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3agaua Al. IPASHUK

Pasrnexname urciioBara mpaBa KaTo IbT. B HAKOM OT LETOYUCIEHUTE TOYKH IO TIBTSI MOXKE
Ja ¥Ma KbIU (B ¢JHA TOYKA MOXE J1a MMa MHOI'O KBIIH), BbB BCAKA OT KOUTO MOTaT J1a >KUBEIT
MHOTO Xopa. Taka ce e oOpa3yBas rpaj. XopaTa MOTaT Ja c€ MPUBIKBAT IO TO3U BT, HO TpsiOBa
Jla Tamar 3a Tosa. LleHaTta 3a 1a mpombTyBa €IMH YOBEK €IMHHIIA PAa3CTOSIHUE MO MbTs € 1 JeB.
Twi KaTo TOBa € JOCTa CKBIIO, XOpaTa He IIbTYBAT YECTO U Hajasned. ['paackara ympasa ce HyxKaae
HENPEKHCHATO OT MapH, HO 3a JIa He U3MIIeK A MPEKAJICHO HATJIO, PEIlnia 1a TH ChbOUpa KaTo MbTHH
TaKCH. 3aTOBa MEPUOIUYECKH OPTaHU3UPa TPAIACKU MTPA3HUIIN, B KOUTO YYACTHETO € 33 IbJDKUTEITHO.
Bceku npasHuk ce mpaBu B ONpeesieHa TOYKa C LEIOYUCICHU KoopauHatu. JKutenure Ha rpaja
caMu TpsIOBa J1a CU OCUTYPST MpeBo3a. ['paabT, 3a KOWMTO cTaBa Ayma, € €IuH AUHAMUYeH rpaa. B
HEro 4YeCcTO C€ pa3pylliaBaT KbIIM M XOpaTa HaIyCKaT I'paja WIM ITbK HOBH XOpa C€ 3aceyiBaT B
HOBOTIOCTPOCHHU KbIIM. 3aTOBA IMPEAM BCEKH MPa3HHWK yIpaBaTa BHUMATEIIHO TPsiOBa na m30epe
MSICTOTO, 3a JIa MOXE Ja CH OCUTYpU MPEABAPUTEIHO HaMmHclieHaTa cyMa. Hamuimere mporpama
FEST, kosaTo na mony4yaBa JaHHU 32 HAITyCHAIHUTE U 3aCENIUIINTE CE€ TPAKIAHU U, B 3aBUCHMOCT OT
TEKYIIOTO ChbCTOSTHUE, 1a MOXE /1a OTroBaps Ha Bbhpoca: “Kbae na ce opranusupa npasHuka Taka,
Ye MapuTe KOUTO 1Ie ce chOepaT Ja ca MaKCUMalTHO OJu3Ko 10 naaeHo yuciao S?7. e cuntame, ue
B HA4YaJIOTO TPAAbT € MPa3CH.

Bxoxa: [Iporpamara TpsiOBa ma dere JaHHU OT cTaHmapTHusS BXoj. Ha Bceeku pen mie mma
WM JTaHHM 3a 3aceliBaHe/W3CelIBaHe, WM BBIPOC 33 THPCEHOTO MSCTO. AKO JTaHHUTE ca 3a
3aceIBaHEe WM M3CeNBaHe, Torasa peasT uMa Buga 1 A B, kpaero A € KoopauHaTaTa Ha KbIllaTa,
OTKBJETO ce n3cenBaT —B 4yoBeka (ako B < 0) wmm ce 3acenBat B doBeka (ako B > 0). Axo penapT
ChIbpKa BBIPOC, TOraBa TOM MMa BHAa 2 S, KpJAeTo S e cymara, KOSATO ylpaBaTa MCKa ja
croOepe. [IpBOTO YKCIO BBB BXOJa BUHAry 1ie € 1. Makcumanuuar Opoii peaoBe Ha Bxozaa € 200
000, ot kouto He moBede oT 20 000 ca Benpocu. Koopaunature A me ca B uarepsaia [0,10 000
000], uncnata B — B untepsana [-1000,1000], a cymara S — B untepsana [0,10715].

H3xoxa: [Iporpamara TpsiOBa na W3BeAE pe3yiTaTa Ha CTAaHAAPTHUS M3XOJM, KAaTO 3a BCEKH
BBIIPOC U3Bene mo eauH pen. OTroBopbT ce chcTou OT nBe uncia E P, kpnero E  (wama na
HaJBHUINIaBa 1Mo a0comoTHa cTolHOCT 1078) e KoopaMHAaTaTa Ha MSCTOTO Ha Mpa3HUKa, a P e
a0COJTIOTHATA CTOMHOCT Ha pa3fiiKaTa MEXIy MCKaHUTE MCKaHaTa CymMa M Ta3u, KOSITO e MOCTHITH
B Kacara OT TakcuTe. AKO MMa MoBeYe OT €AWH BH3MOXKEH OTroBop Barmmara mporpama TpsiOBa na
HU3BeJe KOI [a € OT THIX.

ITPUMEP:

Bxon: HN3xona:

1 3 7 -4 1
1 11 5 3 4
2 123
2 36

Pemenue:

Hsixon KOHCTaHTH KOUTO MOJA3BaM B PEILICHUETO:

manx = 2727 — makcuMmaigHaTa aOCOJIOTHA CTOMHOCT Ha KOOpAMHATaTa KOATO MOXe Ja Obje
OTrOBOp HA HAKOM BBIIPOC (TOBA HE O3HAYABA, Y€ HEMIPEMEHHO UMa TaKbB TECT)

maxx = 2724 — MakCUMaJHUTE KOOPAMHATH HA KOUTO MOXKE Ja MMa KbIIU ( B TECTOBETE TOBA €
IT0-MAaJIKO)

mx = 2717 — Opos Ha JUCTaTa B ABPBOTO MM (TpsSOBa J1a € MO TOJIsIM OT MaKCUMAaJHUS Opoi
KBIIH)

3a BCeKW BBIIPOC HUE TPsAOBA J]a HAMEPUM ONTHMAJIHA TOYKAa OT 4YMCiIoBaTa mpaBa. Thi Kato Ha
BCSIKA TOYKA MOKEM JIa ChIIOCTaBUM IieHa (cOopa oT Opost Ha XopaTa BbB BCAKA KbIA YMHOXKEH 110
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Pa3CTOSIHUETO JI0 J1aJIeHaTa TOYKa 32 BCUUKHU KbIIM) MOKEM JIa OTTOBOPUM Ha BCEKH BBIIPOC MPOCTO
KaTo OOXOOUM IsjlaTa MpaBa MU HaMEpUM KOsl Touka € onTumanHara. Ho ako pasriename Taszu
(GYHKIUS TO 1€ BUIUM, Y€ TS € HEl[o MOJ00HO Ha mapaboia — T.e. B JBaTa CH Kpas (QyHKIUATA
npueMa ToJeMH CTOMHOCTH, KOMTO HaMmaisiBaT KbM cpenata Ha rpaduxarta. Heka mbpBo cu
0TroBOpuM Ha BbIIpoca “Kbne e Ta3u cpena Ha rpadukara”. Heka cera ce Hamupame B IPOM3BOJIHA
TOYKa X OT YHMCIIOBaTa MpaBa U HEKa CTOMHOCTTA Ha (YHKIUATA B Ta3u Todka e C. Jla ce onurame
Jla HAaMEepUM KakBa Il € CTOMHOCTTa Ha (pyHKmusATa B Touka X+1. Bcekn 4oBek, KOWTO KUBEe B
KblIa ¢ KOOpAWHATH <=X 111e TpsiOBa Aa 3amiatu 1 jeB moBeye, HO OT JApyra cTpaHa BCEKH, KOHTO
JKUBeE B KbIla ¢ KoopauHaTu >=X+1 me TpsOBa na 3ammatu 1 seB mo-manko. ClieqoBaTenHo
CTOMHOCTTa Ha QPyHKIUATA B ToUka X+1 e paBHa Ha C+ (6poss Ha xXopaTa XMBeewy npenu
unu Ha X) - (6post Ha xopaTa XxuBeeum canen X). M ToBa TBbpAEHHUE € BIPHO 3a
BCsika Touka. Heka ¢ Dx OenekuM M3MEHEHHETO Ha CTOMHOCTTA Ha (PYHKIMATA MEXAY TOYKU X U
X+1. JlecHo ce Buxk/a, ye Dx > Dy 3a X>y. AKO 32 MOMEHT CH ITIOMUCIIHNM 32 (PyHKIHATA DX KaTo
3a IPOU3BOJIHA TO JIECHO Y€ HAMEPUM KBJE € cpenata (MUHUMYyMa) Ha ¢pyHKusTa. Tam kbaero Dx
e paBHO Ha 0. 3a chKaJeHHE MOXKE Ja HsAMa TakaBa TOYKa (ThH KaTro pabOTHM C IICIOYUCICHH
CTOMHOCTH), WJIM ITBK MOXE J1a UMa MHOTO TaKMBa TOYKH. 3aTOBA €TO KbJE C€ HaMUpa cpejaTa Ha
¢yuknusaTa. Heka xpmmre ca copTupaHd. AKO ChIIECTBYBa Kbla K, TakaBa ue (6post Ha
xopaTra xuBeeumy B KB 1..K) = (6pos Ha xoparTa XMBEEIM B KEBIM
K+1. .N), To ToraBa (pyHKIMITa € MUHUMAJIHA B LI€IMs 3aTBOpPeH uHTepBai [K, K+1], kaTo ToBa
ca KOOpAMHATUTE Ha KbIIUTE. AKO ITbK HsIMa TakaBa Kbllla TO TOraBa ChIIECTBYBA Kblla K Takasa,
ye (6post Ha xopaTa xmBeeuy B Kuum 1..K) > (6post Ha xopaTa XMBeeuy B
xemy K+1..N) wu TakaBa KbIla, ue K ¢ MUHMMajHoO. Torasa MHUHHMYyMa Ha q)yHKuH;ITa € B Ta3u
Touka (KoopAauHaTata Ha Kbimara). Heka orcera HaTaTbk cpedara Ha (QYHKIUSATA Hapudame
MIDDLE KaTo TOBa ¢ HMJIM NIPOM3BOJIHA TOYKA OT TO3M HMHTEpPBAJl MJIM KbIa JIeKalla B TO3H
uHTepBai. TpsbBa na orOenexa, ye GyHKIHATA € IMHEWHA MKy BCEKU JIBE KbBIIH.

JIoTyk mpeacTaBux JABE PEIICHUS:
1) TpuBHaTHOTO — 3a BCSIKA TOYKA OT YUCJIOBATa MpaBa CMATaME CTOMHOCTTAa U CpaBHSBAME C
HCKaHaTa CTOMHOCT.
2) Cwmsrame mocaea0BaTeIHO 32 BCHUKHM TOYKHM KaTO 110 TO3W HAYMH CMSATAHETO Ha CTOMHOCTTA
Ha (QyHKIHATA 32 BCAKA CJIe/IBAIlla TOYKA € 32 KOHCTAHTHO BpEME.

Cera mie mpeacraBsd TPETOTO pPENIEHHE, KOETO M3I0J3Ba CHEIUalHA CTPYKTypa JaHHH, KOSITO
MO3BOJISIBA BCSIKO 3aCeNIBaHE/M3CEIBaHE Jla Ce M3BBPIIBA ChC CIOKHOCT O (log (mx) ) a Ha BCEKH
BBIIPOC J1a ObJIe OTTOBAPSHO ChC CIOKHOCT O (log (mx) *1log (manx) ).

NuaexcHo 1bpBO

B koHKpeTHUA ciydail TOBa MPEACTAaBIIsSIBA MBJIHO JABOMYHO JABPBO C OMNpeAeieHa BHCOYMHA - h.
BbpxoBere Ha TOBa ABOMYHO ABpBO ca 2 (h+1)—1. OCHOBHOTO B Ta3u AUHAMHUYHA CTPYKTypa €
TOBa, Y€ BCEKHM BPHX Ma3u HAKaKBa MHGOpMAIUs 3a ONMpeaesieH MHTEpBal, a jAerara My MassiT
chiata MHGOpMAIUs 3a 2 MOAWHTEPBANa, KOUTO HE CE 3aCThIIBAT M HAMNBIHO MOKPUBAT IIENUS
OammHCKH WHTepBai. [IpumepHo Oamara mMoxke na masu uHpopManus 3a uHTepBaiga (32 99) a
nenara 3a uatepBain (32 39), (33 99). Moxe u cinennure uHTepBaiu (32,66), (66,99). A moxe u
3a cienaute (32 55), (77,99) kakbBTO € caydasaT B Hamiata 3a7ava. Makap U Ha TPbHB MOTJIE T€ 1A
HE MOKpUBAT LEIUS HWHTEPBAJ TE€ MOXE Ja MOKPUBAT CaMO BAXKHUTE TOYKH OT HETO (B HAIIMs
Cily4yall KOOpJIMHATUTE, B KOUTO MMa KbIH). Y I00€H HAUYMH 3a MPEJCTABIHE HA Ta3u CTPYKTypa €
MacuB ¢ roseMuHa 2% (h+1). ToBa npeacTaBsHe MHOTO HArmo00siBa MPECTABIHETO HA JBOMYHA
nupamuaa B MmacuB. Kopena Ha 1ppBOTO cToM B KiieTka 1. [lenata My crost B kietku 2 u 3. Jlenara
Ha BpbX i crosAr B kieTku 2i u 2i+1. [lo3HaBame, ye JafeH BpbX € JUCTO aKO € MO-TOJISIM WJIN
paBeH Ha 2 h=mx.
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[Ipu pemaBane Ha 33/1a4M C TAKbB BHUJI HHAECKCHO ABPBO MHOTO YECTO € 33BJDKUTEIIHO MPEIN TOBA
Jla IPOYeTEM LIEIHs BXOJ U JIa IIOCTPOUM JIBPBOTO B3EMAWKH MPEIBU MHTEPBAIUTE, 32 KOUTO IIE
TpsiOBa 1a ma3suM HHpOpManus. AKO He MOXeXMe Ja HalpaBUM TOBa, TOraBa TpsiOBaiie naa
M3TOJI3BaMe JIpyra CTPYKTypa (O6araHcupaHO IBPBO), KOSATO € TBBPIE TekKKa (0COOEHO aKo TpsOBa
Jla OITbpoKa OTlepalliuTe KOUTO CEe MCKAT B HAIIaTa 3a/1a4a) 3a ChCTE3aHHE.

B 3amavara, BB BCEKM MOMEHT MMa CaMoO OfpesiesieH Opoid KbIM U TOYTH HUKOTa HE MPUCHCTBAT
BCUYKU. HO HUIIIO HE HU MpedH Ja curuTaMe, Y€ BUHArk MMaMe BCUYKHU KbIIH IMOCTPOEHU U KOTraTo
HAaWMCTHHA TW HAMa MPOCTO J1a TM cuuTaMe 3a nmycTH (T.e. ye chabpxar 0 xurenu). [lo HaTaTHK B
peurenueTo 1e u3noia3saM o3HayeHuero K[1] 3a koopauHarara Ha 1-tara Kblia.

Cera 1a nmocTpouM ABPBOTO 3a HalaTa 3aaada. Heka Bcako TuCTO ma3u uHpopMaIus 3a HHTepBalia
Ha €JIHa €IMHCTBEHA Kblla (T.€. 3aTBOPEH MHTEpBaI ¢ AbkuHa 0). Thil karo BuUHaru umame 2°h
JTUCTa, a OpOosIT Ha KBIIUTE MOXKE Ja HE € TOJKOBA TO MOXKEM Ja CIOXUM (PUKTUBHU Kb ¢ 110 0
JKUTENIM, KOUTO M300110 HEe BIUAAT Ha 3aaayaTa. KopeHbT Ha IBbpBOTO I Ma3u MHQOpMaIus 3a
unrepBaia K[0] . .K[2%h-1] . OcBeH KOOpJAMHATUTE HA KPaWHUTE KBbIIY B AbPBOTO CHU Ma3sl U
KOOpJMHATaTa Ha cpe/iHaTa Kbla min no TouHo K[ (0+2°h-1) /2]. CtpykTypara Ha euH Bb3ell

Ha IBPBOTO € CIIe/IHATA:
struct node { int 1,m,r; bigtype sum,w; }

3a sicHOTa B OOSICHEHHWATA I CYUTaM, Y€ ObPBOTO ce ma3u B macuB h[].Tekymus BpbX (Miau
BBPXa, 32 KOMTO CTaBa JiyMa B MOMEHTA) BUHAru oenexa ¢ where.

N 3a xopeHa e m3nbaHeHo h[1] .r=K[0], h[1l].1=K[2”h-1], h[1].m=K[2* (h-1)-
1].

Bcesiko ns1Bo ete MMa 3a JIB Kpail JeBHs Kpail Ha OaimaTa, a 3a JieceH cpeiara Ha Oamrara. Besko
JISICHO JIeT€ MMa 3a JeCeH Kpail JecHHs Kpail Ha Oamiara a 3a JsB Kpai KbIlara, KOSITO c€ HaMupa
HEMOCPEICTBEHO CIIe]] CpeHaTa Kbila Ha Oamiara. T.e. ako uHTepBaa Ha Oamara ca KOOpIUHATUTE
Ha KpIuTe (1, r) TO Ha JISBOTO JETE MHTEPBAIBT ca kKoopaunartute (1, (1l+r) /2) a Ha IACHOTO
— ((1+4r) /2+1, r). 3a Bcsako aucto umame h [where] . 1=h [where] .m=h [where] .r.

JloTyk 00sCHUX CTPYKTypHHTE 0cobeHocTH Ha qbpBoTO. Cera e pen Ha MH(OpMAIUATA, KOSTO Ce
a3 BbB BCEKU BPBX:

h[where] . sum e Opos Ha XKHUTEIUTE KUBECIIM B KBIIUTE HAMUPAIIYU CE B MHTEpBAJIa HAa BbpXa.
To3u Opoit € TMHAMHYEH — TOW Ce TPOMEHsI ChC BPEMETO, KOTAaTO CE 3aceBaT WM M3CeIBaT Xopa
(BbB (ukTuBHUTE KbIM h[where] .sum Bunarm mie ¢ 0. [lo Bpeme Ha wu3MbIHEHHUE HA
nporpamaTa BUHAru CJIEJHUTE PaBEHCTBA 1€ ca B CWia (3a Ja HE € MPOTUBOPEUYMBO IBPBOTO).
h[where] .sum=h[where*2] .sum+h[where*2+1l] .sum 3a Bciko where<mx (T.c 3a
BCEKH BPBX - HE JIUCT).

h[where] .w ¢ 1ieHaTa, KOSATO TPsAOBaA Ja 3aIjIaTAT )KUTEIUTE B MHTEpPBaja Ha BbpXa ako TpsOBa
na ce crbepar B Touka h [where] . 1. [lo BpeMe U3bJIHEHHE HA TIpOrpaMaTa CIEAHOTO PAaBEHCTBO
BUHAru TpsOBa /1a € M3IBJIHEHO 3a BCeKH JIUCT: h [where] .w=0 Thif KaTo HUKOU HE TpsiOBa 1a

IIbTYBA, a 38 BCEKJIN HE-JIUCT CIETHOTO:
h[where] .w = h[where*2] .w + (h[where*2+1] .1-h[where] .1) *
h[where*2+1l] .sum + h[where*2+1] .w

ToBa e Taka Thil kaTo h [where*2] .w ¢ 1eHaTa 3a XKUTEIUTE B UHTEpBaja Ha JIABOTO JAETE Ja
nponsTtyBar 10 h[where] .1, a h[where*2+1] .w 1eHara 3a Xopara OT IOACHOTO AETE A
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nponbTyBaT J0 h[where*2+1].1. Ho Te3u KOUTO KHUBEIT B JSICHOTO JIETE
h[where*2+1] .sum TpsOBa ga NpOMBTYBAaT U pa3CcTosHHETO OT h[where*2+1].1 1o
h[where] .1 wu eTo OTKBAE UIBA TPETOTO CHOUPAEMO.

Cera Heka OOsICHSI Kak J1a MPOMEHSIME CTPYKTypara MpHu BCSIKO 3aceiBaHe/n3cenBane. Llenta Hu e na
HaMEpHUM JIUCTa, KOUTO ChIBpXkKA KbLIAaTa, B KOATO CE€ 3aceyBaT xopaTa. MoKeM J1a HalpaBuM
peKypcrBHa (PYHKIMSI, KOATO MOJy4yaBa KaTo MapaMeThp HOMEpP Ha BPbX, KOOpAMHATA Ha KbIA U
CTOMHOCT, KOATO YKa3Ba C KOJIKO YOBEKa II€ CE€ IMPOMEHM HACEIEHUETO Ha JaJeHaTa KbIla.
QyHKIUATA NPELEHIBA B KOE OT JIBETE MY JIElla CE€ HaMUpa KblLIaTa KaTo CpaBHsIBA KOOPAWHATATA U
¢ h[where] .m u BiIM3a PEeKypCMBHO B CHOTBETHOTO JeTe. IIpu TOBa 3a BCEKH MOCETEH BPbBX
oOHOBsiBa cToifHOCTTa Ha h [where] . sum. Korato ce Bpbilame oT pekypcusta € JI00pe ChII0
Taka ga oOHOBUM crToHHOcTTa h[where] .w. MoxeM IOa s OOHOBHM KaTo H3IIOI3BaMe
ropernocodeHara ¢GopMyia, HO MOKeM U AUPEKTHO Ha MPECMETHEM KakBa IieHa OWxa JOTPUHECTH
HOBO/JIOIITMTE XOpa. 3a BCEKH MOCETEH BPbHX MpecMATaMe HOBUTE CTOMHOCTH Ha MH(OpMaIUsTa 3a
uHTEepBaa My. W Thi KaTo HIMa BPBX, KOMTO cMe OOXOIMIM a HE cMe O0Xonwiu Oama My TO
HOBOIIOJIY4E€HOTO IBPBO HE € IPOTUBOPEUYUBO.

Cera Beue MOKeM J1a OOHOBSIBaME TbPBOTO, HO J1a BUJIUM KaK TOBAa MOXeE J]a HU TIOMOTHE JIa PeIINM
3amadarta. B Hes ce McKa 3a ajieHa [IeHa Ja HaMepHM TakaBa KOOpJAuHaTa X Taka 4e CTOHHOCTTa Ha
GyHKIHATA € MAKCUMATIHO OJIU3Ka 0 1aJCHO YUCIIO.

MoxeM na B3eMeM HHTEpBaja —manx. .MIDDLE. 1 Heka B3eMeM T03uM MIDDLE, KOWTO i€ HU
HampaBu (PYHKIUATA B TO3W HMHTEPBAJI CTPOrO HamaisBamia. Thi KaTo € CTpOro HamalsBalia
GyHKIMST MOXKEM Jla IPUJIOKUM METOJIa Ha ABOMYHOTO THPCEHE 3a Ja HaMEpPHM TakaBa TOYKa X,
KOSATO € MaKCUMAJTHO HAJsCHO, HO CTOMHOCTTAa Ha GYHKIMSITA € >= OT ThpCceHaTa. Thil KaTo MOXKe
Jla HIMaMe CHBITaJIEHUE TO TPSAOBA J1a MPEeCMETHEM KaKBa € CTOMHOCTTA Ha (DYHKIUATA B TOUKa X—1
U OT Te3W ABeTe na m3bepeM mo moOporo. Cera octaBa BBIpOCa Ja HaMEpUM 3a JaneHO X
CTOMHOCTTA Ha (PYHKIMATA B Ta3U TOUKa 0e3 Aa 00X0KaaMe BCHUKH KbIIU. TOUYHO TYK € MSCTOTO U
Ha WHJEKCHOTO IBPBO.

Camo ye 3a menta me ca HA HykHU 2. Kato cTposxme NmpeaHoTo AbPBO HHE 3a BCEKH MHTEpBAI
CMsITaxMe€ KOJKO MapH IIe CTpyBa MPUIBUKBAHETO HAa BCUYKM XOpa OT MHTEpBaJia HA BbpXa 10
neBus My kpaidl. Ho TBi kaTo mpu Hac 3a JajeHa Touyka Ie TpsSOBa Ja ce NMPUIBMIKBAT XOpa U
OTJISIBO HA/ISICHO JTbM JaJicHa TOYKa, TO TpsiOBa Jla HAIPaBUM IBPBO B KOETO BCEKH BPHX IMa3M 3a
MHTEPBJIA CH KOJIKO Mapu Iie TpsSOBaT Ha BCUYKM XOpa >KMBEEUIM B HEro 3a Ja MpombTyBaT A0
JECHHS My Kpaid. 3a 1a He MuIeM HOBH (PYHKIMH 3a paboTa ¢ TOBa JBPBO MOXKEM Ja HalpaBUM
CUMETPUYHO AbpBO. T.e. 32 BCsAKa KbIlla P B CUMETPUYHOTO IBPBO ClIaraMe KbIlla C KOOPAUHATH
maxx-K[p]. 1 oOHOBsSBaMB U J1BeT€ IbpBETa CHOTBETHO 3a KLU C PazIu4yHU KoopAuHatu. U
croifHocTTa h [where] .w 3a 2-poTo NOJABPBO € BCE €IHO KaKBa € I[€HAaTa 3a BCHYKU XOpa
JKUBEEIIM B MHTEpBaJla My Jia ce chOepaT B IeCHUSI My Kpail Ha 0ObpHATHsI HHTEPBAI.

Cera 5a ce BBpHEM Ha THPCEHETO Ha CTOMHOCTTA Ha (PyHKIMATA B JaJicHa To4ka. Pa3ouBaM Tazum
npouez[ypa Ha IBC. B H’praTa qactT T’prSI II€HaTa 3a BCUYKHN xopa JKUBECIIN BJISIBO OT AaJCHATa
TOYKa (3a IIeJITa MOJI3BaM BTOPOTO MHAEKCHO ABPBO). BBB BTOpaTa 4acT ThpcCs IeHaTa 3a BCUYKH
XOpa ’KMBEEIH BASCHO OT Jja/ieHaTa TOYKa (3a 1IeJITa M0JA3BaM I'bPBOTO MHJEKCHO IbpBO). Thil KaTo
dbyHKIIMHATE 3a paboTa C JBETE AbpPBETa Ca €JHAKBH, pa3jIMYaBaT C€ CaMoO IO Todya Y€ TE€3W BBHB
BTOpOTO ,Z[’prO T HU3BUKBaAME€ C 06’praTI/I KOOpI[I/IHaTI/I, TO MOXEM da HEC MHUCIIUM Y€ HUMaMC 2
TBPBETA aMH J1a C€ ChCPEAOTOUYNM BBPXY (PYHKITMUTE 32 paboTa ChC ABPBOTO OMKCAHO TOpe.

3a 1a mpecMeTHa CTOMHOCTTA BCUYKH XOpa JKUBECIH BISCHO OT J1aJieHa TOYKa Jla ce chOepar B Hes
U3I0JI3BaM ClIeJIHATa PEKypCUBHA () YHKITUS
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find (where, left, right)

ToBa o3HauaBa, 4ye HCKaM Jla HaMeps KOJKO 4Ye CTpyBa 3a BCHYKH XOpa OT HWHTEpBaIa
[left, right] na ce chbepar B Touka left, KaTo 3HaM, Y€ HsAMA KbII[a B TO3H UHTEPBAJT KOSITO
HE CE€ ChIbPKA B UHTEPBAJIA HA where.

Axo left>h[where] .r win ek right<h[where] .1l , otroBopsT € 0 ThI KaTO B JaJC€HUA
WHTEpBaJ HE JKUBEAT XOpa.

Axo left<=h[where] .l u right>=h[where].r (untepBasa [left, right] nokpusa
Lelus WHTEPBAIL Ha BbpXa where) OTTOBOPBT €
h[where] .w+h[where] .sum* (h[where] .1-1left). h|[where].w ¢ 1cHara ga ce
crOepar BcHUKM Xopa oT uHTepBaia [left, right] (KOWTO BCBHITHOCT KMBEST B MHTEPBAIA HA
h[where] ) B Touka h[where] .1, HO Te h[where] .sum me TpsOBa aa IPONBTYBAT OIIE
(h[where] .1-1left) gokaro CTUTHAT IO MCKaHaTa TOYKA.

AKO € Bb3MOXKHO 3a (DYHKLHUATA J]a ChAbPKA KbIIa OT MHTEPBAINTE HA JABETE MYy Jela (HO He U J1a
MOKPHUBA IIEJIUTE — TO3W CiIy4ail Oeimie TOKy 1o pasrienaH), (right>=h[where*2+1].1 &
left<h[where*2+1] .1) OTroBOpPSHT €:

find (where*2, left, h[where*2+1].1-1) +
find (where*2+1, h[where*2+1] .1, right) +
(h[where*2+1] .1-1left) *h[where*2+1] .sum

find (where*2,1, h[where*2+1] .1-1) e neHara 3a XOpaTa >XUBECLIU B CECUYCHUETO Ha
WHTEPBAIUTE HA JIIBOTO MOANBPBO where*2 1 Ha JaJicHUs UHTEPBAI 1a CE NPUIBUXKAT O TOUYKA
nedr.

find (where*2+1, h[where*2+1] .1, right) e wnesara Ha Xopara B HHTEpPBaJa Ha
ISICHOTO JIETE 1A Ce MPUABUKAT TO JisiBaTa rpanula h [where*2+1] . 1 Ha uHTEpBajia Ha JACHOTO
JETe.

(h[where*2+1] .1-1left) *h[where*2+1] .sum — TOBa € ILieHAaTa 3a CBIUIUTE TE3U XOpa
h[where*2+1] . sum Tps6Ba aa ce npuasuxkar ot h[where*2+1] .1 10 left.

AKO TBK KbIIUTE B JaJCHHUS HHTEpPBaJ JeXKaT W3IJIO B MHTEpBaJia Ha JSCHOTO MOAIBPBO
(left>=h[where*2+1].1) wiM 0bK WU3IUIO B HHTEPBAJAa HA JSBOTO MOAIBPBO
(right<h[where*2+1].1) ToraBa Mora CHOKOHWHO J1a W3BHKaM (DYHKIUATA 32 CHOTBETHUS
noauarepsal - £ind (where*2+1,1,r) u find (where*2,1, r) CbOTBETHO.

Cbc m3BukBaHe Ha QyHKnuara £ind (1, X, maxx) 3a OPUTHHATHOTO IBPBO M HAa (YHKIUATA
find (1, maxx—-X, maxx) 3a BTOPOTO AHPBO MOKEM Jia HAMEPUM KaKBa IIeHa TpsOBa Ja MiaTsIT
BCHYKHU XOpa 3a€JIHO 32 J1a ce MPUABMXKAT 10 Touka X. To3u anroputsM mie padotu nopu u 3a X<0
WM bk X>maxx. Cinoxnoctra Ha QyHkiusaTta £ind () e O(log (mx) ). /loka3zaTencTBoTo Ha
TO3M (PaKT OCTAaBSIM 32 YUTATEIS.

N 3aemHO € JABOMYHOTO THPCEHE CIOXHOCTTa Ha OTrOBapsSHETO Ha BBIPOC CTaBa
0 (log (mx) *log (manx) ). OtOensa3BaM, Y€ IBOMYHOTO THPCEHE TPsAOBA Ja ce TMyCHE W 3a
JpyraTa MojIoBUHA OT Tpadukara. Pa3chkaeHusTa TaM ca aHaJIOTHYHHU.

5
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3agaua A2. KOJIA

Maructpana MuHaBa npe3 egHonocounus rpag X. [Ipu nocrurane Ha rpaja, T ce BIUBa B
rpajickaTta IbTHa MpeXa Ha €JHO OT KpBhCTOBHMINATa (HAPUYAHO HAYAIHO) M IMPOIbIDKaBa KbM
CJeBaIlUs Tpall OT APYro KPbCTOBUIIE (HApUUYAHO KpaitHO). ['pajckaTa mbTHA MpeXa ce€ ChbCTOU OT
N kpbcroBuma u M ynunu. Besika ynuna cBbp3Ba ABe pa3iMyHU KPBCTOBUIIA U € €AHOIOCOYHA,
T.€. Bb3MOXKHO € IIPEMUHAaBaHe Ha aBTOMOOWIJI caMo B eHaTa nocoka. OT Ha4YalIHOTO KPbCTOBUIILE
MOX€E Ja Ce€ CTUTHE N0 BCSKO JAPYro, Karo ce M3MOoN3Ba caMo Tpajckata mpexa. OT BCIKO
KPBCTOBMILE MOXE J]a C€ CTUTHE 10 KpallHOTO KPBCTOBMILE, MAaK M3MOJI3BAMKM caMO rpajckara
Mpexa. Bcuuku mbTHIA BOIAT 10 KPAHHOTO KPBCTOBHUIIIE, T.€. 10 KOUTO M YIUIH Ja C€ JIBUKHM,
paHO WM KBbCHO, IlI€ CTUTHEM 10 KpalHOTO KpbcToBuule. [loHexe ynuuuTe ca MHOrO TECHU €
3a0paHeHO U3MPEBapBAHETO, T.€. ABa ABTOMOOMIIA HAMMPAILM CE B HAYaJIOTO Ha yJIUIla HE MOTaT Ja
U3Js13aT OT yJaullaTa B 00paTeH pen.

[To marucTpanata ce opraHu3upa aBTOMOOUIHO cbcTe3anne ¢ K aBTomMoOmma u B €uH OT
KpPBroBeTe ChCTe3aTeNuTe TpsAOBa 1a mpeMuHar npe3 rpaga X. 3a 1a HampaBsT ChCTE3aHUETO B
rpajckara 4acT 10 MHTEPECHO, OPraHW3aTOPUTE PEIIMIN Ja TMOCTAaBiIT Ha YYaCTHUIUTE YCIIOBHE.
VYyacTHULIMTE BIN3AT B Ipajia €IUH 110 eIMH (HUKOM J]BaMa yJYaCTHHMKA HE BJIM3AT B Ipajia o €IHO U
CBII[0 BpeMe) Mpe3 HAYaJIHOTO KPbCTOBHIIE. TO3M KOWTO MMbPBH BJIe3€ B rpaja € ¢ Homep 1, Bropus
— ¢ HOMEp 2 U T.H. YCJIOBHETO €, YJaCTHUIUTE J1a U3JIs3aT OT Ipaja B 0OpaTeH pej T.€. IbpPBO Ja
m3nese cheresarensat ¢ Homep K, mocie cheresarens ¢ Homep K—1 u T.H., 10KaTO Hakpas m3iese
cbcTe3arens ¢ Homep 1.

OpraHu3aTtopuTe UCKaly J1a MPUBJIEKAT KOJKOTO MOXe I0BEYE ChCTE3ATENH, HO CE 0Ka3allo,
Yye ako MMa MHOT'O KOJIM, T€ HsIMa Jla MOTaT J1a M3IBIHAT YCIOBUETO. 3aTOBA UCKAT J1a 3HAST KaKbB €
MaKCUMAJIHHUAT Opoll y4acTHHUIM, KOUTO MOraT Jia y4yacTBaT, Taka Y€ Ja MOraT Ja C€ W3IbJIHU
ycnoBueto. [IoHexxe OTroBopbT MOXKe Jja ObJie MHOTO TOJISIM, TpsIOBa Ja ObJie HAMEPEH OCTATHKBT
My nipu aenenue ¢ 98765432 1. Hanmmere nporpama CARS, xosTO 112 periaBa Ta3u 3a/1a4a.

Bxoa: Ha mbppBus pe Ha cTaHAapTHUS BXOJ 1€ 0bae 3ananeHo yucioto N, (2<N<500000).
Bceeku ot cnenBamute N pena onucBa ynuuTe, KOUTO M3IIM3aT OT €IHO KpbcToBuule. [IspBOTO
yucio B (1+1) —Bust pen uie 6bae Oposit U; Ha ynuimTe, KOUTO H3IH3AT OT 1-TOTO KPHCTOBHIIIE.
Cnenar U; wuucna, BCIKO OT KOMTO € HOMEp Ha KpPBCTOBHILE TakoBa, Y€ MMa yJIuLa OT

KPBCTOBHUILETO ¢ HOMEp 1 110 ToBa KpbeToBHIe. OOmuAT Opoii Ha yIUIMTE HAMA Ja HaJBHIIABA 5
000 000.

M3xon: Ha enuHCTBeHMs pex Ha CTaHAAPTHHUS M3XOJA TpsOBa Ja ce W3BEAE THPCEHHAT
MakcuMajeH 0poii mo moayn 987654321.

INPUMEP:
Bxon H3xon Bxon H3xon
5 4 9 5
2 2 3 2 2 4
13 1 4
2 45 2 15
15 1 8
0 2 6 9
2 7 9
1 9
1 9
0
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Pemenue:

Cera mie nokaxa, 4e OTrOBOPHT Ha 3ajJayaTa € paBeH Ha Opos Ha MbTHUINATA OT HAYagHUS 0
KpaifHus BpbX. Heka cu mpumoMHuM Kak ce mpecMsita To3u Opoit:

CopTtupame TONOJIOTMYHO BBPXOBETE KAaTO HAYaJHUSA BPbX € MbPBHU B NosydeHaTta peauna. Cera
Heka BbBeZleM MacuBa A[] . A[1l] 1mie oka3sa KOJIKO Pa3JIMYHU ITBTSA UMA OT HAYaJIHUA BPbX A0
BpbX HOMep 1. Heka TonosornunoTo coptupane € B macuba T [ ]. MHunumanuzupame A[T[1] ]=1.
AnropuThbMa mouyBa OT 2 W BBbpBU 10 N mo macuBa T[] .3a Bceku ememeHt T[i] cwmsTa
A[T[i]]. A T0epaBHO Hacymara Ha BcM4kd T[Jj], 3a KOWUTO ChIECTBYBA peOpo j—>1i.

Cera 11e nmokaxka, 4e OTTOBOPBT Ha 3a/1ayata <= Oposi Ha BCUUKHU MbTUIIA. Heka npuemem, ue He €.
ToraBa ot mpuHuuMIa Ha J[upuxie me ciaeaBa, 4ye UMa JIBE KOJIM C €JHAKbB BT — & TOTaBA 3HAYMU
WIH Y€ T€ He Ca Ce U3MPEBAPHIIM U He ca B 00paTeH pejI UiTH Ue ca ce U3MPEBAPHIIN Ha HIKOS YIIHIIA,
KOETO € 3a0paHeHO0 => He € Bb3MOXKHO 2 KOJIM Jja UMaT €HAKBU MbTHILA => OTTOBOPHT Ha 3aJavyara
<= Oposi Ha BCUYKHU ITBTHILA.

Cera mie mokaka HauMH 3a NPUJIBHXKBaHE Ha TojikoBa koiu. Heka no nmanen Bpbx k1l ca ce
npuaBOKWIM IbpBUTEe A[k1l] KoiM B 0OpaTeH pel M ca MPOABDKAIM MAJIKO MO HAKOE JAPYro
pebpo u3nuzaimio ot k1. Heka ToBa peOpo € TakoBa ye BEAHBK MPOIBIDKIIN MO HEr0 KOJIUTE HE
Morar za ce BbpHar BbpxoBe k1,k2, ... ... k1. Heka ToBa e Taka 3a BbpxoBe k1,k2. ...kl
(camo ue no A[k2] ca ce npuaBwxkuiau ciaeasamure A[k2] komu, 1o k3 cinegsamure A[k3]
KOJIM U T.H.). TOBa € Bb3MOXKHO J1a CTaHE Thi KaTO KOJUTE MPOABIDKWIM Hampes oT k1 He mpeyar
Ha KojuTe mpucTturamy B k2. . .k1. 1 Heka oT Te3u BbpXOBE MMa peOpO KbM BPHX B U BCHUKH
KOJIM ca M30paiy J1a MpoAbDKaT 1o Hero. ToraBa Heka MBPBO BIS3aT B B U MPOIBIIKAT MO HIKOE
pebpo xonute oT k1, mocie ot k (1-1) u 1.H. Taka ce mosy4yu ye KOJUTE U3JA30Xa OT B B 00paTeH
pen a OposIT Ha KOJIUTE M3J1e37u OT B € paBeH Ha cymata oT A[kl]+. .+..+A[kl], HO IIBK Ta3u
cyma e paBHa Ha A [B]. CienoBareiaHo 3a BCeKU BpbX B morat A [B] KoJu Ja AOWIAT OT HAaYaJIHUS
¥ J1a IpEeMHHAT Tpe3 B B oOpareH pe.

OtroBopbT Ha 3amayata ce Hamupa B A[T[N]]. Ilpu u3BbpmiBaHe Ha BCUYKH CMETKH €
HE0O0XO0UMO J1a ce MpecMsITa [0 MOAYJ, ThH KaTo YUCIIaTa MOTraT Jla CTaHAT MHOTO T'OJIEMHU.

#include<stdio.h>

#include<vector>

using namespace std;

#define pb push_back

#define sz size()

#define in stdin;//fopen("c:\\tp\\tests\\cars.in","r")
FILE*fn;

#define mx 512

#define base 1000000000

#define 1b 9

#define type long long

struct L

{int ss[mx];

L(){for(int q1=0;q1<mx;ql++)ss[q1]=0;}

L(int a){for(int q1=mx-1,c1=a;q1>=0;q1--){ss[ql]=c1%base;cl/=base;} };

15

int dif(const L&a,const L&Db)
{int q1;
for(q1=0;q1<mx;ql++)if(a.ss[q1]!=b.ss[q1])break;
if(ql==mx)return 0;
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return a.ss[ql]-b.ss[ql];}
int operator<(const L&a,const L&b){int c1=dif(a,b);return c1<0;}
int operator>(const L&a,const L&b){int c1=dif(a,b);return c1>0;}
int operator==(const L&a,const L&b){int c1=dif(a,b);return c1==0;}
int operator!=(const L&a,const L&b){int c1=dif(a,b);return c1!=0;}
int operator<=(const L&a,const L&b){int c1=dif(a,b);return c1<=0;}
int operator>=(const L&a,const L&Db){int c1=dif(a,b);return c1>=0;}
L operator+(const L&a,const L&b)
{Lc;
for(int ql=mx-1,c1=0;q1>=0;q1--)
{cl+=a.ss[ql]+b.ss[ql];
c.ss[ql]=cl%base;
cl/=base;}
return c; }
L operator-(const L&a,const L&b)
{Lc;
if(b>a)return b-a;
for(int q1=mx-1,c1=0,c2=0;q1>=0;q1--)
{cl=a.ss[ql]-b.ss[q1]-c2;
c2=0;
if(c1<0){cl+=base;c2=1;}
c.ss[ql]=cl;}
return c; }
L operator*(const L&a,int b)
{Lc;
type c1=0;
for(int ql=mx-1;q1>=0;q1--)
{c1+=(type)a.ss[q1]*(type)b;
c.ss[ql]=(int)(c1%(type)base);
cl/=(type)base;}
return c; }
L operator/(const L&a,int b)
{Lc;
for(int q1=0,c1=0;q1<mx;q1++)
{cl+=a.ss[ql];
c.ss[ql]=cl/b;
cl=(c1%b)*base;}
return c; }
int operator%(const L&a,int b)
{type c1=0;
for(int q1=0;ql<mx;ql++)
{cl+=a.ss[ql];
cl=(c1%(type)b)*(type)base; }
return (int)(c1/(type)base);}
L operator*(const L&a,const L&b)
{Lc;
int q3;
type c1=0;
for(int q1=mx-1;q1>=0;q1--)for(int q2=mx-1;q2>=0;q2--)if(q1+q2-mx+1>=0)
{c1=(type)a.ss[q1]*(type)b.ss[q2];
for(q3=ql+q2-mx+1;q3>=0&&c1!=0;q3--)
{c1+=c.ss[q3];
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c.ss[q3]=c1%(type)base;
cl/=base;}}
return c; }
L operator(L a,L b)
{Ld=1,c;
while(a%2==0&&b%2==0)
{a=a/2;
b=b/2;
d=d*2;}
while(a>0)
{if(a%2==0)a=a/2;
else if(b%2==0)b=b/2;
else
{c=(a-b)/2;
if(a<b)b=c;else a=c;} }
return d*b;}
L read(FILE*fn)
{int ql,c1,c2,92,c3;
char d[mx*1b];
Lc;
fscanf(fn,"%s",d);
for(q1=0;d[q1];q1++);
cl=ql;
for(ql=c1-1,c2=0,c3=mx-1;q1>=0;q1-=1b,c2=0)
{for(q2=Ib-1;q2>=0;q2--)if(q1-q2>=0)c2=c2*10+d[q1-q2]-48;
c.ss[c3--]1=c2;}
return c;}
int write(L a)
{intql;
for(q1=0;ql<mx&&a.ss[ql]==0;q1++);
if(ql==mx)ql--;
printf("%d",a.ss[ql]);
for(ql++;ql<mx;ql++)printf("%0*d",1b,a.ss[q1]);
printf("\n");
return 0;}

vector < vector < int > > nei;
vector < vector < int > > back;
vector < LL > res;

int ¢c,m,ql,q2,cl,c2,c3;

vector < int > top;
vector < bool > v;

int dfs(int a)
{intql;
v[a]=1;
for(q1=0;ql<neila].sz;q1++)if(!v[nei[a][q1]])dfs(nei[a][q1]);
top.pb(a);
return 0;}

int main()
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{fn=in;
fscanf(fn,"%d",&c,&m);
nei.resize(c);
back=nei;
v.resize(c);
res.resize(c);
for(q1=0;ql<c;ql++)
{fscanf(fn,"%d",&c1);
for(q2=0;q2<cl;q2++)
{fscanf(fn,"%d",&c2);
c2--;
nei[ql].pb(c2);
back[c2].pb(ql);}
}
fclose(fn);
for(q1=0;q1<c;ql++)if(back[ql].sz==0)break;
dfs(ql);
res[top[c-1]]=1;
for(ql=c-2;q1>=0;q1--)
for(q2=0;q2<back([top[ql]].sz;q2++)
res[top[q1]]=res[top[q1]]+res[back[top[q1]][q2]];
write(res[top[0]]);
return 0;}

3agaua A3. U3PA3

Kupo u npusitenure My urpadar crpanHa urpa. Kogupar marematuuecku uspaz ¢ O u 1 B
cTporo ompeneineH ¢opmar. Beceku oT urpaunte mma mpaBo Ja MPOMEHM u3pa3a ¢ Makcumym K
3ameHu. lledenu TO3uW OT TsX, KOWTO ClieJ] KaTO CE€ MPECMETHE MPOMEHEHUs W3pa3 MOJy4yd, B
pe3ynTaT Ha MpecMATaHeTO Ha U3pas3a, MaKCUMaJIHO yuciio. M3pa3bT e fedunupan c nmpaBuiara:

<mspas>:=<umubppa><3HaK><umbpa><s3HaK>...<umubpa>

<mmoppa>:=0,1,2,3,4,5,6,7,8,9 <BHAK>:=+, —
3anucBanero Ha mudpuTe W 3HaUTe B W3paza ¢ 0 m 1 craBa Mo
(yneOeneHusT mpudT € 3a Ja TUYAT 0 SICHO HYJIUTE U SANHUIINTE) :

CJI€IHUs Ha4YuH

0 1 2 3 4 5 6 7 8 9 + -

111001111 111|101 |111|111 111 111|111 |000]| 000
101|001 |001|001}101|100|100|001 101|101 |010]| 000
1010011117112 111|111 111001 111|111 |111 111
101|001 100 |001}001|001|101 001|101 |001|010]| 000
111001111 111|001 |111|111 001|111 111|000/ 000

ITon mpomsna Ha u3pa3 ¢ K 3amenu ce pa3bupa muBepTupaHero (3amsiHa Ha 1 ¢ O u
obparHo) Ha K mudpu, Taka ye oOmmaT Opoil Ha eMHUIMTE B HOBUS M3pa3 Ja € paBeH Ha Opos Ha
€IMHULINTE B OPUTHHAIHUSA u3pa3. [Ipu npoMsHa Ha u3pa3, 3HaK MOXKe Jia ce TpaHc(hopMupa camo B
3HaK M 1Mdpa Moxe 1a ce TpaHchopMmupa camo B Hdpa, T.e. HE MOXe IHdpa Aa cTaHe 3HAK U
obpatHoTo. B n3pa3 yuactBa MuHumyM efHa mudpa u makcumym S0. [Tpumep 3a mpomsiHa Ha uU3pas
¢ 4 3amenu (c ynebeneH mpu@T ca IPOMEHUTE):

N3pa3bT npenu npoMsiHaTa

N3pa3bt ciien npomsHaTa

111000111
100000001
111111001 <=> 5-7

-2

111000001
101000001
111111001 <=> 8-1

7

10
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001000001 101000001
111000001 111000001

Hanumere nporpama EXPRES, kosfTo mo 3agaieH mbpBoHauasleH u3pa3d U uyucio K
IIPECMATa KOJIKO € MAKCUMAJIHOTO YHCJIO, HA KOETO MOXKE Ja C€ OLEHU IPOMEHEH H3pa3 ako ce
HanpassAT MakcuManHo K 3amenu.

Bxoxa: /lannure ca 3anucanu B 6 pena Ha cTaHaapTHUs BxonA. Ha mbpBus pen crosT aBe
yrcna: N - OposT Ha nudpure yyactBamy B u3paza U K - OposT Ha MakCHMallHO pa3pelieHUTe
3ameHd. Ha cneaBamure 5 pena e 3anucas u3pasbT.

M3xon: Ha nbpBus pen Ha craHAapTHUsS BXOJ Iporpamara TpsOBa Ja 3amuiie
MaKCHMaJIHaTa Bb3MOKHA CTOMHOCT Ha MPOMEHEHUS U3Pa3, HA OCTAHAIUTE 5 pella — IPOMECHEHHAT
u3pa3. AKO UMa HAKOJIKO pElLIeHMs] TporpaMara Ja U3Bee Koe Ja € OT TAX.

MINPUMEP

Bxon: HN3xon:

3 4 11
111000111000111 111000001000111
100000001000001 100000001010001
111111001111001 111111001111001
001000001000001 001000001010001
111000001000001 111000001000001
Pemienue:

3amauata ce peliaBa JUHAMUYHO.

1. ITpounTar ce BXOAHUTE AAHHU.

2. M3uncnsBaT ce pa3jiukaTa MeXay BCEKH JBE OT yuciara oT -9..9 kaTo ce cnara JONbJIHUTEIIHO U
-0.

3. Cp3naBa ce Tpumeper MacuB 1o max|[1..N,0..K,-K..K], kouro nonsiBame JMHAMUYHO: ITBPBO C€
JBIKUAM T10 TTudpuUTe, TOCIe 0 MPOMEHUTE 70 cera M Hakpas 1o OajaHca Ha 1-1uTe T.e. maimu
Jocera cMe II0JI3BaId IToBeYe 1-I11 WIIK ca HU OCTaHaIH B M3IHIIHU. Ha Besika cThIIKa MUHABaMe
npe3 BCUUKH yucia oT -9 1o 9 (karo ce crienuainnu ciaydau ca -0 u mbpBara nudpa B u3pasa, KosTo
HsIMa 3HAaK) U TpaHc(hopMUpaMe TeKYIIIOTO YUCIIO OT U3pasa J0 Hero ¢ paznuka d u pa3nuka B Opos
Ha 1-tinre r ToraBa max[currentNumber,currentDifference,currentBalance] =
max(max[currentNumber,currentDifference,currentBalance],max[currentNumber-
1,currentDifference - d,currentBalance - r])

4. Hakpas u3Bexaame makcumyma 1o i ot max[N,i,0]

{$H+)}
uses SysUltils;

Var
FIn,FOut : Text;

Const
BitMap : array[0..11] of string =
(‘111101101101111',//0
'001001001001001', // 1
'111001111100111%,//2
'"111001111001111',//3
'101101111001001", /7 4
'"111100111001111',// 5

11
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'111100111101111',//6
'111001001001001", /7
‘111101111101111',// 8
'111101111001111',//9
'000010111010000', // +
'000000111000000" // -

);

PLUS_INDEX : integer = 10;
MINUS_INDEX : integer = 11;

MAXN = 100;
MAXK = 50;

Var
numbers : array [1..MAXN] of integer;
signs : array [1..MAXN] of integer;
inputStrings : array [1..MAXN * 2] of string;
N.,K : integer;
max : array [1..MAXN,0. MAXK,-MAXK..MAXK] of integer;
solution : array [1..MAXN,0. MAXK,-MAXK..MAXK] of string;
diff : array[0..15,0..15] of integer;
ones : array[0..15] of integer;

Function GetDifference(index1,index?2 : integer) : integer;
Var
1,sum : integer;
s1,s2:string;
Begin
sl := BitMap[index1];
s2 := BitMap[index2];
sum :=0;
fori:=1 to length(s1) do
if s1[i] <> s2[i] then
inc(sum);
GetDifference := sum;
End;

Function GetSignBitMaplIndex(sign : integer) : integer;
Begin
if sign = 1 then GetSignBitMapIndex := PLUS_INDEX
else GetSignBitMapIndex := MINUS_INDEX;
End;

Function GetOnesCount(index:integer) : integer;
Var

1,sum : integer;

S: string;
Begin

s := BitMap[index];

sum :=0;

fori := 1 to length(s) do

12
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if s[i] = '1' then inc(sum);

GetOnesCount := sum;
End;

Procedure Init;
Var
i,j : integer;
Begin
fori:=0to 11 do
forj:=0to 11 do
diff[i,j] := GetDifference(i,j);

fori:=0to 11 do
ones|[i] := GetOnesCount(i);
End;

Procedure Solve(var result : integer; var solutionString : string);
Var

numlIndex,diffIndex,ballndex : integer;

sign,number : integer;

currentDiff,currentBalance : integer;

oldDiff,oldBalance : integer;

currentPath : string;

currentValue : integer;

Begin
for numIndex := 1 to N do begin
for diffIndex := 0 to K do begin
for ballndex :=-K to K do begin
max[numlIndex,diffIndex,ballndex] := -10000;
sign :=1;
while sign >= -1 do begin

if (sign = -1) and (numIndex = 1) then break;

for number := 0 to 9 do begin
currentDiff :=
diff[GetSignBitMapIndex(sign),GetSignBitMapIndex(signs[numIndex])] +
diff[number, numbers[numINdex]];

if currentDiff > K then continue;
oldDiff := diffIndex - currentDiff;

if (oldDiff > K) or
(oldDiff < 0) then
continue;

currentBalance :=
ones|[GetSignBitMapIndex(sign)] -
ones|[GetSignBitMapIndex(signs[numIndex])] +

13
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ones[number] -
ones[numbers[numIndex]];
oldBalance := ballndex - currentBalance;

if (oldBalance < -K) or
(oldBalance > K) then
continue;

currentValue := sign * number;

if numIndex > 1 then begin
currentPath := Chr( Ord('0") + number);
if sign = -1 then
currentPath := solution[numlIndex-1,0ldDiff,oldBalance] + '-' + currentPath
else
currentPath := solution[numlIndex-1,0ldDiff oldBalance] + '+' + currentPath;

currentValue := currentValue + max|[numlIndex - 1,oldDiff,oldBalance];
end
else begin
if (currentDiff <> diffIndex) or
(currentBalance <> ballndex) then continue;

currentPath := Chr( Ord('0") + number);
end;

if currentValue > max[numIndex,diffIndex,ballndex] then
begin
max[numlIndex,diffIndex,ballndex] := currentValue;
solution[numIndex,diffIndex,ballndex] := currentPath;
end;
end;
sign := sign - 2;
end;
end;
end;
end;

result :=-1000;
for diffIndex := 0 to K do begin
if result < max[N,diffIndex,0] then begin
result := max|[N,diffIndex,0];
solutionString := solution[N,diffIndex,0];
end;
end;
End;

Procedure ReadlInput;

Var
linelndex,i,j,stringIndex,sign : integer;
line : string;

14
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Begin
assign(FIn,'Expression.inp');
reset(FIn);
readln(FIn,N,K);

for linelndex := 1 to 5 do begin
ReadIn(FIn,line);
stringIndex := 0;
fori:=1to (N*2-1)* 3 do begin
if i mod 3 = 1 then inc(stringIndex);
inputStrings[stringIndex] := inputStrings[stringIndex] + line[i];
end;
end;

stringIndex := 1;
fori:=1to N do begin
sign = 1;

ifi>1 then begin
if inputStrings[stringIndex] = BitMap[MINUS_INDEX] then // - sign
sign :=-1;
inc(stringIndex);
end;

forj:=0to9do
if BitMap(j] = inputStrings[stringIndex] then begin
numbers[i] :=j;
signs[i] := sign;
break;
end;

inc(stringIndex);
end;

close(FIn);
End;

Function GetCharBitMaplIndex(c:char) : integer;
begin
if cin ['0"..'9'] then
GetCharBitMapIndex := ord(C) - ord('0")
else if ¢ = '+' then
GetCharBitMaplIndex := PLUS_INDEX
else
GetCharBitMapIndex := MINUS_INDEX;
end;

Procedure WriteSolution(result : integer; solution : string);
Var

line,i,j : integer;

S : string;
begin

15
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assign(FOut,'expression.out');
rewrite(FOut);
writeln(FOut,result);
for line := 0 to 4 do begin
fori:=1 to length(solution) do begin
s := BitMap[ GetCharBitMapIndex(solution[i])];
forj:=1to3do
write(FOut,s[ line * 3 +j]);
end;
writeln(FOut);
end;
close(FOut);
End;

var
r : integer;
S : string;

Begin
ReadInput;
init;
solve(r,s);
WriteSolution(r,s);
End.

TEMA 3ATPYIIA B
3agaya B1. BJIMN3KU AYMHU

Kpaitnara a30yka A ce CbCTOM OT TIJIaBHUTE JIATUHCKU OyKBH, apabckure mudpu u
IO[YEPTABAIIIO0 THPE. 3a BCEKH 3HAK & oT A mMame 3a1ajieHo 1suto yncio V(a) — BHIUMOCT Ha
snaka, 0 < V(&) < 100. Bugumocrra V(&) Ha 3Haka & € 4KCIOBa OLEHKA 3a TOBA, KOIKO €
BEPOSTHO YOBEK Jla MPOIyCHE TO3U 3HaK Ipu yereHe. Hampumep, OykBara 'W' € MHOTO HO-BHAUM
3HAK OT moadepraBamioTo THpe ('__'). 3a Bceku 1Ba 3HaKa @ u b or A e 3aJaJCHO IS0 YUCIIO0
D(a, b) - Pa3IMYHOCT Ha JBaTa 3HaKa, 0<D(a,b) <100,
D(a,b)=D(b,a) uD(a, a)=0. Paznuunoctra D (a, b) e Tonkosa mo-majika, KOJIKOTO €
M0-BEPOSTHO 3HAKBT & Ja Obae cObpkaH chc 3HaKa b mpu uerene. Hampumep, pazimdHOCTTa
Mexay Oykeara 'O' u mudpara '0' e manko uucno. Jla pasrinemame Huza Ol=ajaj...ap Hag A
Jedunupame crneanute "mpeTerieHn” onepanuu Bbpxy Hu3a O

insert - BMbKkBaHe Ha 3HAK Ha MPOU3BOJHA MO3UIMS B HU3a O Ta3u omnepaius ¥Ma Terjio
V(a), xbaero @ e BMbKHATHUSAT 3HaK.

update - 3amsHa Ha eauH 3HaK OT HHU3a O ¢ APYyr. AKO 3HAaKBT & € 3aMEHCH ChC 3HaKa b,
TEerIoTO Ha onepanusita e D (a, b) .

delete - msrpuBane Ha 3Hak. Texxectra Ha omeparusara ¢ V (&), KpAeTo @ € U3TPUTHUSIT
3HAK.

PascTosiHue Mex Ty HU30BeTe O=a1 az...8n U J=b;1D;...D, HapuuaMe MUHUMAHATA CyMa
OT TerJIa Ha Peaulia OT ONEPAIMH, Ype3 KOMTO OT O MOXKE JIa CE MOIyUH |3 Hanwumere nporpama
LDIST, kosto npu 3amaaenu V(&) u D(a, b) na Hamupa pa3cTOSHHETO MEKIY JABa HU3a Ol U

B.
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Bxon: Ha mepBust pen Ha cTaHmapTHUS BXOJ € 3amajacH OposaT P Ha OykBHTE, 3a KOUTO
V(a) #100. Ha Bceku ot caenpanture P pena e 3amaneHa mo eana apoiika: @ V(a), pasuenenu
¢ untepBain. Crnensa onucanuero Ha D (&, b) . Ha otnenen pen e 3aganeH 6post Q Ha JIBOMKHUTE
3HaIM, 9uaTo pasnuunoct He ¢ 100. Ha Bcekn ot cnempamute Q (Q<100) pena uma mo exHa
tpoiika @ b D (a, b), pa3nencuu ¢ no eaun nuatepsan. CieasaT aBa peaa ¢ HU30BeTe OL U B
ToceHUST pesl Ha CTAHIAPTHUS BXOJI € MpaseH, T.e. cief [3 uma 3nak 3a HOB pen. JIbKUHUTE HA
O u B caMmexnay 1 u 1023 3Haka.

Usxon: Pascrosinuero Mesxty O 1 3 1a ce u3Besie Ha cTan apTHUS U3XO/I.

IMPUMEP:
Bxon: H3xon:
1 360

50

3

O 0 50
1 T 50

A 4 10
BIOGRAPHY
B10_GR4PHIE

Pemenue:

ToBa e monuuKamys Ha 3a/1a4aTa 32 HAMUPAaHEe Ha MUHIUMAITHO Pa3CTOsSHUE MPU peAaKTUPaHEe Ha
Hu3oBe (minimum edit distance). PemenneTo u Tyk cTaBa ¢ AUHAMUYHO ONTHMHUPAHE.
Opurnnannara 3a1a4a (6e3 TexxecTH Ha onepauuute insert, update, delete) ce pemasa ¢ momormira
Ha AByMepHa (m+1)X(n+1) Tabnauyka ¢, B KOSATO t;; € pa3CTOSHUETO MEXIy NIPePUKCUTE dyd, ...d,
u bb,...b, :

tyy =0

o=t o +1=i

to; =ty t1=

ty=min{r,, +1, £, +1, ¢, +&a_,b;, )}
KBIETO
0, x#y
o(x,y) ={
I, x=y

Pemrenuero Ha ms1aTa 3amada € t,,,

t i=0 [i=1 [i=2 li=n
i=0
i=1
i=2
« tij
i=m peLleHvne

[Tpu BapuaHTa ¢ TeXKECTU PpeKypeHTHaTa Bpb3Ka U3IJIeK 1 TaKa:
17
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ty, =0
Lo=1 19 +V(ai_1)
toy; =ty V(b))
+V(a,,), t

t; =min{s +Vi(b;), 4+ D(a b))

i-1,j i,j-1

#include <stdio.h>
#include <string.h>

#define MAX_N 1024

char v[256]; // Values are between 0 and 100

char d[256][256]; // Values are between 0 and 100

char alpha[ MAX_N]; // No need for "unsigned char" - acceptable chars have ascii codes less than
128

char betal MAX_N];

int fMAX_N][MAX_NJ;

int min3(int X, int y, int z) {
return (X <y)
7((x<z)?x:2)
(y<2)?y:2);
}

void main() {

/[ Input: visibility
memset(v, 100, sizeof(v));
int p;
scanf("%d", &p);
for (inti=0;1< p; i++) {
unsigned char s[1];
int X;
scanf("%s%d", s, &X);
int ch = s[0];
v[ch] =x;

}

/[ Input: difference
memset(d, 100, sizeof(d));
for (int i = 0; i1 < (sizeof(d) / sizeof(d[0])); i++) {
dli]fi] = 0;
)
nt q;
scanf("%d", &q);
for (inti=0;1<q;i++) {
unsigned char s1[1];
unsigned char s2[1];
int X;
scanf("%s%s%d", s1, s2, &x);
int chl =s1[0];
18
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int ch2 = s2[0];
d[chl1][ch2] = d[ch2][chl] = x;
}

/[ Input: alpha and beta
scanf("%s%s", alpha, beta);
int nAlpha = strlen(alpha);
int nBeta = strlen(beta);

// Calculate distance
t[0][0] = O;
for (int i = 1; i <= nAlpha; i++) {
t[i][O] = t[i - 1][O] + v[alpha[i - 1]];
}
for (int j = 1; j <= nBeta; j++) {
t[0][j1 = t[O][j - 1] + v[betalj - 1]];
}
for (inti = 1; i <= nAlpha; i++) {
for (int j = 1; j <= nBeta; j++) {
int a = alpha[i - 1];
int b = beta[j - 1];
t[i][j] = min3(
tli- 1][j - 1] + d[a][b], // update
tli][j - 1] + v[b], // insert
tli- 11[5] + v[a] // delete
)
}
}

/I Output
printf("%d\n", t{nAlpha][nBeta]);

}

3agaua B2. Y1984

I'ogunara e 0x1984 (umm 6532 mo crapoTo AeceTH4HO JieToopoeHe). Ha cBera ca ocrananmm
CaMo TpH, TIOCTOSIHHO BOIOBAIIA TIOMEXAY CH IbPKABH, U, KATO CIY>)KUTEN HA TAWHUTE CITY)KOHW Ha
EBpa3usd, T uMai 3agavyaTta Ja NINMAOHUPAII TAMHUTE areHTH Ha OCTAaHAJIWTE JIBE. 3HAE ce, Ye Ha
TEpUTOpUATAa Ha cTpaHaTa uma N uykau TaliHu aredra, ¢ KogoBu uMeHa Arenr O ... Arent N—1,
HO HE C€ 3Hae KOW 3a KOS OT BPAXKECKUTE IbpKaBU pabOTH. 3a mMacThe pas3mojaraiil ChC 3alrcy Ha
TeneOHHU Pa3rOBOPH MEXAY HIKOM OT TsaX. OT BCEKHM 3amuicaH pa3roBOp CTaBa SICHO Jaju
TOBOPEIIUTE ca MpHUATENU (OT elHA U ChIa JbprKaBa) win BparoBe. OT Bac ce MCKa Ja HAIMUIIETE
nporpama Y1984, ¢ momornra Ha KOATO Ja MOXKETE J1a OTroBapsite Ha Bbipoca: ,,[Ipusitenu nim
BparoBe ca areHture X u Y’. Bb3MOXHHTE OTroBOpuM ca ,JIpUITENd’, ,,BparoBe” WIH
,,HEZI0OCTaThuYHO HHpOpMAIIHS .

Bxon: Ha mepBuTE N1Ba pena oT cTaHmapTHUS Bxon ca nazeHu yuciara N u M — OposT Ha
TalHUTE areHTH W OposT Ha 3aliCaHWTE TEeIe(POHHW pa3roBOpH, CHOTBETHO. Ha Bceku oT
cnenamute M pena nma no eqHa Tpoiika uncia A, B, R, pa3aenenu ¢ mo eauH HHTEpBAII, KbIeTO A
u B ca HOMepa Ha areHtH, a R e Bpb3kara mexay Tax. R=0 3a ,,mpusitenn”’, u R=1 3a ,,Bparose”.

Crnensar Bwrpocute. Ha otnenen pex e nagen o6post um Q. Ha Bceku ot cnenpamute Q pega nma
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1o €IWH ,,BBIIPOC”, KOUTO ce chcToM OT HoMmepara X m Y Ha areHTHTe, 3a KOWTO € 3aJaJICH
B’prOC’bT. BXOI[HI/ITG JaHHU Cca KOpeKTHI/I n HerOTI/IBOpe‘II/IBI/I.

M3xoa: 3a Bceku BBIIPOC OT BXOJA HA OTACJICH peJl Ha CTaHIapTHUS U3XO0J MporpaMara
TpsiOBa 1a ce u3Bee oTroBopa kato uncio: 0, ako X u Y ca mpusitenu, 1 — ako ca Bparose, 2 — ako
I/IHq)OpMaI_II/I}ITa HC € JOCTaThb4HA 3a Ja C€ Jaac C€IAUH OT HpeI[HI/ITe JaBa OTFOBOpa.

INPUMEP:

Bxon: H3xon:
4 0

3

01 1

1 20

2 31

1

0 3

Pemienue:

ToBa perienue moyi3Ba eHa CTPYKTYypa OT JaHHU IpEACTaBsAIIa pa30uBaHe HA MHOXKECTBO, KOSITO
II03BOJISIBA JIECHO Ja CE M3BBPIIIBA OIIEpaIMATa 0OCANHEHNE Ha IBE TPYIH OT pa30MBaHETO —
Hapuuart s “disjoint sets” wiu “union find”.

Bcesika rpyma ce mpecTaBsi KaTo IbPBO OT €IEMEHTH (TTa3uM CH caMo Oaliara Ha BCEKU Bb3en), a
KOPEHBT MY Ce SBsIBA ,,0(pUIIHATTHUS TIPEACTABUTEN, UJTH ,,rOJIEMUs Opat”’, Wi ,,BOK/1a” Ha BCHUKH
nox Hero. KoraTo obenuHsiBaMe Tpymy, IPOCTO 3aKadaMe BOXK/Ia Ha eHAaTa 3a BOXKA Ha JApyrara —
Taka 4e J1a cragar Oalla v CHUH.

MoskeM 1a HaMepHUM BOXJa Ha IPOU3BOJICH €JIEMEHT KaTo TPhIHEM Harope 1o AbPBOTO A0 KOpEHa.
JIBa eneMeHTa ca B €JHa U ChIIAa Tpyma OT pa30UBAHETO TOYHO KOTATO MMAT €WH U CHIIl BOXK]I.

CMUCBIBT KOHTO BiIarame € ciegHus: pa30ruBaMe MHOXKXECTBOTO OT areHTH Ha IPYNH, B paMKUTE Ha
BCSAKAa OT KOMTO CM€ CUTYpHHU Y€ areHTUTE ca MpusATenu. ToBa MpeAcTaBsHE € y1auyHO, 3a110TO
IIPUATEICTBOTO (~) € pellalysl Ha €eKBUBAJIEHTHOCT:

® A3 CcBbM mpuATen ¢be cebde cu (a~a)

e 3a ABaMa NpUATEIW YyBCTBaTa ca B3auMHH (a~b => b~a)

e [Ipustenure Ha MOUTE MPUATENU Ca U MOU NIpusiTeNn (a~b & b~c => a~c)

TpsiOBa HU ¥ HAYWH J1a IPECTaBsIME 3HAHUETO CH Y€ JBE TPYIU MPUSITEIU ca BparoBe MOMEXIy CH.
Bpaxnara (*) ipu T034 ,,ABYHOJIFOCEH MOJIeN” (MMa caMO JBE UY>KIH IbpPKaBH) HE € HUILO APYTrO
OCBEH aHTOHHUM Ha MPUSITEIICTBOTO:

® AKO HE CH MU TpUsTeN, 3Ha4U CU MU Bpar, u oopatHo (a~b <=> ! (a*b))

Ot n30poeHuTe no-rope NPUHIMIIN, MOTaT 1a Ce U3BEJAaT UHTEPECHU CIIEICTBHSL:
o 3a J1BaMa BparoBe 4yBCTBaTa ca B3auMHH (a*b => b*a)
o Bparosere Ha MOMTE IPUATEIINTE Ca U MOM BparoBe (a~b & b*c => a*c)
o Bparosere Ha MouTe Bparose ca Mu npustenu (a*b & b*c => a~c)
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I[OKaSBaT CC JICCHO C AJOITYCKAHC Ha ITPOTHUBHOTO.

U Taka, oka3Ba ce JOCTaTBhYHO J1a CH [Ta3UM Hal-MHOIO 110 €IMH Bpar 3a rpymna npusreinn. Hama
CMUCBJI Ja ITa3UM I10 JIBa Bpara, 3aloTo IIe € SICHO Y€ Te ca NPUATENH TOMEKIY CU U BeIHara
MOYEM J1a TH 00ETMHHM.

3a KOHKpeTHaTa peaau3alus moji3BaMe JBa MacuBa:
friend[x] — bamara Ha x B IbpPBOTO (ropaTta) Ha MPUATEICTBOTO.

enemy [x] — IIle ro moa3BamMe caMoO ako X € BOXKJ — enemy [ X] COYM KbM BOXJa Ha
BpakecKaTa rpymna npusitesid. AKo He 3Hae€M Bpar 3a rpymnara Ha x, ToraBa enemy [x ] Ie
O0bae —1. Bunaru mie nmojrbpxaMe MacMBa TaKbB 4€ ako enemy [X] == y,TOH

eneny [y] == x.

[I1e mpuiarame mociea0BaTeIHO HH(GOPMAIHTA OT AaJCHUTE TeJIe(OHHH Pa3rOBOPH, T.€. IIe
npujaraMe onepalumTe: ,,HapaBu X U y OPUATENIN , U ,,HAPaBU X U y Bparose”. Jla o3HauuMm ¢

getLeader (x) (yHKIHATA KOSTO HHU BPBIA BOXK/IA HA X, a 3a BCAKA CTHIIKA HEKa:
1x = getlLeader (x);
ly getLeader (y) ;
ex = enemy[1x];
ey = enemy[ly];

Pazrnexxapame cinegHuTe ciyvau:
e _HampaBu X U Y npusTenu’
O aKko lx == ly, Te BeYe ca CH NPHUITEIH, HE IIPABUM HHIIIO.
O ako enemy[lx] == ly, HEIIO HE € HaApel — CTUTHAIM CME 0 IPOTUBOPEYIHE.
Toa He TpsiOBa 11a ce CirydBa CIOpe] YCIOBHETO Ha 3a/1avyaTa.
O WHaue, CIpHUATENsIBaME 1x U 1y, ONPEAEHIUKN €QHOTO OT TSIX 3a BOXKI U 3aKaYyalKu
JIPYroOTO 3a BOK/JIA (HEKa 3a OMPEACIICHOCT 3aKkauyuM 1y 3a 1x), U CJIeJ TOBa:
" akoex != -lwmey != -1, cnpusareisiBaMe €x U €y, a TO3U OT TiX,
KOWTO € HOB BOXJ, 'O ITPaBUM B3aUMEH Bpar ¢ 1x.
®  aKO TOYHO €[IHO OT €X U €y € Pa3JIu4HO OT — 1, IIpaBUM I'0 B3aMEH Bpar ¢

1x.
" akoex == —luey == -1, BCHYKO € OK, HE MPABUM HHUIIIO.
e _HampaBu X U Y Bparone”
O ako enemy[lx] == ly, Te Be€Ye ca CH Bparose, HE IPaBUM HHUIIIO.
O ako lx == ly, uMaMe IPOTHUBOpPEYHUE.
O HHaye, IpaBuUM 1x U 1y B3aMMHH BparoBse, KaTo Ipeau ToBa: ako ex != -1,
crapusTelsiBaMe 1o ¢ ly; M ako ey != -1, cupusrensBaMe 1o ¢ 1x.

U nakpas, oTroBapsiMe Ha BBIIPOCUTE 32 OTHOIIEHUATA IPOU3BOJIHU X U Y:
® ako getleader (x) == getleader (y), Te ca HpUATEIN.
® ako enemy[getLeader (x)] == getlLeader (y), Te ca Bparose.
® JHAYe — HE € ACHO.

#include <stdio.h>
#include <assert.h>
#include <memory.h>

#define MAX_N 1024
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int n;
int frifMAX_N];  // "friend" is a reserved word in C++
int enemy[MAX_N];

int getLeader(int X) {
int leader = x;
while (fri[leader] !=-1) {
leader = fri[leader];
}
if (x !=leader) {
fri[x] = leader; // "Path compression" optimization

}

return leader;

}

void main() {
scanf("%d", &n);
memset(fri, -1, sizeof(fri));
memset(enemy, -1, sizeof(enemy));
int m;
scanf("%d", &m);
for (inti=0;1<m;i++) {
int a, b, r;
scanf("%d%d%d", &a, &b, &r);
a = getLeader(a);
b = getLeader(b);
int ea = enemy/a];
int eb = enemy[b];
if r==0) {
// Must make them friends, unless they already are
assert(ea !=Db);
if (a!=b) {
/I ' The groups of a and b merge, and b becomes the leader
fri[a] = b;
if (ea!=-1){
if (eb==-1) {
// Since b is the new leader, he adopts the enemies of a
enemy[b] = ea;
enemy[ea] = b;

} else {
// If a and b both have enemies, those enemies become friends
fri[ea] = eb;
}
}
}
} else {

// Must make them enemies, unless they already are
assert(a !=b);
if (ea !=b) {

if (ea!=-1) {
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// The enemies of a become friends of b
fri[ea] = b;
}
if (eb !=-1) {
// The enemies of b become friends of a
frifeb] = a;
}
enemy[b] = a;
enemy[a] = b;
}
}
J
mt q;
scanf("%d", &q);
for (inti=0;1<q; i++) {
int X, y;
scanf("%d%d", &x, &y);
x = getLeader(x);
y = getLeader(y);
if (x==y) {
printf("O\n");
} else if (enemy[x] ==y) {
printf("1\n");
} else {
printf("2\n");
}
}

3agaua B3. [IPABHUK

Pasrnexxname yncnoBara npasa Kato IbT. B HAKOM OT LENOYMCIEHUTE TOUYKH IO BT MOXKE
Jla UMa KbIIM (B €JHa TOYKAa MOKE Ja MMa MHOTO KbIIH), BbB BCAKAa OT KOUTO MOTaT Ja KHUBEST
MHoro xopa. Taka ce e oOpa3yBain rpaa. XopaTa Morar Jia c€ IpUIBIXKBAT IO TO3U ITBT, HO TpsiOBa
Jla miamar 3a toBa. LleHara 3a 1a mponbTyBa €UH YOBEK €IUHMIIA PA3CTOSIHME IO IbTS € 1 JeB.
Tbi KaTo TOBa € JOCTa CKBIIO, XOpaTa HEe MbTYBAT YECTO U Hajaneu. ['paackara ynpasa ce HyXJae
HEMPEeKbCHATO OT MapH, HO 32 Jja He U3IJIeXK/1a IPEKAJIEHO HArJo, pelInia J1a T cbOupa KaTo MbTHU
TaKCH. 3aTOBa MEPUOJINYECKN OPTaHU3UPA I'PAJCKU NIPA3HULIM, B KOUTO YUYaCTUETO € 3abJIKUTEIHO.
Bceku npa3HuK ce IpaBu B OIpefesieHa TOYKa ¢ LEIOYUCIeHN KoopanHaTh. JKutenure Ha rpajaa
caMH TpsOBa Ja CH OCUTYpST npeBo3a. [Ipeau Bceku mpa3HUK ynpaBaTa BHUMATEIHO TpsiOBa ja
n3zbepe MsIACTOTO, 3a Jla MOXE Ja CH OCHI'YpH IpeIBapUTEIHO HaMucieHaTa cyma. Hamwmmere
nporpama FEST, kosito 1a Moke Aa oTroBaps Ha Bbhpoca: “Kbae ma ce opraHu3upa mpa3zHUKa
Taka, ye Mapure KOUTO IIe ce chOepar Ja ca MakCHUMaiHO Oiu3ko 10 maaeHo uducino S?7. Ille
cuuTaMme, 4e B Ha4aJIoTO TPajbT € MpPa3eH.

Bxona: Ilporpamarta TpsiOBa na dYere JaHHW OT CTaHAApPTHHS BXoj. Ha mepBust pem ca
3agaznenu ase uncna M N, kprero M e Opost Ha kbpimute, a N — 6posT Ha Benpocure. Bceku ot
cieapamute M pen me uma Buna A B, xpreto A e KoopAMHATaTa Ha KbIara, a B — Oposr Ha

Xoparta, KOUTO KUBCAT B HECA. CHGI[BaH_II/ITC N pcaa €a BBIIPOCH, KATO BCCKU BBIIPOC CbABPIKA IO

€/IHO YuCIIo S = cymara, KOsTO ylpaBara ucka fa croepe. MakcumamHusT Opoit peZjoBe Ha BXOJa €
200 000. Koopaunatute A me ca B uarepsaia [0,10 000 000], uncnata B — B untepsana [0,1000],
a cymara S — B unTepBaia [0,10M15].
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H3xox: [Iporpamara TpsiOBa 1a u3BeAe pe3yATaTUTE HA CTAHAAPTHUS M3XOM, KaTO 332 BCEKU
BBIIPOC U3Bene mo eauH pen. OTroBopbT ce chcTou OT nBe uncia E P, kpnero E  (wama na
HaJBHINaBa MO alcoioTHa cToWHOCT 1078) e KoopauHaTaTa Ha MSCTOTO Ha Mpa3HUKA, a P e

a0COJTIOTHATa CTOMHOCT Ha pa3fiiKaTa MEXIy MCKaHHTE MCKaHaTa CymMa W Ta3u, KOSTO e MOCTHITH
B Kacara OT TakcuTe. AKO MMa MoBeYe OT €AWH BH3MOXKEH OTroBop Barmmara mporpama TpsiOBa na
HU3BeJe KO [a € OT THIX.

INPUMEP

Bxon: HN3xona:

2 2 -4 1
37 3 4
11 5
123
36

Pemenue:

Hsikon KOHCTaHTHU KOUTO MOJI3BaM B PEIICHUETO:

manx = 2427 — MakcHUMaJHaTa aOCOJIOTHA CTOMHOCT Ha KOOpJWHATaTa KOSTO MOXKE Ja Oble
OTrOBOp Ha HAKOM BBIIPOC (TOBA HE O3HAYABa, Y€ HEMPEMEHHO UMa TaKbB TECT)

maxx = 2724 — MakCUMaJHUTE KOOPAMHATH HA KOUTO MOXKE Ja MMa KbIIU ( B TECTOBETE TOBA €
I10-MAaJIKO)

mx = 2717 — Opos Ha JUCTaTa B ABPBOTO MM (TpsOBa J1a € MO TOJIsIM OT MaKCUMAaJHUS Opoi
KBIIH)

3a Bcekd BBIPOC HUE TPsAOBa Ja HaMEpHUM ONTHMAalTHAa TOYKA OT YMCJIOBara mpaBa. T'hil KaTo Ha
BCSIKA TOYKA MOXKEM Jia ChIIOCTaBUM LieHa (cOopa oT Opos Ha XopaTa BbB BCAKa KbIla YMHOXKEH 110
Pa3CTOSHUETO 10 JaJ€HAaTa TOYKA 3a BCUYKH KbILIHA) MOKEM J1a OTTOBOPUM Ha BCEKU BBIIPOC IPOCTO
Karo OoOXOOUM IsjaTa mpaBa MU HaMEpUM KOsl Touka € ontumanHara. Ho ako pasriename Taszu
(GYHKIUS TO 1€ BUIUM, Y€ TS € HEI[o MOJ00HO Ha mapabona — T.e. B JBaTa CH Kpas (QyHKIUATA
npueMa TojJeMH CTOMHOCTH, KOMTO HaMmaisiBaT KbM cpenata Ha rpaduxarta. Heka mbpBo cu
0TroBOpuM Ha BbIIpoca “Kbe e Ta3u cpena Ha rpadukara”. Heka cera ce Hamupame B IPOM3BOJIHA
TOYKa X OT YHMCIIOBaTa MpaBa U HEKa CTOMHOCTTA HAa (YHKIUATA B Ta3u Todka e C. Jla ce onutame
Jla HAaMEpUM KakBa IIle € CTOWHOCTTa Ha (pyHKiusATa B Touka X+1. Bcekn 4oBek, KOWTO KUBee B
KbIlla C KOOpAWHATH <=X e TpsAOBa Ja 3ariatd 1 JIeB MoBeYe, HO OT Apyra CTpaHa BCEKU, KOHWTO
JKUBee B KbIlla ¢ KoopauHaTu >=X+1 me TpsOBa na 3ammata 1 seB mo-manko. ClieqoBaTenHo
CTOWHOCTTa Ha QyHKIHUATA B Touka X+1 e paBHa Ha C+ (Bpost Ha xXopaTa XMBeeuy Ipenu
unu Ha X) - (6post Ha xopaTa xuBeeum cauen X). U ToBa TBbpAEHUE € BIPHO 3a
BCsika Touka. Heka ¢ Dx OenekuM M3MEHEHHETO Ha CTOMHOCTTA Ha (PYHKIMATA MEXAY TOYKU X U
X+1. JlecHo ce Buxzaa, ue Dx > Dy 3a x>y. AKO 32 MOMEHT CH ITOMHUCIIUM 3a (PyHKIHsATa DX KaTto
3a IPOU3BOJIHA TO JIECHO Y€ HAMEPUM KBJE € cpenata (MUHUMyMa) Ha ¢pyHKusTa. Tam kbaero Dx
e paBHO Ha 0. 3a ChKaJeHHEe MOXKE Ja HsAMa TakaBa Touyka (ThH Karo pabOTUM C IETOYUCIICHU
CTOMHOCTH), WJIM ITBK MOXE J1a UMa MHOTO TaKMBa TOYKH. 3aTOBA €TO KbJE C€ HaMupa cpejaTa Ha
¢yuknusaTa. Heka xpmmre ca copTupaHu. AKO ChIIECTBYBa Kbla K, TakaBa ue (6post Ha
xopaTra xuBeeumy B KB 1..K) = (6pos Ha xopaTa XMBEelM B KEBIM
K+1. .N), To ToraBa ¢yHKIHATAa € MUHUMAJTHA B IIeJIHsI 3aTBOpeH nHTepBasl [K, K+1], kaTo TOBa
ca KOOpAMHATUTE Ha KbIIUTE. AKO ITbK HsIMa TakaBa Kblla TO TOraBa ChIIECTBYBA Kblla K Takasa,
ye (6post Ha xopaTa xmBeeuy B Kuum 1..K) > (6post Ha xopaTa XMBeeuy B
ke K+1..N) u TakaBa Kbila, 4ye K e muauManHo. ToraBa MuHUMyMa Ha QYHKIHSTA € B Ta3H
Touka (KOOpAMHATaTa Ha Kblara). Heka orcera HaraTbK cpegaTa Ha (QyHKIUSATa Hapudame
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MIDDLE KaTo TOBa € WJIM IIPOM3BOJHA TOYKAa OT TO3M HMHTEpBaAJ WIM KbIa JeXalla B TO3U
uHTepBasl. TpsaOBa ga orOenexa, ye GyHKIMATA € TMHEHHA MEX/TY BCEKH JIBE KbBIIH.

JoTyk npeacTaBux JABE PEILICHUS:
3) TpuBHaIHOTO — 3a BCSIKa TOYKA OT YMCIIOBATA MpaBa CMATAME CTOMHOCTTA U CPaBHSIBAME C
MCKaHaTa CTOMHOCT.
4) CwmsiTaMe MOCIeI0BATENHO 3a BCUYKHU TOYKH KaTO MO TO3M HAYMH CMATAHETO HAa CTOMHOCTTA
Ha (YHKIIMATA 3a BCSIKa CJIeJBaIlla TOUKa € 32 KOHCTAHTHO BpeMe.

Cera me mpeacraBsi TPETOTO PEIICHHE, KOETO M3IO0JI3Ba METOJa Ha JIBOMYHOTO THPCEHE 3a Ja
OTTOBOPHY Ha BCEKU BBIPOC, KOETO MpaBu clI0kKHOCTTA O ( (M+N) 1ogN).

NuTepnonauus

Cera mie mokaka ajqrOpUTHM 3a HAMHUpPaHE Ha TOYKa OT rpadukara B NaJCH JIMHEEH HWHTEpBAl
(TakbB MEXAY JIBE MOCJIEOBATEIHH KbIM) MPU YCIOBUE, Y€ 3HA€M CTOMHOCTUTE Ha (PyHKUHUATA B
J1BaTa Kpas Ha UHTepBaia. Heka ca nafgeHu cileHUTE CTOMHOCTH:

C,ansl,ans2,suml, sum2,a,b

a 1 b ca CbOTBETHO KOOPAMHATUTE HA JIEBATa U JsICHATA TPAHUIIA HA NHTEpBaJja.

C e CTOMHOCTTa, 3a KOSTO ThPCUM KOOpAMHATAaTa KbBJETO C€ IMOJlyyaBa MaKCHMaJHO OJHM3Ka
CTOMHOCT.

suml e Opost Ha )KUTEITUTE BIIABO OT a.

sum2 e Opos Ha KUTETUTE BISICHO OT b.

ansl e cToifHOCTTa Ha (PYHKLUATA B TOUKA a.

ans2 ¢ CTOWHOCTTa Ha (YHKIUSTA B TOUKA b.

Hexka x e ThceHara koopaAnHaTa.

CiieIHOTO PaBEHCTBO BaxkH 3a C.

C=ansl+ (x—a) * (suml-sum2) - TOBa € CTOMHOCTTA Ha (YHKIHATA B TOUKA X.
Ot Tyk cTurame Jo:
x= (C-ansl+a*suml-a*sum2) / (suml-sum2).

Tbii KaTo TOBa € LIETOUYHCIICHO JICTICHNE PEATHUAT OTroBOp 3a X € Mexkay X u X+1 u 3aToBa TpsaOBa
Jla IPOBEPUM KO€ OT JBETE € 10 OJIU3KO 10 ThpceHaTa CTOMHOCT.

JABOMYHOTO THPCEHe

3a 1a mpaBUM JBOMYHO THhpPCEHE IMBPBO HamHpame cpenara Ha ¢yHkuusra — MIDDLE. Heka B
ciyyass MIDDLE 3HauyM €[Ha OT KbBIIUTE, KBJIETO C€ IMOCTHra MUHUMyMa Ha (yHkiusaTa. [IspBo
MpaBUM JIBOUYHO THhPCEHE B MHTEpBaJla —maxx . .MIDDLE. Hamupame TakaBa kbiia K B TO3HM
UHTEPBAJI, 32 KOSITO CTOMHOCTTA Ha (QyHKIUATA B Kbllla K>= (TBpceHaTa CTOMHOCT) a B KbIla
K+1l< (TepcenaTra cTomHOCT) . Torasa Beue C MHTEPHOJALUA MOXKE J1a C€ HaMEpPU KbJIE
TOYHO MEXIY JBETe KBIIM Ce HamMHpa onTuMyma. /[BOMYHOTO ThpceHe TpsiOBa sa ce MycHE U B
Jpyrus nateppaj MIDDLE . . maxx.

TEMA 3ATPYIIA C

3agauya C1. MOP30B KO/l

B naneunatra m He 0co0€HO HU3BECTHA CTpaHa, Hapu4aHa OT XopaTa 3IpaBOCIOBHA
Momnapxus 3a [Iporpamuctu (Hakparko, 3MII) € mbIHO CbC 3UMHU KYpOPTH, ITO3BOJIABAILM HA BEUe
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NECHCUOHUPAJIUTE C€ IMPOrPaMHUCTU Ja ToXapyaT HaTpylaHUs Ipe3 TOJUHHUTE ylopuTta pabora
KanuTall, KaTo C€ HACIAAiT Ha CKU-CIOPTOBE, cayHa W macax. B 3MII Bcuuko ce ympasisBa OT
KOMITIOTPH, BKJIFOYMTEJIIHO M CHCTEMAaTa 3a HalpaBa Ha M3KyCcTBeH cHAr. Ilopamm mporpamna
rpeimika, obade, cucremara € ch3fana 255 MbTH TMOBEYE CHSIT OT HEOOXOJAMMOTO M B MOMEHTA
BXOJIOBETE Ha BCUYKHU CTpaJy ca 3aTpylaHH, a TeleoHHATa Bph3Ka U JocThha qo0 MHTepHET ca
NpeKbCHATU. ENMWH OT TpOrpaMHUCTUTE €1Ba YCIISUT Ja ce CBBbpKe ¢ VIHTepHeT mo caTenuT, 3a Ja
I/I3HpaTI/I CHUTHAJ 3a ITOMOIII, THHU KaTto 6aTepH;1Ta Ha JaIrrToIia MYy 6I/IJ'Ia IIOYTHU U3TOIICHA. MaH_II/IHI/ITG
3a TIOYMCTBAHE Ha CHAT IIENH Ja MPUCTUTHAT €/IBa CJIeN HIKOJIKO JHHU, & KOMYHUKAIUATA MEXKITY
MPOrPaMUCTUTE, HAMUPAIIM CE B PA3TIUYHU CIpajy Ouja cepruo3HO 3acTpalieHa.

Toii kato Bcuuku Te uManu GSM-tenedoHnu ¢ BrpajseHu (eHepyera, €uH OT TIX Ce CeTHJ,
ye Makap M Ja HAMaT o0XBaT, MOTar Jia U3MO0J3BaT TeleQOHUTE CH, 3a J1a CU Pa3MEHSAT ChOOIICHHUS.
[IpocTo m3noN3BaNy CBETIMHHUA CHUTHAIH M TT03a0paBeHus MOP30B KoJ. MOp30BHUAT KOJI € CHCTeMa
3a peoOpa3yBaHe Ha TEKCT B CUTHANI U 00paTHO, Upe3 M3IMOI3BaHe Ha JiBa MPOCTU CUMBOJIA: TUPE (-
) u Touka (.). KogbT HOCH UMeTO Ha ch3narens cu Camroen Mops. Upe3 AbJITH Wi KpaTKd CUTHAIU
(3BYKOBH WJIM CBETJIMHHHU) MOXXE Jla ce Tpeaane Kparko cbooOmenue. Hampumep, “SOS” upes
MOP30B KOJ C€ MpeAcTaBs kaTto “. .. ——— ...".

Lo Y
.= Touxka (.) L=
..... Banerasa(,) - .=
Tupe (-) - ..
—— ... BwnpocuresnHa (?) T
- HTepBalsl B TEeKCTa LT
————. Kpat Ha cboOueHMeTo e

QH|m|g|a|w|>
|
Z|IR|H|=|a|H|zm
|
ch;IUpofuo
|
NN X[=<
|
&OOO\]O:‘\Uwa
|

Tabnuua Ha MOP30BUTE KOJIOBE

3a cwpxkajeHue, 3a Ja craHem rpaxaaHuH Ha 3MII e HyXHO Ja MOJANMINeNl KJIeTBeHa
JIeKJIapanusi, 4e HUKOra rmoBeye HiMa Ja Muilen nporpamu. ETo 3amio Ha Bac ce maja 3ajgavara jga
Hanumete nporpama MORSE, npeo6pa3yBaiiia TEKCT B MOP30B KOJI.

Bxoa: OT cranmapTHUs BXOJ C€ MPOUYUTA TEKCTA, ChABPIKAII MAJKH U TOJEMU OYKBU OT
natuHCKaTa a30yka, mudpputre ot 0 1o 9, MHTEpBaNM, KaKTO M 3HAIMTE TOYKA, 3areras, TUPE U
BBIpOCUTENHA. TEKCThT € HE MO-IBIABI OT 255 3HaKa.

M3xo0a: 3a BCeku 3HAK OT TEKCTa, HA CTAHIAPTHUS M3XOJ TPsOBa Ja ce U3BEXKa MOP30BUS
My KOJI — TIOCIIEIOBATEITHOCTTA OT TUpeTa (—) U TOYKH (. ), KAaKTO € JajJieHa B TaOJuIlaTa mo-rope.
EnnakBute Manka u romsiMa OykBa ce KOOUpAaT C €IHAa W ChIla MOP30Ba TMOCIEIOBATEIIHOCT.
KomoBeTe Ha Bceku JBa ChCEAHU 3HAKaA TPsSOBa Aa ca pazaeneHu ¢ TouHo enuH uHTepBan (ASCII
kox 40). Bcexku nBe aymMum OT Tekcra TpsiOBa na ce pa3feisT C TOYHO €Ha MOp30Ba
MOCJIETIOBATETHOCT 3a MHTEPBAJI, a B Kpas Jla C€ M3BEJIe MOP30BaTa IMOCIECIOBATEIHOCT 3a Kpai Ha
choOIIeHueTo (BXK. TE3M JBa Koja B Tabmuiara).

IMPUMEP:

Bxon: HN3xona:

SOS - coordinates 20-06. - - - — _ _

Pemenne:

1. IIpounta ce B string BXOABT.

2. Bcuuku JBOWHU MHTEPBAJIM Ce€ MPeoOpazyBaT B €AMHUYHM U TOBA C€ TIOBTaps, JOKAaTO BbB
BXOJIHUS string HsIMa MOBEYE UHTEPBAIH.

3. CeriacHo Ta0iuiiara ce mpoyuTa BCEKH CHMBOJ M Ha €KpaHa ce U3BEXK/a ChbOTBETHATA
MOCIIE0BATETHOCT

4. Haxkpas ce u3Bexna ...-.-
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const NumCodes=41;

Symb:array [1..Numcodes] of char=
(IAY,IBI’VCI’VDV’IEV,IFI’VGY,IHI’III,IJV,IKI’VLY’VMI’VNV’
VOV,IPI,VQV,IR',ISI,VTI,VUV,IVI,VWI,VXV’IYI,VZI,
V1V’|2|’V3Y’|4|’Y5Y,I6I’V7V’|8|’V9V’IOI’V'I’V’I’V_V’I?V’V I);
Codes:array [1..Numcodes] of string[10]=

(.-

var s:string;

L)

L) rtra " L)

L I B ) '

e 9 Tee g g esTey g eees g ey 0
L) L) T L) L) L) L)
= = ey~ 9. . e g e T g eee g T g ey

L ) Al

change:boolean;

i:byte;

procedure Convert(c:char);
{ Converts symbol into morse code }

var i:byte;

begin

1:=0;
repeat
inc(i)

until (c=Symbl[i]) or (i>NumCodes);
if ix<=NumCodes then { If found... }
write(Codes[i]+'");

end;

begin

readln(s);
while pos(' ',s)>0 do

delete(s,pos(’ ',8),1);

for i:=1 to length(s) do

Convert(UpCase(s[i]));

writeln ('...-.-");

end.

{ Message end string }

3agaua C2. PEBYC

Kupo e yuenuk u 3a JoManIHo 1o MaTeMaTuKa BCEKH JIEH My JlaBaT Jia pelliy o eIuH pedyc.
[Tonexe Kupo e nmocra Mbp3enuB TOM ce UyAu Aalid HE MOXKE J1a CE€ HAIMMIIE Mporpama, KOosTo
pemiaBa pedycuTe BMeCTO Hero. Moxke Jii ja My ITOMOTHETe?

Pebyc ce cb3maBa 1o ciieJHUTE MpaBUIIa:

<pebyc>
<muspas>
<4YMCcJo>
<BykBa>

<omnepaumsi>

<uspas>=<uspas>
<4ucio><onepaumsi><ducio>
<bykBa><6bykBa>...<bykBa>
|Al |Bl |C| |Z|

, , “..

— v
t= '+,
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PaznuunuTe OykBU B pebyca ca ChIIOCTaBEHU Ha pa3ivyHU LUPU U Thil KaTo mudpure ca
JieceT B eUH pedyc MOXKe a UMa Hall-MHOT'O JleceT pa3nyHu OykBU. Bcesiko umcno ce cberou OT
none 1 u e noseve ot 100 OykBu. He Moske umcno aa 3amoyBa ¢ OykBa, KOSITO € ChIIOCTaBEHa Ha
nudpara 0. Becexkn u3pa3 cpappka moHe enHo u He moBeue oT 20 umcna. Pemenue Ha pebyca
Hapu4aMe TaKoBa CHIIOCTABSIHE Ha pa3iMyHU UU(PH Ha pa3nuuHuTe OyKBU B pedyca, 4ye Ja ce
MOJIyYH BSIPHO MaTeMaTH4ecko paBeHcTBO. Hanumere nmporpama REBUS, kosaTo no 3ananen pedyc
HamMpa €JHO pEelICHuE.

Bxona: Ha enuHCTBeHMs pel HA CTaHAAPTHHS BXOJ e ObJe 3aJaqeH KOpPEKTeH pedyc.
BxonHurte naHHu ca Taka oa0paHy, Y€ BUHATH a UMa ITIOHE €HO peIleHUE.

M3xon: Ha crangapTHus U3X0x mporpamara TpsioBa Jja u3Bele, 3a Besika OyKBa ydacTBalla B
pebyca, mo emuH pex oT Buaa <OykBa>=<umbppa>. Ako peOychT MMa MHOTO PEIICHUS,
nporpamara TpsioBa Ja u3BeJie Koe 1a € OT TAX.

ITPUMEP:

.

=~
w
M
e
=

Bxon:

|
o

TWO+TWO=FIVE—-ONE

2<}+—]C”)Z+—|hjm
= J w0 0w N

Penrenue:
3agavara ce pemana upe3 backtrack, kaTo ce U3Moa3BaT HAKOIKO ONTUMH3ALINM:

1. IlpounTar ce BXOAHUTE AaHHU.

2. PeOychT ce mpeoOpa3yBa KaTo BCUYKH YKCIIA OT ISICHO HA 3HAKA 332 PABEHCTBO CE MPEXBBPIIST OT
JSIBO ¢ 0OpaTeH 3HaK, T.€. peOyChT ce CBeXaa 10 <u3paz>=0

3. Aconnupanero Ha OykBa ¢ mudpa ce U3BHPINBA [0 BpeMe Ha CaMOTO MPeCMsITaHe Ha U3pa3a:
I'BPBO C€ 3aM04yBa OT HUGPUTE HA SAMHULINTE, MUHABA C€ TOCJIEeI0BATEeNIHO MPe3 YUCiaTa OT u3pasa
U aKo JajzieHa OykBa € acoluupana ¢ nudpa ce mpeMuHaBa Ha CIEIBAIIOTO YHCIIO, aKO HE € Ce
poOBaT BCUUKH Bb3MOKHU IIU(PHU 3a Hes U ce MPOoabiKaBa HaTaThK. Clie KaTo ce MpecMeTHE
udparta Ha eIMHUIMTE HA LENNs U3pa3 U OCTaThKa, ako 1udpara e paznuuna ot 0 To ToBa
03HauaBa ye pedyca € HEKOPEKTEH U Cce MpaBu BpblIaHe Ha3al, ako € 0 ce moBTaps chIlara
mnmponucaypa 3a I_II/I(l)pI/ITe Ha JCCCTUIUTC, CTOTUIUTEC U T.C. KaTO CC B3CMC MPCABUI U OCTAThKa OT
cymara Ha mpeaHuTe udpu.

4. Pe3ynTarhT ce U3BeXK/1a HA U3X0/a.

{$H+}
Uses SysUtils;
Type
TNumber = record
sign : integer;
digits : string;
End;
Var
FIn,FOut : Text;
numbers : array [1..64] of TNumber;
N : integer;
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canBeZero : array ['A'.."Z'] of boolean;
values : array ['A".."Z'] of integer;
used : array [0..9] of boolean;
maxLength : integer;
Procedure ReadInput;
Var
rebus : string;
sign : integer;
currentSign : integer;
i:integer;
Begin
assign(FIn,'rebus.inp'); reset(FIn);
readln(FIn,rebus);
close(FIn);
rebus :=rebus + '+';
sign :=1;
currentSign := 1;
N:=1;
numbers[1].sign := 1;
numbers[1].digits :=";
for i :=1 to length(rebus) do
begin
if rebus[i] in ['A'..'"Z'] then begin
numbers[N].digits := rebus[i] + numbers[N].digits;

end
else begin
if rebus[i] = '=' then begin
sign :=-1;
currentSign := -1;
end

L]

else if rebus[i] in ['-','+'] then begin
if rebus[i] = '-' then
currentSign :=-1 * sign

else
currentSign := sign;
end;
if rebus[i-1] <> '=' then begin
inc(N);

numbers[N].sign := currentSign;
numbers[N].digits :=";
end;
end;
end;
dec(N);
End;
Procedure Init;
Var
i:integer;
¢ : char;
Begin
fillchar(used,sizeof(used),0);
fillchar(canBeZero,sizeof(canBeZero),true);
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fori:=1toNdo
begin
canBeZero[ numbers[i].digits[ length(numbers[i].digits) ] | := false;
if length(numbers[i].digits) > maxLength then
maxLength := length(numbers[i].digits);
end;

forc:='A'"to'Z' do
begin
values[c] :=-1;
end;
End;

Function BackTrack(letterIndex,numberIndex,sum : integer) : boolean;
Var

num : TNumber;

¢ : char;

dig : integer;

result : boolean;

Begin
if letterIndex > maxLength then begin
BackTrack := sum = 0;
exit;
end;

if numberIndex > N then begin
if sum mod 10 = O then
BackTrack := BackTrack(letterIndex+1,1,sum div 10)
else
BackTrack := false;
exit;
end;

num := numbers[numberlndex];

if length(num.digits) < letterIndex then

begin
BackTrack := BackTrack(letterIndex,numberIndex + 1, sum);
exit;

end;

¢ := num.digits[letterIndex];
if values[c] <> -1 then begin

BackTrack := BackTrack(letterIndex,numberIndex + 1, sum + values[c] * num.sign);

exit;
end
else begin

for dig := 0 to 9 do begin

if not used[dig] then begin
if (dig = 0) and (not canBeZero[c]) then
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continue;

used[dig] := true;
values[c] := dig;
result := BackTrack(letterIndex,numberIndex + 1,sum + dig * num.sign);
if result then begin
BackTrack := true;
exit;
end;
used[dig] := false;
values[c] :=-1;
end;
end;
end;
BackTrack := false;
End;

Procedure WriteOutput;
Var

¢ : char;
Begin

assign(FOut,'rebus.out’);
rewrite(FOut);

forc:='A'to'Z' do
if values[c] <> -1 then
writeln(FOut,c,'=",values|[c]);
close(FOut);
End;

Begin
ReadlInput;
Init;

if BackTrack(1,1,0) then
WriteOutput
else
writeln('NOPE");
End.

3agaua C3. TEJIE®OH

Crapute mobunnu tenedonu, kouto Cnagkoaym4o BBpTHCMETKOB U MpHUATENUTE MY CH
KyIMXa Ha cielMagHaTa npoMouus ot nbpBuTe 3uMHU Marematndecku [Ipazuunm npes 1980 r., ce
noBpeanxa. TeaedoHUTE ca MHOTO CTap MOJIe] U HaOUpaHeTo craBa camo ¢ Oyronute oT 0 10 9,
HSKOM OT KOUTO Beue He PpyHKIHoHupat. TouHo cera, obaye, CrakoayM4o HEIIpeMeHHO TpsiOBa Ja
ce 0ob0aam Ha mpusTenkara cu bppoopanka HeciupoBa, 3a n1a s mokaHu Ha cpemia. Y BH, 300110 HE
ce 3Hae JlaJId I1e MOXe J1a i IO3BBbHU JUPEKTHO, Thii KAaTO HOMEPBT i MOXKe J1a ChIbpxkKa HU(pH oT
Hepaboreny 0yronu. CnaJKoayM4o MOXeE Ja 3BbHHE Ha HAKOM OT MPHUATEUTE CU U J1a TH TIOMOJIU
Te Aa ce 00anaT Ha brpOopanka u 1a it mpexanar 3a TAXHATa cpemla (WM ITbK Ja TM OMOJIU Te Ja
3BbHHAT Ha HSAKOW Jpyr OT NPUATEIUTE M Ja T'0 IMOMOJAT ChIIOTO M T.H.). OCBEH TOBa
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CrnaakoyM4o MHOTO € 3aKbcall ¢ (PMHAHCUTE W OM MCKal CHOOLICHHETO MY Jla CTHTHE IO Haii-
eBTUHUS HauuH 10 brpOopanka.

[Mpustenure Ha CragkogymM4o ca KOJKOTO YCIAYXKJIHBH, TOJKOBA M CTUCHATH —
Cnaaxonymuo 1e TpsiOBa J1a UM IUIaTH 10 CTOTHMHKA BCUUYKH TeIe(QOHHU pa3XoaM 3a HalpaBeHaTa
ycnyra. Haii-HenpusaTHOTO e, e npustenure Ha CnaakoayM4o BEpTHCMETKOB ChIIO UMAT HETOBHS
npo0sieM — U TeXHUTE TeJaedOHU ca KyNEeHH OT ChIllaTa MPOMOILUS U 3aTOBA U HA TEXHUTE arapaTu
HSIKOHM OT OyTOHUTE HE PabOTHT.

W T1vit, Ha Bac ce mama Texkara 3amgaya ja Hanumere nporpama PHONE c kosaro na
OTKpueTe Hail-eBTMHUA HauuH ClagkoAyMyo Ja MOKaHU MpusTenkara cu Ha cpema. Cuura ce, 4e
BCEKH Ipe/IaBa ChOOIICHUETO 32 TOYHO €JHAa MUHYTA.

Bxoa: Ha mbpBus pex Ha craHAapTHUS BXOJ € 3a1aaeHo 1510 yuciio N (N<100) — 6posiT Ha
npusitenute Ha Cnagkogymuo. BTopusT pen cbabpika onucanue Ha tenedona Ha Craakoaymuo, a
Bceku OT cienpamute N — Ha TenedoHuTe Ha mpusTenuTe My. Besko onucanue cbhabpika yuciara:
KMZP pi, P2, « , P kpiero: K e mano yncno ¢ He moBeue ot 10 mudpu —
TeneOHHUAT HOMEP Ha ChOTBETHHS YOBeK; M e peamHo 4uciio, He mo-roisiMO OT 5 ¥ C He TTOBeYe OT
nBe 1ubpH ciel JeceTMYHaTa TOYKa — LI€HaTa, KOSATO CHOTBETHHUST UYOBEK IUIalla 3a MUHYTa
pasroBop; L e 1o ot 1 1o 10 — OposT Ha Bce ole padoremuTte OyToHH; yuciaara Pi, Pz, .., PL
ca mudpu or 0 mo 9, moxpeneHH BBB BB3XOIAII pel W TOKa3Ballu padoremuTe OyTOHM Ha
TeneoHa Ha CHOTBETHHUS 4YoBeK. [locmeaHMST pen Ha CTaHAAPTHHS BXOJA ChAbpXKa TelepOHHUS
HOoMep Ha bbppOopanka. TecToBeTe ca Taka 3a/1a/IeHH, Y€ BUHATH MMa Bb3MOXKHOCT CHOOIIICHHETO J1a
nocturae 10 bepoopanka.

H3xon: Ilporpamara TpsiOBa na WM3BeAe HA CTaHIAPTHUS HM3XOJ HamMepeHaTa MUHUMAIIHA
CyMa, C JIBa 3HaKa clie]] IeCeTUYHaTa TOUKa.

INPUMEP:

Bxon: W3xon:
3 1.70
0888123456 1.20 5 0 2 3 8 9

0889023023 0.5 10 01 2 34 5 6 7 8 9
0898283089 0.2 3 4 0 8

le6 0 10 01 2 3 4 5 6 7 8 9

0898400900

Pemienue:

BewmHoct, 3amadyara ce cBexJga 1O HaMHpaHE Ha CTaHAApTEH MBT B rpad, kato TpsOBa Aa ce
M3IBJIHAT CJICIHUTE CTHIKH:
1. Ilpouutar ce BXOJAHUTE JAHHHU.
2. Bcexu BB3en mma uIeHTH(PUKANMS, CHOTBETCTBAIlAa Ha TelehOHHUS HOMEp Ha JaaeHUs
YOBCK.

3. Cs3maBa ce OyneBa ¢pynkmus f(number, list), KbaeTo 3a cnmucbk oT mudpH list ce onpenens
JAJTA MO’KE C TsIX J1a OBbJIe MOJIYyYeHO YHUCIOTO number.
4. C uznons3Bane Ha PpyHKIUATA f C€ OTKPUBAT BPB3KUTE MEXKIY Pa3IUIHUTE BB3IIU B rpada.
5. Ternoro Ha BpB3KUTE MEXKIY BB3IIUTE € IIEHATa 32 MUHYTa Pa3roBOp.
6. Ilpunara ce anropuTbM 3a Hall-KpaThK BT B Tpad ¢ Teria.
7. JpmxuHara Ha HaW-KPATKUs BT CE U3BEXKIA HA U3X0/A.
{$A+,B-,D+ E+ F- G-I+ L+ N-,0-,P-,Q-R+,S+T- V+X+,Y+}
{$M 65384,0,655360}
const MaxN=102; { Maximum number of users }
InfiniteRate=maxint; { A rate value bigger than the maximum }
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type TPhoneUser=record

Num:string; { Phone number }

Butt:set of char; { Set of buttons that work }

Rate:real; { Price for outgoing call }
end;

var a:array [1..MaxN] of TPhoneUser; { Info about all users }
b:array [1..MaxN,1..MaxN] of integer; { Currently found rates }
n:byte; { Number of users }

procedure Read_Data;
{ Reads the input data }
var 1,j,k,1:byte;

c:string;

procedure ReadString(var s:string);
{ Reads the phone number as string }
var c:char;
begin
s:=";
read(c);
while ¢ in ['0'..'9'] do
begin
S:=S+C;
read(c);
end;
end;

begin
n:=0;
readln(n);
fillchar(a,sizeof(a),0);
inc(n); { Include Sladkodumcho }
for i:=1 to n do
begin
ReadString(a[i].Num); { Reads the phone number }
read(a[i].Rate); { Reads the rate }
a[i].Butt:=[]; { Reads the buttons into a set }
read(k);
for j:=1 to k do
begin
read(l);
str(l,c);
include(a[i].Butt,c[1]);
end;
readln;
end;
inc(n); { Include Barboranka }
ReadString(a[n].Num); { Reads Barboranka's number }
end;

procedure Find_Path;
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var 1,j,k:byte;

function CanCall(x,y:byte):boolean;
{ Checks if user X is able to call user Y }
var i:byte;
bool:boolean;
begin
bool:=true;
for i:=1 to length(a[y].Num) do
if not ((a[y].Numl[i]) in (a[x].Butt)) then bool:=false;
CanCall:=bool;
end;

begin
{ Set rates between all the users }
fori:=1 ton-1 do
forj:==1tondo
if CanCall(i,j)
then b[i,j]:=round(a[i].Rate*100)
else b[i,j]:=InfiniteRate;
{ Checks for a better rate from user I to user J through user K }
for i:=n-1 downto 1 do
forj:==2tondo
if (i<>j) then
for k:=2 to n-1 do
if (i<>k) and (k<>j)
and (b[i,k]<InfiniteRate)
and (b[k,j]<InfiniteRate) then
if (b[i,k]+b[k,j]<b[i,j]) then
bli,j]:=b[i,k]+b[k,j];
end;

procedure Show_Result;
begin
writeln((b[1,n]/100):0:2);
end;

begin
Read_Data;
Find_Path;
Show_Result;
end.

TEMA 3A TPYIIA D
3amaua D1. UOJJA

Hona e 66-caHTUMETPOBO CBHIIECTBO, MO3HATO HHM OT carara
»Mexay3Be3nHnu BoHM . OCBEH, Y€ € CTapiid JKeJaid, Ha UBPUT
,,Jona’ o3Hayasa ,,KOUTO 3Hae”.
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Mona roBopu e3MK, HApeueH ,rajakTHYeCKH OeiiCHK” M ce OTIHMYaBa C TOBA, Y€ UYECTO
pa3MeHs ciioBopenia B u3peueHusta cu. Hanpumep, Bmecto ,,A3 CbM flona, cTapum JpKegan’”, Toi
Ou ka3zan ,,J[xxenaii crapmm, Nona cem a3.”

Twil KaTo 3a MHOTO HMBMIM3AIMM HErOBHAT €3MK OCTaBa Hepasbpan, Moma ormpass
MPEIM3BUKATEIICTBO KbM IOOMIICHHOTO ChCTE3aHUE ,,3MMHHA MaTeMaTU4ecKu npa3auim’ . Hamumere
mporpama, KosiTo U3BeXIa IyMHUTE OT JaJeHO U3peueHue B 00paTeH pe/l.

Mona e efHO OT Hali-MbAPHTE ChIECTBA BB BeenenaTa, 3aToBa € U3IPaTHII U aITOPUTHM 33
penlaBaHeTo Ha 3ajay4ara:

l.OT xnmaBmaTypaTa pen Aa IpodYeTell OT BXOOHM NaHHM TpsiGBa.

2. CMuMBOJI IO CHMMBOJI O6G'BPHM THM NOCJNe pegma usn. Hanpumep , A3 CEM
VOOA” craea ,AJIOM MBC 3BA”.

3.B®B BCsIka AyMa [NOOTHAEJIHO IIOCje O6p&Elai CHMMBOJMUTE TH.

4. M ,JOOA CEM AB” Hakpas Tpsi6Ba Oa Ce IOSIBM.

M uHexa Cunara ma 6mme c Teb6!

B TpaHCragakTH4ecKoTo choOmeHne or Mopa, nuie, de M aBTOPHT Ha Hail-mo0pe
HanycaHarta ImporpamMa Iie MoJiydd TOYKHU Ha ChbCTE3aHUETO U Oe3IIaTHO o0ydeHue 3a JKeaai.

Bxoa: Ot kiaBuarypaTa ce BBBEXJa €JHO H3peueHue (He mosedye OT 255 cuMBOIA),
CHABPIKALIO CaMo IJ1aBHU OYKBH OT A 110 Z. JlyMHTe B U3PEUEHHUETO Cca pa3J/IeiIeHH C 110 TOYHO A1H
WHTEpBaJ.

H3xoa: [Iporpamara TpsiOBa 1a M3BeIe U3PEUECHUETO C PA3SMEHEHH TyMH.

INPUMEP:

Bxon: HN3xona:

AZ SAM YODA YODA SAM AZ
Pemenne:

Tbii KaTO ANTOPUTHMBT € ONKCAH B 33/1a4ara, Toi TpsiOBa mpocTo a Obje peanu3upas.
var s,ss:string;

ilen:byte;

start,wlen:integer;

procedure swap(var a,b:char);
var c:char;

begin

c:=a;

a:=b;

b:=c;

end;

begin

readln(s);

len:=length(s);

{ Reverse the whole string }

for i:=(len div 2) downto 1 do
swap(s[i],s[len-i+1]);

{ Reverse each word }

start:=-1;

repeat

start:=start+wlen+1;

wlen:=0;
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while (s[start+wlen+1]<>'") and (start+wlen<=len) do inc(wlen);
ss:=copy(s,start+1,wlen);
for i:=length(ss) div 2 downto 1 do
swap(ss[i],ss[length(ss)-i+1]);
write(ss);
if start+wlen<=len then write(' ") else writeln;
until start+wlen>len;
end.

3agaua D2. [IEPJAE

Mapwiika cu Kymuja HOBO TepJe 3a BKBIIU. 3a Ja HM3IIIekAa J00pe OKaueHo, TS HUCKa
KYKHYKHUTE, Ha KOUTO CE 3aKauBa MEpJIeTO, J1a ca Ha paBHHU Pa3CTOSHHS €IHa OT apyra. B ropHus
Kpail Ha TEepJAeTO MMa 3allUTH XaJKd Ha PaBHU Pa3CTOSHUS, 32 KOUTO MOraT Ja Cce 3aKauBar
Kyknukute. Pa3bupa ce, 3a 1a HE BUCH MEPJETO OT JBaTa Kpas, IbpBaTa KyKHYKa TpsOBa Ja ce
3aKa4yM 3a ThpBaTa XajKa, a MOoCJeJHaTa KyKHYKa - 3a MocjienHata xanka. Heka Homepupame
XaJKUTE C IEUTE Ynciia U Hall-JIsBaTa /1a MOoJyYd HOMEP €THO.

[Tomoruere Ha Mapwuiika, kato Hanuiiere nporpama PERDE, kosTto, 1o 3agaaeH Opoil Ha
XaJIKUTE U OpOil Ha KYKMUYKUTE, OTIpe/ie]isi HOMepaTa Ha Te3W XaJKd, 32 KOUTO Ca 3aKaYeHH KyKHUKH.

Bxox: Ot crangapTHHS BXOJ] C€ BbBEXKJIAT JBE LIENU MOJIOKHUTEIHA yucia - A u B, kbaero
A ¢ Opos Ha xankute, a B - Opos Ha kykuukure (1<A<1000, 1<B<A).

N3xox: Ha crangapTHus U3X0[ ce U3BEX/Ia HA EKpaHa HapacTBalla peaulia OT HoMepara Ha
TE3H XaJIKH, 32 KOUTO Ca 3aKaYeHU KYKHUKH.

Thil KaTO HE BUHArM € BH3MOXXKHO BCHUYKH KYKHYKH Jla ca 3aKaU4€HW Ha XaJIKH, KOUTO Ce
HaMUpaT Ha PaBHU PA3CTOSHUS €THA OT JIpyra, TO € HeOOXOIUMO TMOHE pa3juKaTra MEXIy Haii-
TOJISIMOTO M Hali-MaJIKOTO Pa3CTOSHUE MEKIY JBE ChCEIHU XaTKU Aa 0b/1e MUHUMAITHA.

IIPUMEP:

Bxon: HN3xon:

10 4 1 4 7 10
11 4 1 5 8 11
Pemenue:

3agavara ce CBEX/1a 10 HAMUpPAHE HAa YaCTHOTO M OCTaThKa OT JeJIeHUeTo Ha A Ha B.
#include <stdio.h>

int main(int argc, char **argv) {
int n, k;
scanf("%d %d", &n, &k);
printf("n=%d k=%d\n", n, k);

intm=n -Xk;

intd=k-1;

intl=m % d;

ints=m/d;

printf("m=%d d=%d 1=%d s=%d\n", m, d, L, s);

inti=0;
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intj=1;
for (;1i<=d; i++)

{
printf("%d ", j);

Jj+=s+1;
ifi>=d-1)
{ .
J++;

}

}

printf("\n");

return O;

}

3agaua D3. MAX3

Bamanenn ca N menm umcna. Hammmrere mporpama MAX3, kosTo M30upa TpH OT THX,
MPOU3BEJICHUETO HAa KOUTO € MAaKCHUMAIIHO.

Bxoxa: /lanHuTe ce yerar oT ctanaapTHUs BxoJ. Ha nbpBus pen e pa3nosioxkeHo yuciaoro N
— Opoii Ha uyucinata oT mnocieaoBarenHocTTa (3<N < 106). Ha cnenammure pemose ca
Pa3MoOJI0KEHHU U CaMUTE YKCIIa, KOUTO 0 abcomoTHa cToiHOCT He HaaXBbpiAT 30 000.

N3xox: Ha cranmapTHUS M3X0J Ce M3BEXKAAT TPU YUCIIA, IPOU3BEACHUETO HA KOUTO € Hail-
royisiMo. Ywucnara ce U3BEKIaT B MPOU3BOJIEH pell. AKO ChILECTBYBAT HSKOJKO Pa3IMYHU TPOUKHU
4yycia, KOUTO JIaBaT MAaKCMMAJIHO MPOU3BEJICHHE, CE U3BEXK A KOS J1a € OT THAX.

INPUMEP:

Bxon: HN3xona:

9 9 10 9
3517 90 9 -310

3 -5 -30000 -12
-5 -30000 -12

Pemenue:

ScHo e, ue mopaau roaemus Opoii Ha YKMcIaTa, TPUBHAIHUAT TOIXO]] 32 CPAaBHSBAaHE HA
MPOU3BE/ICHUATA Ha BCHUKH BH3MOXKHU TPOUKH YHCIIa HE € T00PO PEIIeHHE, 3aII0TO € MHOTO
0aBHO.

3aToBa € HEOOXOIMMO J1a C€ TIPUIIOKH MTO-T00Bp aITOPUTHM. AKO MOCIEAOBATEIIHOCTTA ChIbPKa
caMO HEOTPHULATEIHHU YHCIIA, TO € ICHO, Y€ MAKCUMAITHOTO MPOU3BEICHUE 1€ CE MOJY4YH OT TPUTE
Haii-rojiemu yncia B Hes. Ille ru o3Haunm ¢ max1, max2 1 max3.

Ho B Hamms cinyyait mociie1oBaTETHOCTTa MOXKE /1a ChbPKa U OTPULIATEIIHUA YUCIa, KOETO U3UCKBA
no-moipoOeH ananu3. [Ipou3BeneHrneTo Ha IBE OTPUIIATEITHH YHCTIA € TIOJIOKUTEIIHO U 3aTOBA €
HEO00XO0IMMO JJa HAMEPUM JIBeTE Hali-Mallki OTpULlaTeTHH yucia - minl u min2. Torasa
MaKCHMAJTHO MPOW3BEICHUE 1€ MOJYYUM KaTO YMHOXMM max 1 ¢ mo-roiasiMoTo ot max2*max3 wiu
minl*min2. Thi KaTO IPOU3BEIECHUETO HA TPU LIEJIN YHUCIIA MOXKE J1a CTAHE MHOT'O TOJISIMO, 34 /1a HE
ce TIOJIyYH TMperrbBaHe (CaMOTO MMPOM3BEICHNE B 3a7a4aTa He C€ ThPCH), YIauHO € JIa C€ CPaBHSBAT
Haii-Hanpea max2*max3 1 minl*min2.

AKO TOCIeIOBATEITHOCTTA CE ChbCTOM CaMO OT OTPHIIATEIIHU YUCIIA, TO MAKCUMAJIHOTO
npou3BeJieHre (OTPULIATETHO) LIE CE MOAYy4Yd OTHOBO OT max 1, max2 u max3.
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var n, i, k, max1, max2, max3, minl, min2: longint;
begin
max1:=-30000; max2:=max1; max3:=max1;
minl:=30000; min2:=minl;
readln(n);
for i:=1 to n do begin
readln(k);
if k>max1 then begin
max3:=max2; max2:=max1; max1:=k;
end
else if k>max2 then begin
max3:=max2; max2:=k;
end
else if k>max3 then max3:=k;
if k<min] then begin
min2:=minl; minl:=k;
end
else if k<min2 then min2:=k;
end;
if (max1>0) and (minl*min2>max2*max3) then writeln(max1,'', minl,' ';min2)
else writeln(max1,' ',max2,' ',;max3);
end.

TEMA 3ATPYIIA E
3apaua E1. JKMBOTUHCKA 3A/IAYA

Kyuerara u KOTKATE KHUBEST MO-KPATKO OT HAC XOpara,
HO M TEXHMAT >KUBOT IPEeMHUHAaBa Ipe3 paszinyHu (azu — G6ede,
JeTe, THHHEU KB, CpeaHa Bb3pacT U cTapocT... UHTepecHo Ou
Om0 Ja 3HaeM Ha KOJKO YOBEIIKM TOJWHU CE€ paBHsIBA
BB3PACTTa Ha HAITUTE JOMAITHU JTIOOUMIIN.

MHoro xopa cwmsATar, 4e MPaBUIOTO 7/ Ky4YeUIKo-
KOTCIIKA TOJAWHU Ca paBHM Ha | 4YoBemKa [JaBa TOYHHU
pesyaratu. ToBa, 3a ChbKajeHUE, € MOTPEUIHO W HETOYHO
n3uucieHue... Hampumep, moBe4eTo XUBOTHM (KydeTa WU
KOTKH) MOraT Jia UMaT MaJIKu Ha | TouHa, J0KaTo € TPYAHO CU
MIPEJCTaBUM 7-TOJIUIITHO JETE J1a Ob/Ie POIUTE...

BepmiHocer, mepBaTa roguHa ce paBHsiBa Ha 15 yoBewku. Bropata ce paBHsABa Ha 9
yoBelIKU. Besika Kydenko-koTemika roguaa ot 3 1o 18 ce paBHsBa Ha 4 TroauHM, a HaaQ 18 — Ha 3
TOJUHM. ..

Taka, Hanmpumep, ako 19-rogumneH gomarieH groOuMerr Oelle YOBEK, TOW Imemie Ja € Ha
15+9+4+4+4+4+4+4+4+ 4+ 44444+ 44444444443 = 91 yoBeIKYA TOIUHU.

Hamumere nporpama DOGGY, KOATO IO 3aJaZ€Ha BB3PACT HA JOMAUIEH JIro0uMer; 1a
M34YUCIIsIBA YOBEUIKATa MY Bbh3pacT.

Bxoa: Ot kiraBuaTypata ce BbBEXIa eIHO 115110 uncio oT 0 1o 25 — peanHaTa Bb3pacT Ha
JIOMAIIHUS JTFOONMETL.

M3xoa: Ha ekpana ce n3Bek1a €IHO €AUHCTBEHO 1ISJI0 YUCIIO — YOBEIIKATa Bb3pacT Ha
JIOMAIILHUS JTFOONMETL.

IITPUMEP:
\ Bxon: \ H3xon:
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3 28
19 91
Pemenmue:

BapuanT 1 - ¢ u3non3BaHe Ha MacHUB:
const ay: array[1..25] of byte: ( 15,9,4,4,4,4,4,4,4,4,4.4,4.4,44,44,3,3.3,3.3);
var i, aa, ha: byte;
begin
readln(aa); ha:=0;
for i:=1 to aa do ha:=ha+ay[i];
writeln(ha);
end.

Bapuanr 2 - 6e3 macuBu.

var i, aa, ha: byte;

begin
readln(aa); ha:=0;
if aa>0 then ha:=ha+15;
if aa>1 then ha:=ha+9;
if aa>2 then for i:= 3 to aa do ha:=ha+4;
if aa>18 then for i:=19 to aa do ha:=ha+3;
writeln(ha);

end.

3agaua E2. MHOXECTBA

Pasriexxmame 6 MHOECTBA, B KOUTO Ca BKJIFOYEHU HAKOU OT yuciaara ot 1 mo 63:
{1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39,41,43,45,47,49,51,53,55,57,59,61,63 }
{2,3,6,7,10,11,14,15,18,19,22,23,26,27,30,31,34,35,38,39,42,43,46,47,50,51,54,55,58,59,62,63 }
{4,5,6,7,12,13,14,15,20,21,22,23,28,29,30,31,36,37,38,39,44,45,46,47,53,54,55,56,60,61,62,63 }
{8,9,10,11,12,13,14,15,24,25,26,27,28,29,30,31,40,41,42,43,44,45,46,47,56,57,58,59,60,61,62,63 }
{16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 }
{32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63 }

Bcesiko oT Te3u uncia Moxke 1a ObAe eJHO3HAYHO OIPEIeICHO KaTo € U3BECTHO Ha KOH OT
TOPHUTE MHOXECTBA TO MPUHAJJIEKH.

Hanumere nporpama SETS . EXE, KOATO MpaBu ToBa. [[puHaanexHoCTTa Ha €IHO YUCIIO
KbM BCSIKO OT MHOKECTBATa ce 3ajiaBa ¢ 1, a HempuHajiexHocTTa - ¢ 0.

Bxoxa: Ot k1aBuarypara mociieZjoBaTeIHoO ce BbBekAa HHPOopManusITa 3a MPUHAIICHKHOCTTA
Ha TIPEeIBApPUTEIIHO U30paHO YKCII0 KbM ropHUTEe MHOKecTBa (0 vutn 1 Ha oTaeseH pen).

H3xoa: OmnpeneneHoro oT nporpamara 4mciio.

IIPUMEP:

Bxon: HN3xon:
1 19

1
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Pemenue:

HOCHGI[OB&TG.HHOCTT& oT HYJIHA U CANHUIIN, KOUTO 3aJaBaT HpI/IHaI[JIe)KHOCTTa Ha I/I36paHOTO
YHUCJIO KbM BCAKO OT JAJCHUTE MHOXKECTBA, BCHIIIHOCT € JBOMYHOTO MPEACTAaBsIHE HA TOBA YHCIIO.
ETO 3a110 € OJOCTAaThYHO Aa HpeOGpasyBaMe TOBA ABOMYHO YHCIIO B ACCCTHUYHO U 1da HO.Hy‘II/IM
THPCEHOTO YHUCIIO.

var A, B, C, i: byte;
begin
C:=1;
for i:=1 to 6 do begin
readln(A); B:=B+A*C; C:=C * 2;
end;
writeln(B)
end.

3agaua E3. CHEXKUHKA.

3uma e... HaBcsakbae Banu cHsr u npodecop CHexxuH CHEKUHKOB € PEIIMJI 1a CU HalpaBu
MaIIMHA 32 CHEXXUHKU C pa3Iu4HU pa3Mepi... [IpolnemsbT e, ue My TpsOBa mporpama, KOsiTo
n34epTaBa CHE)KUHKH ¢ pazMepu oT 1 1o 10 cumBona. Hanumere mporpama SNOW B MOMOIIL HA
npodecopa.

Bxoxa: Ot xiaBuarypara ce BbBexIa €1HO uucio N — rojeMrHa Ha CHE)KMHKATa

H3xon: Cuexunka ¢ ronemuna N.

IMPUMEP:
Bxon: HN3xon:
1 *
2 * % %
*
* k% *
3 * * %
* k% *
*
* % %
* * %
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Pemenne:
var n:byte;

procedure SnowFlake(x:byte);
{ Draws a snowflake with size x }
var i:byte;
begin
fori:=1 to n-x do
write (' ');
if x=1 then writeln('*') else
begin
write('*");
for i:=1 to x-2 do
write (' );
write('*');
for i:=1 to x-2 do
write (' ');
writeln("*");
SnowFlake(x-1);
fori:=1 to n-x do
write (' ');
write('*");
for i:=1 to x-2 do
write (' );
write('*');
fori:=1 to x-2 do
write (' ');
writeln("*");
end;
end;

begin
readln(n);
SnowFlake(n);
end.
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