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B mekoTophIx 3a1avax 00JbINON BBOJ U BBIBOJ. 1l0b3yiiTech ObICTPHIM BBOIOM-BBIBOJIOM.

B nekoropbix 3ajadax HyKeH STL, KOTODBIl aKTUBHO UCIIOIB3YET JINHAMUIECKYIO TTaMSITh (Set-bl,
map-bl) [ePEOIPEeIeIeHIEe CTAHIAPTHOIO AJJIOKATOPA YCKOPUT BAIILy POIPAMMY.
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3agaan

3apaya 9A. MocTocTpoeHue [0.2 sec, 256 mb]

Jasubiv masuo, B 2009-M romy...

B nepeBne 3aifikuno perysisipHO UJIyT IPOJIUBHBIE JIOXKJIM, B pe3yJbrare dero pedka /lydbpos-
Ka, KOTOPYIO OOBIMHO MOYKHO IIPOCTO IEPEIIarHyTh, BBIXOAUT u3 OGepero. YToObl MOKHO OBLIO
HepeiTi pa3/IuBIIYIOCs PEKY, INIAHUPYETCS MOCTPOUTD IJIABY YU MOCT U3 OPEBEH, OCTABIINXCA OT
CTPOUTENHCTBA ODaHN OM3HECMEHa, TTOCETUBITETOCs HETIOAJIEKY.

Bce ocraprmecs 6péBHA UMEIOT OJIMHAKOBYIO ToJIUHY. [Ipu 9TOM ecTh  OpEBeH JJINHBI @ U Y
OpéBeH JJIMHBI b.

[TocTpoeHHbIit MOCT JIOJI?KEH COCTOATH U3 | PSI0B, KAXKJIbIl U3 KOTOPBIX COCTABJICH U3 OJIHOTO
WA HECKOJILKUX OpéBen. [ImmmTh OpéBHa Heib3s, TaK KakK MOCSIHIs MMIIa YTOHYJ/IA TP Pa3/INBe
Jly6poBKu.

['1aBHBIIT MHKEHED XOYeT MOCTPOUTH MOCT MaKCUMAaJIbHON BO3MOXKHOI mupunbl. [lupura mo-
CTa OIPEJIEJISIETCS 110 MUHIUMAJILHON IIUPUHE Psijia OPEBEH B HEM.

Hampumep, eciin Hy2KHO TOCTPOUTD MOCT U3 CEMU PSAJIOB, U IIPU 9TOM €CTh IIeCTh OPEBEH JIJTNHBI
3 1 JlecaTh OPEBEH JUIMHBI 2, TO MOYKHO IIOCTPOUTH MOCT ITUPUHBI 5.

©
©
0
0

dopmaT BXOAHbIX AAaHHbIX

BBoji cocTouT m3 0HOrO Wi HECKOJIBKUX TECTOBBIX ciiyuaeB. KaxKJiplii TeCTOBBIN CIydail co-
CTOUT U3 IIATU IEJIbIX HOJOKHUTEIbHBIX Yuces &, a, y, b u [. Kaxkmgoe unciao He npeocxoaut 500.
Ob1iee KOMYIecTBO OPEBEH B KarXKJOM TECTOBOM CJIydae HE MEHbIIe [.

O6osnaunm d = max(z, a,y, b, l). Tapanrupyercsi, 4T0 cymma d 10 BCeM TeCTaM He MPEBOCXOUT
5000.

dopmaT BbIXOAHbIX AAaHHbIX

,B;JIH Ka2K/10I'o TeCTOBOI'O CJIydad Ha OT,B;eHbHOﬁ CTPOKE BbIBE/IUTE OJJHO YUCJIO — MaKCHUMaJIbHYIO
BO3MOKHYIO IIUPUHY MOCTAQ.

Mpumep
stdin stdout
631027 5
10 7 20 9 25 9
106 126 135 28 137 112
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3apava 9B. [Be neconunku [0.05 sec, 256 mb]

Ot BepIIMHBL JI0 TOIHOXKbs X0JMa pacteT N cTapbix jJepeBbeB. Paiionnas ajMuHuCTpaIius
perm/ia B CAaHUTapPHBIX IEJIAX CPYOUTH 9TH JEPEBbd, & YTOObI CHU3UTH CTOMMOCTH MEPOIPUATHUS
[IEPEBE3TU BCE JPEBECUHY Ha JIeCOMUIKU. JlepeBbst MOTYT OBITH IEPEBE3EHBI TOJIBKO B OJTHOM Ha-
IIpaBJIEHNN — BHU3. Y IOJHOXKbS XOJIMa HaXOJUTCS JIECONMJIKA, & TaKyKe JIBe JIOTOJHUTE/bHbIE
JIECOITMJIKA MOT'YT OBITh TOCTPOEHBI Ha XOJIME BJIOJIb JOPOTU. BaMm IMpeJicTONT ONpeie/iuTh, Tie
Har0O0JIe€ BBITOJIHO IIOCTPOUTD 3TH JICCOIMUIKHU, YTOOBI MUHUMU3UPOBATH CTOUMOCTDH TPAHCIOPTHU-
poBKH JipeBecuHbl. [lepeBoska 1 KujaorpaMmma jpeBecutbl Ha 1 MeTp cTrouT 1 KOIEHKY.

CDopmaT BXOAHbIX OAdHHbIX

[IepBas cTpoka BxogHOrO hailaa COAEP:KHUT HaTypasbHoe Uncjo N — KOJUIEeCTBO JIEPEBbHEB
(1 < N <20000). [JdepeBbs 3anymepoBanbl o1 1 g0 N Haumnas ¢ BepuiuHbl Xoama. Ciieryoniie
N suHHMit comepkar 1o JBa menabix unciaa w; u d; (1 < w;,d; < 10000) — Bec mepeBa HOMED i
U paccrosiHue MexK Iy jepeBbsivu @ u i+1. [Tociennee usz stux uncen (d,) 3ajaer paccTosiHue OT
HIDKHErO JIepeBa JI0 JeCOIMIKH.

dopmaT BbIXOAHbIX AAaHHbIX

BLIBeILI/ITe CAMHCTBEHHOEC YUCJIO — MUHUMAJIbBHYIO CTOUMOCTD CIlJIaBa JIEPEBbEB BHUI3 110 PEKE.

Mpumep

stdin stdout
26

=, NP, WL, WN - O
P NP ONEFE W~ N

MosicHeHne k npumepy

B npumepe BBINOIHO TTOCTABUTH JIECONMJIKH Y JIEPEBBEB ¢ HOMepaMmu 3 u 6.

Crpannua 3 us 7
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3apaya 9C. Order-Preserving Codes [1.5 sec, 256 mb]

Binary code is a mapping of characters of some alphabet to the set of finite length bit sequences.
For example, standard ASCII code is a fixed length code, where each character is encoded using
8 bits.

Variable length codes are often used to compress texts taking into account the frequencies
of occurence of different characters. Characters that occur more often get shorter codes, while
characters occuring less often — longer ones.

To ensure unique decoding of variable length codes so called prefix codes are usually used. In
a prefix code no code sequence is a proper prefix of another sequence. Prefix code can be easily
decoded scanning the encoded sequence from left to right, since no code is the prefix of another,
one always knows where the code for the current character ends and the new character starts.

Among prefix codes, the optimal code is known, so called Huffman code. It provides the shortest
possible length of the text among all prefix codes that separatly encode each character with an
integer number of bits.

However, as many other codes, Huffman code does not preserve character order. That
is, Huffman codes for lexicographically ordered characters are not necessarily lexicographicaly
ordered.

In this problem you are asked to develop a prefix code that would be optimal for the given text
among all order-preserving prefix codes. Code is called order-preserving if for any two characters
the code sequence for the character that goes earlier in the alphabet is lexicographically smaller.

Since text itself is not essential for finding the code, only the number of occurences of each
character is important, only this data is given.

dopmaT BXOAHbIX AAHHbIX

The first line of the input file contains n — the number of characters in the alphabet
(2 < m < 2000). The next line contains n integer numbers — the number of occurences of the
characters in the text for which the code must be developed (numbers are positive and do not
exceed 10%). Characters are described in the alphabetical order.

CDopmaT BbIXOAHbIX OAHHbIX

Output n bit sequences, one on a line — the optimal order-preserving prefix code for the
described text.

MNpumep
stdin stdout
5 00
18231 01
10
110
111
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3apava 9D. Kanuna n [lumHa Ha necosarotoskax [0.2 sec, 256 mb]

Cnoncop cezodnswmnets 3adayvu — codeforces round 189. Codeforces — meumut covisaromces!

Kamura u Jlumaa — gBa makaga. OHI >KEBYT B OIPOMHBIX JKYHIVIAX. OMHAXKIHI ITAKAJIbI
PEIINIA yCTPOUTHCA Ha 3aBOJI JIECO3ArOTOBKH U MTOIPAdOTATE.

VipaBjdroniuii 3aBojia X04eT, YTOObI OHM OTIPABUIMCH B JIZKYHIJIM U CPYOUJIU N JIEPEBbEB BbI-
COTOM aq,as,...,a,. s sroro Kamuna n JuMmba Kynuim memHyio MUy B Maraswae. Kaxkabrit
pas, Korja OHU HCIIOJIb3YIOT Iy Ha JepeBe HOMED %, OHU YMEHBIIAIT BBICOTY 3TOTO JIepeBa Ha
equnuity. Kaxmprit paz Kammna n Jlumaa qo/RKHBI 3apaBUTh WY I UCIOb3oBanud. [lena
3ampaBKi 3aBUCHT OT TOTO, KAKHe JePEeBbsl TIOJHOCTBIO CIIUJIEHBI (JIEPEeBO CUUTAETCS MOJTHOCTHIO
CIIUJIEHHBIM, ec/ii ero Bbicora pasHa (). Ecan MakcnmanbHbIil njaeHTHGUKATOP HOJTHOCTHIO CPY6-
JIEHHOTO JIepeBa paBHAETCs | (MEePBOHAYAJIBLHO 3TO JIEPEBO MMEJIO BBICOTY @;), TO IeHa 3alpaBKu
Ikl paBHseTcsd b;. Ecin Hu oHO J1lepeBo He cpyOJIeHO MOJTHOCTBIO, TO 3allPaB/ISTh Uy 3allpe-
maercd. VsnagaabHo nmiia 3anpasiena. VssecTHo, 4To g KazxkJoro ¢ < j, a; < a; u b; > b;, a
Takxke b, =0 u a; = 1.

Kammia u JlumMHA XOTAT TOTHOCTBIO CPYOUTH BCE JepPeBbsl ¢ MUHUMAJIbHBIMI 3aTparamu. OHu
xayT Bameit momommu! ITomozkere?

dopmaT BXOAHbIX AaHHbIX

B nepBoit cTpoke 3anucano mesoe quciao n (1 < n < 105). Bo BTOpOIt cTpOKe 3aImcano n MebiX
qucesn ay,ds, ..., a, (1 < a; < 10°). B Tperbeil crpoke zanmcano n neabix uuces by, bo, ..., by,
(0 < b; < 10%).

lapantupyercs, ato a; =1, b, =0, a1 < as < --- < @, u by > by > --- > b,.

dopmaT BbIXOAHbIX AaHHbIX

B G,ILI/IHCTBQHHOP’I CTPOKe IOJIZKHa OBITH 3allfcaHa MIHUMAJIbHAsS CTOMMOCTD BI)IPY6aHI/IH BCcexX
JAEPEBLEB.

Mpumepsbl
stdin stdout
5 25
12345
54320
6 138
123 10 20 30
654320
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3apava 9E. Konunka [3.5 sec, 256 mb]

JIpakon XpaHUT cBou cOepexkeHus B Konmike. Kaxkblit jienb JIpakoH mim KjiaaJ et POBHO OJIUH
JIOJIIAP B KONMWJIKY, WM OEPET U3 KOMMJIKH CKOJIBKO-TO JieHer. /IpakoHy mHTepecHo, MOTYT JIU €Tr0
cOeperKeHns CTaTh 3HAYUTEIBHO OOJIBIIE, ecyii ObI OH BKJIAJIBIBAJ B KOIMJIKY OOJIBIIIE.

['oBopsi Gostee Touno, JIpakon 3amgaér BaM cepuio BOIpocoB: “Ecim BKIaIbIBATL B KOIUJIKY
JIONOJTHUTEJIBHBIX 2 JIOJIJIAPOB KasK/ bl JeHb, KAKOBO MAKCUMAJILHOE KOJIMIECTBO JIEHET B KOIIMIKE
B IIEPHOJI, C JIHA @ 110 JieHb b7’

dopmaT BXOAHbIX AAHHbIX

[Tepsas crpoka cogepxkut quciaa n u m (1 < n,m < 500000) — gucsio jHel U KOJUIECTBO
BoripocoB. Cireyromniasi CTPOKa COMEP:KUT N MEJIbIX UUCeT Si,S2,...,S, — KOJUIECTBO JEHEr B
kormike mocsie i-ro gusg (0 < s; < s;.1 + 1,59 = 0). Cuemyromue m CTpoK coJiepzKaT TPOHKH
qucen a;, b, 20 1 <a; < by <nul<z <10° Yurure, uro JIpakoH He BIACTEH HaJ| BpeMeHeM,
MIO9TOMY KaKJIbIil 3aIpOC HY2KHO 00pabaThIBATH HE3ABUCUMO OT OCTAJILHBIX, UCIIOJIb3Ys UCXOTHYIO
MTOCJIE/IOBATETHHOCTD S.

dopmaT BbIXOAHbIX AAHHbIX

BriBeaure m cTpox, cojepzKaliue OTBEThI Ha BOIIPOCHI.

Mpumepsbi
stdin stdout
10
234120 13
4

TSNS 2 B = = e )
DN O NN W

1
1
4
2
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I'pobnI
3apaua 9F. Ceéprka [1.5 sec, 256 mb]
Pacemorpum Bee mogvuoxkecTBa Muoxkectsa U = {0,1,2, ..., n—1}. Kax oMy moMHOKECTBY
k
A = {ay,as,...,a;} cooTBeTCTBYET yHHKAaJbHOE Tesioe ducyio, pasaoe p(A) = > 2% . OyHKIuIO

i=1
F or n-371eMEeHTHOr0 MHOXKECTBa OyJIeM 3aJlaBaTh MaCCHUBOM IeJIbIX duces f JiiuHbl 2" Tak, 9To
snadenne dyukium F(A) pasao f[p(A)].

Bawm nanbr qse dyukiuu F' u G, Hy)kHO Haiitn ¢yHKImio H Takyo, 9T0O

CDopmaT BXOAHbIX OAAdHHbIX

B 1epBoii crpoke 3aanbl Ba nesbix ducaan ut (1 <n < 16, 1 <t < 100). 3xech n— pasmep
MHOX)KecTBa U, a t — KOJIM4eCcTBO TECTOBBIX CydaeB. Bo BTOpOil cTpoKe 3a/1aHbl eJIble YUCTIA a 1
b, xaxxgoe ot 1 10 10°. DTu uncIa NCHONIL3YIOTCA B CIEIYIOMIEM IeHepaTope HCeBI0CTydaiiHbIX
quCe:

. unsigned int cur = 0; // 6e33HaKoBOe 32-6UTHOE YUCIO
. unsigned int nextRand16() {

cur = cur * a + b; // BHUHCIAETCS IO MOZYIIO
return cur / 2'%; // memoe umcmo ot 0 mo 21 —1

232

g W N -

TecToBble cilydan reHEPUPYIOTCs MOCJIEI0BATEILHO. B KayK/I0M M3 HUX CIIepBa M€HePUPYIOTCs
0 TIOPSAJKY JeMeHTHl MaccuBa f (3Hadenust dbyHkImu F'), a 3ameM MeHEepUPYIOTCs IO TOPSAIKY
SJIeMeHThl MaccuBa ¢ (3Hadenust dyukimm (). Kaxkmoe ciemyroree 1ieyioe 9ucio reHepupyeTcst
BBI30BOM (yHKIMN nextRand16().
dopmMaT BbIXOAHbIX AAHHbIX

B orser na Ka)K,ZLbeI TECTOBBIM Cﬂyqaﬁ BbIBEIUTE B OT,ZLGJ'II)HOfI CTPOKE€ OJIHO IIeJI0€ YHUCJIO:

(; H(A) - (p(A) + 1)) mod 232,

Mpumepsbl
stdin stdout
32 2723387430
30 239017 3167905008
16 2 551267264
239 17 1632349120

MosicHeHns kK Nnpumepam

MaccuBbl B IEPBOM TECTE M3 IIPUMEPA:

f1:3,113, 3395, 36331, 41370, 61471, 9130, 11774

g1 25547, 45526, 55066, 13590, 14501, 41817, 9356, 18543

hy: T6641, 8167827, 273846333, 5284992017, 1656829263, 11450721456, 3699971823, 14260048942

fo: 32024, 43238, 51978, 52034, 53714, 38578, 43250, 52338

g2 62834, 50034, 59250, 8050, 44914, 36722, 53106, 20338

ha: 2012196016, 6482475400, 8243104152, 15561662464, 7225902008, 16869349792, 22350138288, 44342816072
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