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[MporpaMmmmpoBaHmne OAMMNNALHBIMU KOMaHAaMM KaK
Pa3HOBUAHOCTb 3KCTPEMA/IbHOTO NPOrPaMmMmUPOBaAHUSA

ANA peleHns 3aaa4 AUCKPETHOM MaTEMATMKM (Ha
npumepe cOOpPKU reHoma)

LlapeB ®. H., llanbiTo A. A.

CaHKT-leTepbyprckmim HaUuMOHaNbHbIN UCCNeA0BaTeIbCKUM
YHUBEpPCUTET MHOOPMALMOHHbIX TEXHOIOTUIN, MEXAHMKU N ONTUKU
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Pelwwaemble B paboTe 3aga4n

«3a4YeM HYXXHbl YHEMMUOHBLI MUpa no
nporpamMMmMpoBaHNIO?» - KAKWE 3aJa4vn HaOo
CTaBUTb B YHUBEPCUTETE, YTODbI y4aCTHMUKAM U
npu3epam YemnmuoHaTa mmpa rno
nporpaMmmMmpoBaHunto BbIfIo MHTepecHo paboTaTtb

Kak pelwuatb Hay4yHble 3aga4dun B 0bnactn pa3pabdboTku
nporpamMmmHoro obecnevyeHns Ha OCHOBe anropmMTMoB
OUCKPEeTHOU MaTteMaTuKum




HemnuoHaT Mmnpa no nporpamMmmMmunpoBaHuIo
cpeau ctyaeHTtoB (1)

OpraHnsyetca ACM (Association for
Computing Machinery), cnoHcupyeTcsi IBM

Hanbonee npecTtukHOe COpeBHOBAHME ONS
MOJ104bIX MPOrpaMmmMnUCTOB

[MpoBogutcsa ¢ 1979 ropa
YemnnoHat mupa — ¢ Ha4yana 90-x rogos




YemnuoHaT Mmpa nNo nporpamMmMmnpoBaHNIO
cpeau CTydeHToB (2)

* bonee 7000 komaHg 13 2000 yHuBepcuteToB 88
CTpaH Mupa

°* Mepanamu HarpaxaatoTtca 12 komaHa — 4 30M0ThlIX,
4 cepebpsiHbiX, 4 6POH30BbLIX Meaanu

* MHoroypoBHeBOE COpeBHOBaHME
* UetBepTbdumHansl — 260 B mupe

* [MonydpuHansl — 30 B Mmupe
* duHan (100 komaHA)
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YemnunoHaT Mupa no nporpaMmmMmpoBaHunIo

cpeau CTyaeHToB (3)

Kaxkabi atan anmntca 5 yacos

KomaHaa cocTouTt us Tpex
CTYAEHTOB

Haetca 10-12 3aaav

KomaHzae npeaoctaBaseTcs
OZIUH KOMMbloTep

Y10obbI pewaTtb 3a4a4u,
Heobxoanmo:

® 3HaTb aNrOPUTMbI U CTPYKTYpPbI
NaHHbIX

® BbicTpo 1 6e30WnbYHO KX
pPeann3oBbIBaTb

Tl

-
I. 2009 World Finals nestes sy KTH ICPC 2000
acm International Collegiate === avent el
i Programming Contest L I¥ sponsor da

Problem A
A Careful Approach

Input: approach.in

If you think participating in a programming contast 15 stressful, imagine being an air traffic controller. With
hmzn lives at stake, an air traffic confroller has to foous on tasks whils workmg under constantly chanzmz
conditions as well as dealing with unforeseen events,

Consider the task of scheduling the airplanes that are landimz at an anpert. Incommg zirplanes rapert their
posttions, directions, and speeds, and then the controller has to devise a landing schedule that brmzs 21l
airplanes safely to the ground. Genazlly, the more time there 15 between successive landings, the “safer” a
landing schadule iz This extra time gives pilots the oppertunity to react to changing weather and other smprizes.

Luckily, part of this scheduling task can be automated — this 15 where you come m. You will be grven scenaries
of airplane landings. Each anplane has a ime window dunng which it can safely land. You must compute an
order for landing all asrplanes that respects thess time windows. Furthermore, the aiiplane landings should be
stratehed out 2 much as possible so that the mintrum time zap between suecessive landings is as large as
possible. For example, if three auplanes land at 10:00am, 10:05am. and 10:15am, then the smallest zap 15 five
minutes, which oceurs between the first two auplanes. Not all zaps have to be the same, but the smallest gap
chonld be 25 large as possibla.

Input

The mput file contains several test cases consisting of descriptions of landnz scenarios. Each test case starts
with a line containing a single integer n (2 < n < 8), which is the number of airplanes in the seenario. This is
followed by # lines, aach containing two integars a;, &, which give the beginning and end of tha closed interval
[a;, B during which the i* plane can land safely. The mumbers a, and b, ate specified in minutes and satisfy
O=a=b=1440.

The input iz terminated with 2 line contaming the singles ntager zero.
Cutput
For sach test case m the input, print its case mumber (startmg with 1) followed by the minmum achievable time

zap betwean muccessive landings. Print the time split into minutes and ssconds, roundad to the closest second.
Follow the format of the sample output.

ple Input Qutput for the S

ple Input

Case 1: 7:30

Case 2: 20:00

™~




CekBeHUpoBaHWe, cbopka N aHaAU3
reHoma

Hawa uenb — pa3paboTka TexHoN0rmm cOopKkmn reHoma,
NPeBOCXOAALLEN MO KAaYeCcTBY MU NPOU3BOANUTENBHOCTU
MMNPOBOWN YPOBEHbL

® ANropuTMmbl

® MporpammHoe obecneyerHme

3agauym B ob61acTH reHoma
® CeKBeHMpoOBaHUe

¢ C60pKa WHavenayanbHble

®* AHann3 u cpaBHeHUe neapeTea

Onpepnenenune

AH arnvi u npeapacnonoXeHHOCTH K
CekBeHMpoBaHue C60p|<a ST N\ inavBuayarnbHas GonesHsMm
ARK reHoma P Y/ MeauumHa
rTeHomMmoB NHavBmayanbHas

\6

KOPPEKTUPOBKA MUTaHMS

/
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AKTYaAbHOCTb U CAOXXHOCTb 3aAa4M

OyeHb
oonblune
ob6bembl

AaHHbIX

HoBble TexXHomnoru L||e nb:
[CeKBeHMpO aHunA CnoxHas Cnoxocts Ownbkn BO
OAWH CTPYyKTypa z%no?):z BXOOHbIX
reHOM 3a reHoma [aHHbIX

HoBble TexHonorun reHoma

cbopku

1000%

B3aumogencrteue
Ouonoros 1
nporpaMmmMmcToB




4 N
Maes (1)

B Mupe WKPOKO NPUMEHAITCA «TMBKME» MeToa010rnmn
Pa3paboTKM NporpaMmmHOro obecneyeHus

Mpepnaraerca: Ans peweHusa 3aga4m cbopkn reHoma (m
APYrnxX Hay4HO-TEXHMYECKUX 33434 Ha OCHOBE a/ITOPUTMOB
ONCKPETHOM MAaTEMATMUKU) MCMNOJIb30BATb HOBYIO «TMOKYIO»
METO/10/10MMI0 — Ha OCHOBE ONbiTa Nob6ea Ha oAMMNMaaax no
NPOrpaMmMmMpPOBaAHUIO
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Noea (2)

[MonbiTaTbCs caenaTh NMPOLECC PELUEHNSA HayYHbIX
3aay TakuM e yBrnekaTenbHbIM, Kak NpoLecc
y4yacTus B COPEBHOBAHUSIX MO NPOrpaMMnpPOBaHMIO




KOMaHAbI AN OAUMIUAA MO
NPOrpaMmMnUPOBAHUIO

® [nAa y4yactna B oaMmnmagax no NnporpammmpoBaHUIO CO34at0TCA
KOMaHAbI N3 TpeX 4YeN0BEeK, YH4AaCTHUKM KOTOPbIX COBMECTHO
TPEeHnpytoTca no 5-6 net

® TpeHUPOBKU NPOXOAAT ABa pa3a Mo NATb YacoB
® Ha tpeHuposKe 0bbi4yHO aaeTca 10-11 3aaa4 AnA peweHuns

° Mpepnaraerca: BMeCTO 3TOro pelwaTb O4HY 33434y, Hanpumep,
cOOpKy reHoma




e
Kak Mbl pabotaem? (1)

T

OTBEeTCTBEHHbIN

4 )
l NCNOSTHUTEND U
4 ) \_KOHCYMbTaHT / j( T j( j(
bﬁi& % ﬁ «Mogsrosou wTypm» CoTpyAHMKM LieHTpa
S YyacoB \_«BrourxeHepusi» PAH
HemMnuroHbl Mupa
\_ 2009 roga /

~N~

4 )
O6cyxaeHme TenekoHdpepeHunsa — 1 pas B
«Moasrosou LTYpM» Heaenwo
ﬁ ﬁ @?&X 5 yacos Pe3yNbTaTtoB —) | gyyoe obcyxaeHne — 2 pasa
UeMnMOHb! 1-2 yaca B MecsiL

Poccumn 2010 roay/

4 )

«Moasrosou wTypm»

Y4acTHMKM nonycprHarnz S Yacos B «rmbkmx»

yemnmoHaTta mmpa 2010 MEeTOA0MNOrnsaxX

\_ rona J o6a3aTensbHO
L J npucyTcTBKe

~
3aKa34unka

\11 [1Ba pasa B Hegenwo




e

Kak Mbl pabotaem? (2)

14 yacoB B HeAE/0 — « MO3roBOM LWUTYPM» MO KOMaHAAM
n obcyKaeHue ero pesynbTaToB

26 yacoB B Heaento — MHAUMBMAYaNbHaA paboTa:
N3yyeHme ctaten, KHUr, y4ebHMKOB, MpOorpammHas
peannsaumna aIropnuTMmos, ...
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Pabota Ha HaYaAbHOM aTane

YyacTtue B npoekTe-copeBHOBaHUKN de novo Genome
Assembly Assessment Project (dnGASP, opraHn3oBaH

HauMoHabHbIM LLEHTPOM FreHOMHOIO aHaNM3a,
bapcenoHa, icnaHus)

NCKyCcCTBEHHbIN reHoM pa3mepom 1.8 I'6

MoXHO 6bin10 MCNONb30BaTb NtOObIE NPOrpamMmMHbIe
cpeacTtsa un nrowboe obopyaosaHme
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YyacTtme B dnGASP

Bbin BblbpaH NyTb pa3paboTKmM cOBCTBEHHbIX a/ITOPUTMOB

Mo3roBsble WTypmMbl NPOBOAU/INCL HE TONIbKO B BUAE
OYHbIX BCTPEY, HO U NO CKauny

® HoBorogHme KaHUKybl

® Ceccuma

® C60pbl NO NOAroTOBKE K YEeMMUOHATY MMpPa NO
NPOrpaMmmMmMpPoOBaHUIO

Yuncno yyacTByrOWMX KOMAHA COKPATUIOCh CHa4vyana ao
ABYyX, @ NOTOM — 0 OAHOWU




e

Pesynbtatel dNGASP (1)

3a ABa mecAaua (KoHew, aekabpsa 2010 roga — Ha4yano

despana 2011 ropa) yaanoco:

® Pa3paboTtatb anroputmbl ANn5 COOPKMU reHomMa

® PeannsoBaTtb Ux

® CobpaTb reHOMHYIO NOC/eA0BaTENbHOCTb U3
NpPeaocCtaB/eHHbIX OPraHN3aTopPaMun NPOEKTa AaHHbIX

Mo pe3ynbTaTtam OLeHKN COOPOK reHoMa 3aHAMNN He
nocriegHee MecTo
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Pesynbtathl dNGASP (2)

[lpyHANM yyacTne B UITOFOBOM CEMUHAPE B anperne
2011 ropa

* European Bioinformatics Institute, UK

* Wellcome Trust Sanger Insitute, UK

* Beijing Genomics Institute, China

HANY UTMO ctan ogHum n3 npumepHo 20
YHUBEPCUTETOB M UCCeaoBaTENbCKUX LLEHTPOB
Munpa, obriagarowmx TeXHonormemn coopkmn reHoma
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NAanbHenwasa pabdbota (1)

PaboTta no pa3paboTke metoaoB cOOPKM rEHOMHbIX
nocnegoBatesibHOCTer HObina NPoAo/IKEeHa OAHOM
KOMaHAON U3 YeTbIipex YenoBeK

3Ta KOMaHAa cTana «aapoM» UCMONHUTENEN NPOeKTa
B nanbHeKwem, B KOMaHay BOLIEN elle oANH YY4aCTHUK

Bce, KTO ceiyac paboTtaeT HaJ 3TUM NPOEKTOM, UMEoT
OMbIT Yy4aCTMA B YEMMMOHATE MUpPaA MO
NPOrpaMmmmnpPoBaHUIO
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NAanbHenwwaa paboTta (2)

BbirpaH rocyaapCcTBEHHbIN KOHTPAKT B pamKax PeaepanbHOM
LeneBon nporpammsbl «HayyHblie U Hay4yHO-Neaarornyeckme Kagpol
MHHOBAUMOHHOU Poccnmn Ha 2009-2013 roabi»

BbinrpaH rocyapCTBEHHbIN KOHTPAKT B paMmKax ®PeaepasibHOM
LeneBon nporpammbl «ccnenoBaHmAa v pa3paboTkm no
NPUOPUTETHLIM HaMPaBJIEHUAM Pa3BUTUA HAYYHO-
TexHonormyeckoro komnnaekca Poccmn Ha 2007—2013 rogbi»

MopaHa ctatbsa B *KypHan Genome Research

[lonyyeHO cBMAOETEeNbCTBO O perncrpaunm nporpammbl ana 3BM
«[MporpammHoe cpeacTBo ANA yaaneHma ownboK n3 Habopa YTeHUn
HYKN1e0TUAHOM NOC/NeA0BaTE/IbHOCTU »
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AanbHenwasa pabota (3)

® UtoHb — ceHTAbpPbL 2011 roaa: copeBHOBaHME
Assemblathon 2

® CbopKa reHOMOB TPEX }KMBbIX CYLLLEeCTB

® EanHCcTBEHHaa KomaHAaa 13 Poccuun, KoTopaa NnpuHMMaeT
yyacTtue

® 5 HoAbps — noaBeAeHME NPOMEXKYTOUYHbIX UTOMOB
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BbIBOAbDI

[MpeanoXKeH Noaxo K peLleHnto Hay4yHbIxX 3a4au,
OCHOBAHHbIX Ha A/IFOPUTMAX ANCKPETHOM MAaTEMATUKU

BbIACHWNOCb, 3a4€M HY}KHbl Y€MMMOHbI MMPA MO
NPOrpaMmmMmmnpPoOBaHUIO

3TOT NoAxoA ycnewHo NpUMeHeH nNpu pa3paboTke
aNroOpUTMOB MU NPOrpamMmmHoOro obecnevyeHma ana cOopku
reHoma

MoxKeT 6bITb N0/Ie3HbIM HEe TOJIbKO B YHUBEPCUTETAX, HO
M B KOMMaHUAX NpU pa3paboTKe sapa HAYKOEMKUX
NPOrpPamMMHbIX MPOAYKTOB
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Cnacubo 3a BHUMaHue!

Cnacmbo 3a BHMMmaHume!
fedor.tsarev@gmail.com
shalyto@mail.ifmo.ru
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