSAIIYIOCH Jlajbliie Bcero or 1 u Jexalyio Ha 060uX nyTsax. JacTb myTu or
N1 70 TOH BEepPIIMHBLI, K KOTOPOI B MPUIKCAHA 330M HaIepEéNl 9acTh MYyTH OT Ny J0 ITOH BEPIIUHBI,
obpasyer orser. Cama BepIMHA, KOTOPYIO MbI HAIIJIM, BXOJAUT B OTBET He Oojiee ueM ojuH pa3. Eé
He CJIeJlyeT BKJIIOYATh B OTBET, €CJIM OHA COBIAIAET ¢ ni u/uiam ¢ ng. [Ipu moncke myru k 1 ciemyer
umers B By, uto 4 — f~1(4) = 1 m 310 Kopoue, uem 4 — f(4) = 2 — f(2) = 1. dpyrmmu
CJIOBAMM, €CJIU M| /WU Ny HAXOJAATCS B IHAA30HE OT 1 10 2, TO Takue CIydan HaJo aHAJIU3MPOBATH
OTIEeNbHO. TakXKe CIelyeT UMETh B BUIY, UYTO paju 3MD@PEKTUBHOCTU IEPE] MOUCKOM IIyTeil MOXKHO
IPOBEPUTH TPUBHUAJBHBIE CIyYan, KOTJa N U Mg COBIAJAIOT WM HAXOIITCS B OJHOM Imare APYT OT
apyra. CocrasJisisi IPOrPaAMMY, CTOUT UMETh B BHJLY, 9TO IPOMEXKYTOUHBIE TUC/Ia MOTYT OBIThH JIOBOJIBHO
Besiku. Tax, na mytu or 9663 k 1 jexkut uncsio 27114424,

Ko Bo3MOX>XHOTO perneHust

program COLLATZ11(input, output);
const PATH_LENGTH = 262;
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 + 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, V : cardinal;
I, J, K, RESULT : cardinal;
FLAG1, FLAG2 : boolean;
P1, P2 : path;
begin FLAG1 := false;
FLAG2 := false;
readln(N1);
read (N2) ;
if N1=N2 then write(0) else begin
if N1 > 1 then I F(N1) else I N1;
if N2 > 1 then J := F(N2) else J := N2;
if (I = N2) or (J = N1) or ((N1 = 4) and (N2 = 1)) or ((N1 = 1) and (N2 = 4)) then
write(1)
else begin



end.

PATHTO01(N1, P1);
PATHTO1(N2, P2);
I := Pl.length;
J := P2.length;

while (I > 0) and (J > 0) and (P1.numbers[I] = P2.numbers[J]) do begin

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

if (I >= 0) and (I < Pl.length) then V := P1.numbers[I+1] else
P2.numbers[J+1] else

if (J >= 0) and (J < P2.length) then V :

V :=1;
RESULT := I + J;
if ((N2 = 1) and (N1 > 2)) or ((N1 = 1) and (N2 > 2)) then begin

RESULT := RESULT - 1;
FLAG2 := true;

end;

writeln(RESULT) ;

if I > 1 then begin
write(P1.numbers[2]);

for K := 3 to I do if not (FLAG2 and (P1.numbers[K] = 2)) then

write(’ ’, P1.numbers([K]);
FLAG1 := true
end;
if (V> 1) and (V <> N1) and (V <> N2) then
if not (FLAG2 and (V = 2)) then begin
if FLAG1 then write(’ ’);
write(V);
FLAG1 := true
end;
if J > 1 then begin

if FLAG1 then if not (FLAG2 and (P2.numbers[J] = 2)) then write(’
if not (FLAG2 and (P2.numbers[J] = 2)) then write(P2.numbers[J]);

for K := J-1 downto 2 do begin

if not (FLAG2 and (P2.numbers[K] <= 4)) then write(’
if not (FLAG2 and (P2.numbers[K] = 2)) then write(P2.numbers[K])

end;
end

end

end

7);



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-
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(bHIlI/IeHT 35 1 OKDYIVIFAETCA OO0 IEJIoTO. PGSYJIbTaT olpenessIeT NTOroByro OIEeHKY.

VYcaoBug 3agauu 2

3naiika BBET B [[BeTouHOM ropojie OYKBEHHYIO CUCTEMY CUUCIEHUSA. DTO MMO3UIMMOHHAS CHCTEMa, CIUC-
JIEHHSI C OCHOBaHMEM 52, B KOTOPOIl mudpaMu CIIy>KaT 3arjlaBHbIE U CTPOYHBIE JIATHHCKUE OYKBBI U
TOJILKO OHHU. B Hell ncrob3yercst Takas Tab/uia mudp 1 uX 3HATCHUI:

mbpa |A|B|C|D|E|\F|G|H|I|J K|LIM|N|O|P|Q|R|S|T\U|V|W|X|Y|Z
suadenne| 0 |1 (2|3 (45|67 (8|9(10|11112|13|14|15|16{17|18|19|20|21|22|23|24|25

mabpa |a|blc|d|e|flg|h|t|jlk|l|m|n|o|p|lg|r|s|tiu|lv|iw]|xz]|y]|z
snavenne| 26(27|28(29(30(31(32|33(34(35|36 (37| 38 | 39(40(|41|42(43|44|45|46|47| 48 |49 (50[51

IIpuBeaeM IpUMep 3alliCH Yncia B OYKBeHHOI cucreMe cuncaenns: 202519 = 38 % 521 +49 x 520 = mu.
Bce cranm nosib3oBaThbest OyKBEHHOM CHCTEMOM CUUCEHUSI, KAK MOJIOXKeHo, kpome Hesnaitku. OjHa-
KBTI 3HalKa 3arIAHyT B nCIUCaHHbI Hesnaiikoit TMCTOK, CXBATUIICS 3a TOJIOBY W TIPUIIEN B yKac. B
3aIUCH YUCe MOMUMO OObIMHBIX JTaTnHcKuX Oyks Hesnalika zazeificTBoBas Kak IU@pbl OyKBbI ¢ KPBIII-
KaMu (21\ Zwua.. .Z), 6ykebl ¢ BosHON (A...Z u @...Z) u OyKBbI C HUKHUMU IO {YEPKUBAHUSAME
(A...Z na...z). 3uaiika obparmics k Hesnaiike 3a pasbsicHenusimu. Boisicauiocs, uro Hesnaiika
MOIIDUIIIPOBAJT OYKBEHHYIO CUCTEMY CUUC/IEHUsI, Pa3peIlnB IIePEOJTHATh B HEl pa3psifibl, T. €. 3alll-
ChIBATb B HUX IUMPHI CO 3HAUEHUSAMU, rpeBbimnatornmmu 51. IIpu oM ocHOBaHME CHCTEMBI CAUC/IEHUST
oH octaBu npexkuauM — H2. Hesnalika ponosumit tabauily nudp 1 ux 3HAUEHUN:

mbpa |A|B|C|D|E|F|G|H|T|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z
snaverme| 52 | 53 | 54 | 55 | 56 | 57 |58 (59 |60 | 61 |62 |63 |64 |65 |66 |67 |68|69|70|71|72|73|74|75| 76|77
mdpa |a|b|e|d|le|flg|lhl|li|j|k|l|m|alolplg|7|s|t|a|d| w772
snaverme| 78 | 79 | 80 | 81 | 82|83 |84 (85 |86 |87 |88|89 /90|91 /92|93 |94 |95 |96 |97 |98 |99 100[101/102(103
midpa |A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z
snadenne|104({105(106/107|108{109(110(111{112(113|114{115{116{117|118|119(120|121|122|123]124(125|126|127|128|129
mdpa |a|b|e|d| el flglhliljlk|l|m|alo|plg|7F|s|t|laulv|a|z|yg]|z
snagenne|130|131|132(133134(|135(136(137|138(139(140(141|142({143(144(|145(146(147|148|149(150({151|152(153|154(|155
mabpa |A|B|C|\D|E|F\GH|I|J|K|LIMN|O|P|Q|R|S|T|UVIWX|Y|Z
snaverme|156/157|158/159|160/161(162|163164|165166|167|168|169(170|171(172(173|174/175(176(177|178179|180[181
mabpa | a |b|c|dle|flg|h|i|jlk|l | m|n|jo|p|lg|r|s|tlu|v|iw|lz|y|z
snaverme|182183(184|185(186/187|188|189/190(191(192{193/194|195(196(197|198(199(200/201|202(203(204/205(206/207

SHaffka cpasy TOHSI, ITO MOANMPUITHPOBAHHAS CHCTEMA TIO3BOJISIET OJTHO U TO K€ YNCJIO 3aIUCATh TI0-
paznomy. Hampumep:



202510 = 38 % 521 + 49 % 520 = ma = 37 % 521 + 101 % 520 = [ = 36 % 52! + 153 % 520 = kx =
35 52! + 205 % 529 = jx

Buaiika pemmu gokasars Hesnaiike ero menpasory. On npeioxun Hesnaiike orcopruposars 10 yobI-
BAHUIO [IOCJIE/I0BATE/ILHOCTD PA3IMIHBIX YHCE, 3allCaHHbIX B Mojudunuposannoii Hesnaitkoii cucre-
Me CuncJieHus. 3Hafika PacCIMThIBAJ Ha TO, U9TO HEJOCTATKH <«IEPEHOJIHEHHON» CHCTEMbI CUHCIICHUS
CTAHyT OYEBH/HBI Cpa3y, KaK TOJBKO HOHAJIO0OUTCS BBINOJIHATH CPABHEHHSI YHCEJI, 3alHCAHHBIX C €6
nomornpio. Ho He Tyr-TO 66110. HesHalika 1 6poBbio He MOBEN, M BCKOpe 3HAMKa MOJIYyYNI PE3YJIbTAT
COPTHPOBKH. 3Hasi «TBOpYecKuil» moaxoz Hesmaiiku u 3a10/103puB HesaaHoe, 3HafiKa BIVIAIEICT B
pesyabrar. 1 Touno, cobumcen ero nopospenus. IlocaenoBarensaocts Ali] okazaiach HeJOCOPTHPOBAH-
Hoit. B meit Berperniacs ofna napa snementos Afig] u Alig] (i1 # i), cTOSIIUX He HA CBOMX MECTax.
[TocsieioBaTesbHOCTH OKa3aIach Obl yObIBaIOMIEH JinIb 1ocae obMena mectamu Alij| u Alig]: ycranoBku
nupexkHero uncsa Alil] B mosumnumio io u npexkHero unuciaa Alig] B MO3UIMIO 1.

[Tomorure He3naiike coctaBuTh HNporpamMmy, HaxXOISIIYIO B HEJIOCOPTUPOBAHHON 10 YOBIBAHUIO ITOCJTIE-
JIOBATEJILHOCTH IIapy 3JIEMEHTOB, IIOCJe ODOMEHa KOTOPBIX MECTaMH II0CJIeI0BATEbHOCTh CTAHOBUTCS
yowiBaroieii. IIporpamMma cYuThIBaET JECATUYHOE HATYPaJbHOE HEHyJeBoe 4Yucjo N, a 3aTeM IocjIe-
noBaTenbHOCTD U3 [N 3ammceil ancesn B MoaudunupoBanuoit Hesmaiikoit cucreme cuncienusi. Bo BBoze
OyKBa C KPBIIMIKON 3a1aéTcsd ABYMs CUMBOJIAMHU, HAIIpuUMep, A~ o3Hadaer A Byksa ¢ BosHOIT Takke
3a/1a€TCsl JIByMsI CUMBOJIAMU, HapuMep, B™ o3HavaeT B. BykBa ¢ nmoguépkuBanmemM TakKe 3a71a6TCs
JBYyMsI CUMBOJIaMH, HammpuMmep, C_ o3Hadaer C. 3apaHee U3BECTHO, 9TO IIOCIEI0BATE/HHOCTD SABJISIETCS
HEJIOCOPTUPOBAHHON 110 yObIBaHUIO (B ONMCAHHOM BbIIIE CMbICiIe). [Iporpamma HaXo[uT HOMeEpa JBYX
3JIEMEHTOB, KOTOPbIE CJIELYET [I€PECTABUTL, YTOOLI IIOCIEI0BATE]bHOCTD CTajla yOBIBAIOIEH, U BLIBO-
JUT 3T HOMepa. [lepBbIM BBIBOIUTCS MEHBINHUiT HOMED, BTOPLIM — Oosbmuit. Hymeparus syieMeHTOB
[IOCJIEJIOBATE/IbHOCTY HAYNHAETCA C €JIMHUILDL.

[Ipumep HEMOCOPTUPOBAHHON 110 YOBIBAHUIO TOCIEIOBATEHLHOCTH U3 IIsITH dJieMeHToB: B jw_ D kx™ A.
[Tocie obMena mMecTamMu IEPBOIO U UETBEPTOTO IJEMEHTOB OHA CTAHOBUTCSH OTCOPTUPOBAHHON IO YObI-
BaHnto: kx” jw_ D B A

Dopmam 660da: B 11epBoil cTpoKe BBOAUTCS HaTypasibHOe uncyio N B gecsatudnoil 3ammcn: 2 < N <
500. B mocienyromux N CTPOKax Couep:KaTcst 3aliCH PA3JIMIHbIX HeOTpHUIaTeabHbIX dnces Afi] (i =
1..N, A[i] # A[j],i # j) B cucreme cuucsenusi, mojudunuposannoii Hesnaiikoii. B kaxoil 3amnucu
UCIIOJIB3YIOTCS TOJIBKO 3aryIaBHbIe U /Ui CTPOYHbIE JIATHHCKIE OYKBbI, KPBIIIKa ~, BOJHA ~, HOMIEPKI-
Banue _. Jlimna kaxxoii 3ammucu Ali] ze 6osee vem 50. B kaxk10it cTpOKe CONEPIKUTCST TOIBKO 3alUCh
OJIHOT'O YHCJIA.

@opmam evi6oda: B ennHCTBEHHOI CTPOKE BBIBOJATCS MCKOMBIE HOMepa i1 1 iy (i) < i), 3AMICAHHbBIC
B JIECSITUYIHON CUCTEME U Pas3JieIéHHbIE OJUMHOIHBIM ITPOOEJIOM.

Beonm mpumepa J1:

BeBogm mpumepa Jt1:
14

Beonm mpumepa I2:
4

m_x_

m~x
m~x"~
mx

BruBogn mpumepa J2:



23

Beogn mpumepa I3:

2

abcdrfghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWX
abcdrfghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWY
BuBogn mpumepa I3:

12

Pentenue

B permienun crouT MCIosb30BaTh MaccuB U3 50 371eMeHTOB co 3HadeHusMu oT 0 g0 210 Kak BHyT-
peHHee IpeJicTaB/IeHNe 1nce1, 3anucanubix b0 paspsgamMu paccMmarpuBaeMoit cucreMbl. 210 BLIOpaHO
BepxHell rpaHurieil uana3oHa, Tak Kak IIOTpeOyeTcs 3alac JJjis OCYIIeCTBIACHUS HOPMAJIU3AINA IUC-
sa. g ynobcTBa cpaBHEHMS CTapIine Pa3psabl CTOUT XPAHUTL B HAYAJbLHBIX 3JIEMEHTAX MaccuBa. B
cTapImx pa3psjiax MOryT ObITh He3Hadalue nysu. [Iporpamma OyJieT B IUKJIE CIUTHIBATEH OYePeTHON
9JIEMEHT TI0C/IE/0BATETLHOCTH, OCYIIECTB/ISATh €r0 HOPMaJu3anuio (T. €. HepeBOJUTh BO BHYTPEHHee
[pEJICTAB/ICHNE B BHJE MacCHBa €O 3HadeHusMH pa3psigoB or 0 mo 51). Tak kak 3aparee M3BECTHO,
UTO MOCJIEI0BATEILHOCTD OyJIeT HEJOCOPTUPOBAHHON 10 yObIBaHUIO, TO JHOO Oy/IeT TOJBKO OJ[HA Ia-
pa COCeIHUX JIEMEHTOB, cTodmux He 110 1nopsainky (Afi] < Ali 4+ 1]), mmubo TONbKO JBe TAKUX Hapbl
(Ali] < Ali + 1], A[j] < A[j + 1],4 < j). B nepBom ciayuae orBeroM Oy IyT uucia ¢ u ¢ + 1, BO BTopom
—qucaa ¢t u j + 1. IIporpamme 10cTaTovHO OJHOTO MIPOXOIA IO MOCIEIOBATEILHOCTH, OCYIIECTBISIEMO-
ro BO BpeMs €€ BBOJA, B X0OJIe¢ KOTOPOTO OHA Oy/IeT CpaBHUBATH HOPMAJIM30BAHHBIN MACCUB TEKYIIETO
3JIEMEHTA IIOCJIeI0BATE/ILbHOCTH ¢ HOPMAJJIU30BAHHBIM MaCCHBOM IIPEABIIYIINErO 3JEMEHTa II0C/IeI0Ba-
TEJILHOCTH U 3aIlOMUHATH HOMEDA I1ap, B KOTOPBIX YnC/Ia He 1o nopsiiky. [locie obnapyxenus BTopoit
HEYTIOPSIIOYCHHON TTAphl MOYXKHO HE JOYUTHLIBATDL IOC/ICI0BATEILHOCTE 10 KOHIIA, TaK KAaK OTBET YKe
U3BECTEH.

[Ipu HoOpMau3aIUu CUUTAHHOIO YHUCJIA CJIEIyeT HAYUHATL C MJIQJIIIErO Pa3psijia, OCTABJATHL B HEM
OCTATOK OT JIeJIEHUS HAIEJIO 3HAYEHUS 3allUCAHHON B pas3psie Mudpbl Ha 52, a 4acTHOe IPUOABJIATD
K CJIEIIyIONIEMY TI0 CTAPIUHCTBY pa3psaay. Takue JIeicTBUSA MPOAEIbIBAIOTCS CO BCEMU IMPOYUTAHHBIMU
paspsiamu. Eciau ux menbine 50, ToO oCTaBIIUecs CTapIie Pa3psIbl 3aII0THAIOTCH HYJIAMHI.

Ko Bo3MOXXHOTO perneHust

program NEDOSORT11(input, output);
type number = array [1..50] 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 50 do A[I] := 0;

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

while (I < 50) do begin
case CH of
YA’ ..°Z7 & begin J = J + 1; A[J]

ord(CH) - ord(’A’) end;

>a’..’z’ : begin J := J + 1; A[J] := ord(CH) - ord(’a’) + 26 end;
=2 2 A[J] = A[J] + 52;
> A[J] = A[J] + 104;
> 2 o A[J] := A[J] + 156;
end;
if not (eoln or eof) then begin
read (CH) ;
I :=1+1
end else I := 50

end;
for I := J downto 1 do A[60 - J + I] := A[I];



for I :=1 to 50 - J do A[I] := O;
for I := 50 downto 2 do begin
A[T - 1] := A[T - 1] + A[I] div 52;
A[I] := A[I] mod 52
end;
end;

begin
readln(N) ;
NUM1 := O;
NUM2 := 0;
FLAG := FALSE;
readNumber (ACURR) ;
readln;
I :=1,;
repeat
APREV := ACURR;
readNumber (ACURR) ;
if (CompareByte(APREV, ACURR, 50) < 0) then begin
if (NUM1 = 0) then NUM1 := I
else begin
NUM2
FLAG :
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.

I;
TRUE



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, HaBBIKY OPUEHTUPOBAHUA C IIOMOIILIO KapThl U KOMIIACa, & TaKrKe TOYHOE IIJIAHUPOBAHUE CBOEI'O
mapmipyta. Ha kapre copeBHoBanuil mo poreiiny o6o3HateHbI KOHTPOJbHBIE ITYHKTDHI, 3a IOCEIeHNe
KaXKJI0T0 U3 KOTOPBIX HATHUCJSIETCS HEKOTOpOe (PUKCUPOBAHHOE KOJMIECTBO OYKOB. PasHble MyHKTHI
MOI'YyT IIPUHOCUTH pa3Hble KOJIMUYECTBA OUYKOB, UJIM OJJMHAKOBBIE, — 3TO PEIIAlOT YCTPOUTEJIU COPEBHOBA~
Huit 10 Hadasa poreiina. Kakaplilt IyHKT yIaCTHUK MOXKET IIOCETUTH CTOJILKO Pa3, CKOJIBLKO IMOXKEIAeT,
HO OYKHU HAYUCJISIIOTCS TOJIBKO IPU IEPBOM IMOCENIEHUU IMyHKTa. [lenb KasKJoro y4acTHHKa poreiiHa,
Habparh HAMOOJBIIYIO CyMMY OYKOB, 3aTPATHB Ha MEPEIBUYKEHUE MEYKJY KOHTPOJILHBIMU ITYHKTAMUI
BpeMsi, He IIPEeBBbINIAloNee MaKCUMAJJIbHBIN IIpejiell, YCTAHOBJIEHHBbIN opranm3aropamu. llepensurarnb-
Cs MEXKJy JIIOOBIME JIBYMsI KOHTPOJIbHBIMU ITYHKTAMU MOYKHO HAIPSIMUK U€pe3 Jiec, Jubo 1o J10pore,
COCIMHAIONICH NBa KOHTPOJIbHBIX IIYHKTA, €CJIM TaKad JI0POora UMeeTCd.

Hesnaiika y2ke ObLIO eI 3aHATLCA POrefiHOM, HO MPU3aLyMaJsicsd HaJ TeM, KaK OH OYIeT IIaHupO-
BaTh cBOI MapmpyT. ITosromy Hesnaitka coctaBm mporpamMmy, KOTopasl TIOMOXKeT eMy. BXomHblie mam-
HbIe IIPOrPAMMBI CONIEPKAT cBeieHus 00 N KOHTPOJIBHBIX MyHKTaX, Y KaXKJIOI0 U3 KOTOPBIX M3BECTHO
KOJIMIECTBO OYKOB 3a ero mnocemienne — p;. Mapmpyr Hesnaiiku HaunHaeTcs B myHKTe 1. 3a Bpewmsi, He
IpeBbIIaolee 3agannoe BpeMs 1, Hesnaiika M0/2KeH OCETUTh BBIOpAHHBIE UM KOHTPOJIbLHBIE ITYHKThI
U yCIIeTh BEPHYTHCA B IMyHKT 1. BelOuparh KOHTPOJbHBIE IIyHKTHI Jjisi MapmipyTa He3Haiika 1o/keH
TakK, 9TOObI HAOPaTh MAaKCHMAJIbHO BO3MOXKHYIO CyMMY OYKOB. IIpo jiobble gBa KOHTPOJILHBIX IIyHKTa
u u v He3naiika nMmeeT CBeeHUsI O TOM, CKOJIbKO BPEMEHU OH IOTPATUT HA IEPEIBUKEHUE OT IIYHKTA U
JI0 IYHKTa U HAIIPAMUK 4Yepe3 JieC 1 O TOM, €CTh JIU J0pPora, COeJUHAIONAA IIYHKTbI 4 U U, U €CJIM OH&
€CTh, TO CKOJIbKO BPEMEHU 3aHUMAaET IepeasrmKenne o Heit. [IporpamMmma naxoauT HaOOp KOHTPOJILHBIX
IIYHKTOB, KOTOPbIE MOYKHO yCIIETh ITOCETUTDh U HaOpaTh IIPHU STOM HAMOOJBIIYIO CYMMY OYKOB. IIpn BbI-
BOJIE€ PE3y/IbTaTa HOMEepa IIYHKTOB COPTUPYIOTCs 110 Bo3pacranuio. Habop myHKTOB Bceria HaMMHAETCS
¢ 1. B nabope myHKTBI HE MTOBTOPSIIOTCS, JIAKe €C/IU IIYHKT IIPU MIePEIBUKEHNN ObL IMOCEITEH HEeOTHO-
KpaTHO, €r0 HOMEP B OTBETE BBIBOJUTCs OJUH pa3. B dacTtHOCTH, HAOOp U3 Oojee YeM OJIHOTO IIYHKTA
3aKaHINBAETCA He Ha 1, TaK KaK HUKAKOW HOMEp IyHKTa He MOBTOpsieTCs. Kcam mporpamMma HaXOIUT
HECKOJIbKO HaOOPOB IIYHKTOB, TO OHA OCTABJIAET JINIIb T€, KOTOPhle UMEIOT HaUMEHbINNii pasMep. Kcan
IIOCJIe 9TOT0 OCTAETCsT OAUH BAPUAHT, TO OH U SABJISIETCS OTBETOM. Ec/im ocTaércsi HECKOJIbKO BapuaH-
TOB, TO IIPOIpaMMa, yIOPAJOUNBAECT HAOOPHI IMIYHKTOB JIEKCUKOIPAMUIECKA U CIMTAET OTBETOM HabOp
IIyHKTOB, OKa3aBIINNCs Ha IIEPBOM MeCTe.

CocTaBbTe CBOIO IIPOrpaMMy, JAIOIILYIO Te YKe OTBETHI, 9TO U IIpOrpaMMa, cocTaB/ieHHast Hesnaiikoii.
Paccmorpum onun npumep. Ilycts umeerca Tpu nynkra. [lycTh mepeaBukenune 1mo jgecy MexK Iy Jiio0oi
mapoil myHkToB 3annMaeT 9 munyT. [lycTth Mexk iy 1000it mapoil MyHKTOB €CTh J0pOra, JIBUXKEHUE I10
KoTopoii 3aruMaeT 1 Mmunyty. [lycTs npenensuoe Bpemsi cocrapiseT 10 munyT. [IycTh KostniecTBa 04UKOB
3a TIOCEIeHns IIyHKTOB paBHBI 1, 2 n 3, coorBercTBeHHO. [Iporpamma HaiiaéT aBa HabOpa IIyHKTOB:
1)1 2 3u2)1 3 2. Ilocsie cOpTUPOBKU HOMEPOB IIYHKTOB 110 BO3PACTAHUIO 00a HAOOpa 3aIUILYTCs
onnHAaKOBO: 1 2 3. DTa 3amuch u OYIET OTBETOM.



Paccvmorpum emé oauua npumep. Ilycrs, Kak U paHee, uMeeTcs TpU MyHKTa. llycTh nepejBuKeHue 1o
Jlecy MexK 1y Jitoboit mapoii myHKToB 3anuMaeT 9 MuHyT. [IycTh MeK Iy IIepBBIM U BTOPBIM IIYHKTOM €CTh
Jopora, JBUXKeHHe 0 KoTopoit 3anuMaer 1 munryTy. [IlycTh MEX 1y BTOPBIM M TPETHUM IYHKTOM €CTh
Jopora, JIBMXKeHUe 1o KoTopoit 3anumaeT 1 munyTy. IlycTh mpemenbHoe BpeMs cocTaBisgeT 4 MUHYTHI.
[TycTs KOMUIECTBA OYKOB 3a MOCENIEHNs IIyHKTOB PaBHbI 1, 3 u 5, coorBeTcTBeHHO. [Iporpamma naitaér
OJIMH MAapIIPYT IMOAXOASAIIEH JIIUTETbHOCTH, IMePEeIBUTAsCh M0 KOTOPOMY YJIACTCd MOCETUTH BCE TPHU
IIYHKTA, yCIIETb BEPHYTbCs B HEPBBIH n 3apaborars 9 oukoB: 1 — 2 — 3 — 2 — 1. EauacTBeHHbII
HabOp IYyHKTOB 3TOr0 MapiipyTa Oyraer orBeTom: 1 2 3.

Paccmorpum nocienuumit npumep. Iycts, kak u pamee, mmeercst Tpu nyHkTa. llycTs nepemgsukenne mo
JIecy MeXK1y Jito0oit napoil myHkToB 3anuMaeT 9 MuHyT. [IycTh MeK 1y TIepBBIM U BTOPBIM IIYHKTOM €CTh
Jlopora, JBHXKEHUE 0 KOTOpoi 3aunmaer 1 muayTy. [IycTh MEXKIy MepBBIM U TPETHUM IYHKTOM €CTh
Jopora, JIBUXKEHHe 1Mo KOTopoit 3aHnMaeT 1 muHyTy. IIycTh 1IpeebHOe BpeMs COCTABJIAET 2 MUHYTHI.
[IycTh KomutdecTBa OYKOB 3a IOCEIIEHUs IIYHKTOB PaBHBI 1, b U 5, COOTBETCTBEHHO. B TaKuX yCJI0BUIX
€CTb JBa MapIIpyTa MOJAXOAIENH JIATETHFHOCTH, MePEeIBUTasiCh MO KOTOPHIM YJIacTCs MOCETUTDH JIBa
IIYHKTA, YCIEeTh BEPHYThCA B IepBbIil u 3apaborarb 6 oukoB: 1 — 2 — 1 u 1 — 3 — 1. Pazubix
HaOOPOB MYHKTOB y 9TUX MapmpyToB Oyaer nsa: 1) 1 2 u 2) 1 3. Jlekcukorpadudaecku mepBbiii HaOOP
npejectsyer Bropomy. OH u Oy/ieT OTBETOM.

Dopmam 66oda:
B mepsoit cTpoke BBOAATCA 3 HaTypambubix unmcia N T M (N < 10, T < 107, M < W) -
KOJTMYECTBO KOHTPOJILHBIX IIYHKTOB, MAKCUMAJILHBIN IIPEeJIe/l BDEMEHU U KOJIMYECTBO JIOPOT. Bo BTOPOIi
CTPOKE JTaHBbI N HaTypaJIbHBIX YHUCEJI — KOJIMYECTBa OYKOB 3a ITOCEIIEHNE KOHTPOJIbHBIX IITYHKTOB —
p1,. .., pn(pi < 10%). B cienyiomux N crpokax gana tabmuna G pasmepa N x N n3 HaTypasbHBIX
aucen, rae Gli][j] = G[j][i] < 10°, u GJi][j] 3amaér Bpems, KoTOpoe MOTPeGyeTcs sl TepeMeleH st
MeXKJIy MyHKTaMW { U j HalpsMuK depe3 Jjiec. lapantupyercs, aro G[i|[i] = 0. Barem B M cTpokax
JaHbI cBejlenus o joporax B dopmare u; v; d; (1 < wug,v; < Nyu; # v, 1 < d; < 107). JTiobas us atux
CTPOK COODIIIAET O TOM, YTO U3 IIYHKTA U; MOXKHO J00€KATh /10 IIyHKTa v; 0 opore 3a d; MUHYT. JItobast
JIOpPOra JIOIYCKAET JIBUKEHUE B 000X HAIIPABJIEHUSX (U3 u; J0 v; U HA00OPOT), U BPEMsI, 3aTPAYEHHOE
Ha JIBUKEHME TI0 Heil, He 3aBUCUT OT HallpaBJieHWs JBrzKeHus. JIrobasi mapa MyHKTOB MOXKeT ObITh
coejiHeHa He 6osiee yeM ojHOM jtoporoii. Ecim mposiozkena jopora us u; J0 v;, TO €Ilé OJHO Joporu
u3 v; 10 U; OBITH HE MOKET.

Dopmam 6vt60da:

B nepsoii crpoke mporpaMma BBIBOAUT K — KOJUYECTBO IIyHKTOB HabOPe, COCTABJIEHHOM TaK, KakK
OIIMCAHO BhbINIe. Bo BTOPOit cTpoKe mporpaMMa BBIBOAUT HOMEPA IIYHKTOB 110 BOZPACTAHUIO, Pa3Iesisist
OJMHOYHBIMU IIpoDeiaMu, He cTaBsl pobesI MOocje MOC/eIHero IMyHKTa B Habope: ny Ng ... Nk, TIe
ny=1ung #1upu K # 1.

Beonm mpumepa J1:
10 2
4

N =, O O O Fr W
N © O ©
= O © O W

31

BruBogn mpumepa Jr1:
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123
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1
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9
0
1



BuBogn mpumepa J2:
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Beogn mpumepa M3:
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BuBogn mpumepa I3:
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1
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ITosicHeHus 110 pelIeHUo 3aa4u 3

Baj1ava COCTOUT B TOM, YTOOLI COCTABATH MApPIIPYT BO B3BEIICHHOM HEOPUEHTHPOBAHHOM rpade JJINHBI
MeHblIe apamerpa ', KOTODBIii IPOiiJjieT Yepe3 BepIIMHbI ¢ MAKCHMAJIBHON CYMMOIi OYKOB.

BaMeTHM, YTO JIOPOrM MOKHO HCIIOJIb30BaTh TOJBKO, €CJIH OHA YKODAIUBACT MEPEIBHKEHIE MEXKLY
[YHKTAMU, & 3HAYWT, JIJIs KaxkJoil jJoporu (u, v, w), rje u,v — 9T0 HOMEePa IYHKTOB, & W — 9TO BPeMs
Hepe/IBIKEeHNsT MEXK/Iy U M U 110 JI0POre MOXKHO OOHOBHUTBH 3HavYeHHe MarTpullbl cmexxkunoctu Glul[v] =
min(G[u][v], w).

Hanee ormernm, uro mapamerp N JIOBOJILHO MaJl, YTO II03BOJIsIeT HaM Iepebparh BCe MepecTaHOBKU
P = (a1,...,an—1) HOCEIIEHNs BEPIINH, I1e a; € 2,n U a; # aj upn ¢ # j. Kaxas rakas uepecra-
HOBKa Oy/IeT OIKCHIBATH [I0CJIE/0BATEILHOCTD II€PBBIX MIOCEIIEHU I COOTBETCTBYIOINX IyHKTOB. Torma
OTBET Ha BOIPOC, CKOJIBKO BPEMEHH I0TpeOyeTcsi, YTO0bI OCETUTH BEPIIUHBL (a1, . . ., Q) HAXOUTCH,
kak d[1][a1] + dla1]]az] + - - - + dlag][1], tme d[i][j] — — sT0 MuHUMATBbHOE BpeMs, HEOOXOAUMOE MJIsI
HepeIBIKEHNE OT 4 MyHKTa 10 j. Ilojcaer cyMMBI MOKHO BeCTH, IOKa ee 3Hadenne Menbite T'. Vltoro
KazKJ1asi IepecTaHOBKA MOXKET JIAIIb OJIMH Pa3 [OIBITATHCS OOHOBUTH MAKCUMAJILHOE KOJIMIECTBO OYKOB
3a IyHKTBL. AJroput™m jgocraroqao 3(deKkTuBeH, ecan 3apaHee nocuurars d[i][j].

Beraucints d[i][j] MOXKHO HECKOIBKIMH CIIOCODAME:

1. Jlyist KaXKa0ro MyHKTa 3aIlyCTUTh aJroputM JIelKcTphl.
2. Cpa3sy naiiTu Bce KpaTJaiflime pacCTOSHUS C TOMOIBI0 ajaropurMa Poiina - YopImesa.

B KOHIIC HeO6XO,ZLI/IMO BbIBECTH BEPIINHBI, BCTPETUBIINECHA B JIyqueﬁ IIepeCTaHOBKE B IIOPAJIKE BO3pac-
TaHUA.

KOI[‘ BO3MO2>KHOTI'O penieHusd

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

int main() {
// read data
int N, T, M;
cin >> N >> T >> M;
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 < Nj; ++i)
for (int j = 0; j < N; ++j) cin >> G[i][j];
int u, v, d;
for (dnt 1 = 0; 1 < M; ++1) {
cin >> u >> v >> d;

10



u--;
v--;
G[u] [v]
G[v] [u]

min(G[ul [v], d);
min(G[v] [ul, d);

}
// preprocessing
for (int i = 0; i < Nj; ++i)
for (int j = 0; j < N; ++j) {
if (i == j) continue;
if (G[i1[j] == 0) G[il[j] = inf;

for (int k = 0; k < N; ++k)
for (int i = 0; i < Nj; ++i)
for (int j = 0; j < N; ++j)
G[i]1[j] = min(G[il[j], GL[il[k] + GI[k1[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 = O0;
int iter_pos = 0;
for (int checkpoint : route) {
if (G[iter_pos] [checkpoint] >= inf) continue;
if (G[checkpoint] [0] >= inf) continue;
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;
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.

IlepeBoa TexHMYECKNX 0AJIIIOB B OLEHKY
ITo kak 101t 3a/1aM€ ONPEIEISIOTCS CaMble VIadHbIe €€ pelleHns, OTIIPaBAeHHbIe YIacTHUKOM. [Tomyden-
Has CyMMa, YMHOXKAETCs Ha, KOPPEKTUPOBOUHBIN KOIDDUITHEHT % U OKPYIJIAETCs 110 1iejoro. Pe3ynbrar

OIpeJie/isieT NTOTOBYIO OIEHKY.
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 MoJydaThca 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 COCTOSAT U3 aToMOB. AToM — 3T0 /OO 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 peakiuu OIUCHIBAET IIPEBPAIleHIe XUMUIEeCKUX BEIIeCTB. B rmporecce peakiinm 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
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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>, av: &mut Vec<
match node {
Token: :Atom(s) => {
am.entry(*s).or_insert_with(|| {
let len = av.len() as i32;
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);
},
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[booll]) {
match node {
Token: :Atom(a) => {
flaglself.atom_map[*a] as usize] = true;
1,
Token: :Bracket(_, t, _) => {
self.compute_presence(t.as_ref(), flag);
1},
Token: :Counted(t, _) => {
self.compute_presence(t.as_ref(), flag);
1,

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

}’

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

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

+s

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: &[bool]) {
match node {

Token:

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

}’

let cc = Box::new(Token: :Component(1l, 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);

},

_ => 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() {

},

Token:

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

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

_ => panic! (),
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}
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);

+s

_ => 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 {
*¥X = -*X;
}

self.counts.push(v);

},

=> panic! (),

}
fn apply(mat: &Vec<Vec<i32>>, v: &[i32], out: &mut [i32]) {
// mat: n rows; m columns; v: n; out: m
out.fil11(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;

3

true

}
fn apply_bool(mat: &Vec<Vec<i32>>, v: &[i32], out: &mut [i32]) -> bool {
Self::apply(mat, v, out);
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Self::is_zero(out)

}
fn next_vector(v: &mut [i32], lim: &mut i32, limcnt: &mut usize)
if *liment == v.len() {
v.fill(1);

*1lim += 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] == *1im {
*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()7?;
//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, i32> = 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 O..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);
let mut cnts = vec![1l; p.counts.len()];

22
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let mut 1lim = 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())7?);
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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