Tinkoff Generation 2021-2022. A. aeliHblii KoHTecT
BoaHblii cTaguoH, 6 Hosibps 2021

3apada A. Kto yonn Mapka?

Wmst BxogHoro gaitira; CTaHZAPTHHE BBOX
Nwmst BeIXOIHOTO (haiiia; CTaHZApTHHE BHBOZ
Orpann4enue 10 BpeMEHH: 5 cekyH/I
OrpaHnudenue 1o IaMsITH: 256 MebubaitT

SauépKuBaJI, CTUPaAJ, HEYCTAHHO TOJICTEJ
OJIOKHOT

Mapxk

Y Mapka ecTh n3HavaIbHO MyCTOH rpad HA N BEPITUHAX.

V Kaxkao#l BEPIINHBI €CTH BEC — HEOTPUIATEIHLHOE IIEJI0e THUCIIO.

Taxzke y Mapka ectb m Tpoek Iesbix auces (a;, b;, i), vne 1 < a; # b <n, u s; > 0.
[Tocste wero Mapk 3arryckaer CJIeAyIOIIHI IPOIece:

e Ecju He CyIIecTByeT TaKOro ¢, 9T0 BEPIIUHDI @; U b; Jie’KaT B PA3HBIX KOMIIOHEHTAX CBI3HOCTH rpada
U CyMMAapPHBII BEC BEPIINH B KOMIIOHEHTAaX CBIA3HOCTHU @; U b; HE MEHbIIIE S;, TO IIPOIECC 3aBEPIIACTCS.

e Ecim ke Takoe i ecTb, TO BHIOMpAETCsS HAMMEHBIIIEE TaKoe 7, U B rpad J00aBisieTcss pedbpo MeKLy
BepIIUHAME @; U b;, 1 B OJIOKHOT 3aIUCHLIBAETCS UUC/IO %, MOCIE Yero IMPOIECC MTOBTOPIETCs yKe Ha
6osbiieM rpade.

OpHako B pesyibrare 3araJloYHbIX 00CTOSITEILCTB JIECATHICTHEH gaBHocT MapK IpolaJ BMECTE CO
cBOMM OJIOKHOTOM. BaMm HEOOXOIMMO BOCCTAHOBUTH UHC/IA, 3AINCAHHBIE B OJIOKHOTE.

dopmaT BXOAHbIX AAHHbIX

B mepBoit cTpoke BXOAHBIX JAHHBIX JaHO JBa IEJbIX IIOJIOXKUTEJBHBIX YHCIa N U M
(I1<n,m<3- 105) — KOJIMYECTBO BEPINNH B rpade 1 KOJTUIECTBO TPOEK.

Bropasi cTpoka CONEp:KUT 1 HeJbIX HeoTpunareabHbix uncesn w; (0 < w; < 106) — Beca BepIINH
rpada.

ITocneayrorue m CTPOK ONMUCHIBAIOT Tpoiiku. Kaxkjaast cCTpoKa COJIEPXKUT 1O TPH IEJIBbIX HEOTPHUIla-
TeJIbHBIX ducaa a;, b; n ¢; (1 <a; #b; <n, 0< s < 106) — OIMCaHue OYepPeaHON TPONKU.
@®opmaT BbIXOAHbIX AAHHbIX

B mepBoit cTrpoke BhIBEIUTE OTHO IEJI0€ UNCJIO k — KOJUYIECTBO UNCEJI, 3aIMCAHHBIX B OJIOKHOTE ITOCTIE
OKOHYAHUS ITPOIIECCa.

Bo Bropoii cTpoke BbiBeuTe k ME/IbIX YUCeI, KOTOPbIE 3allUCAHBL B OJIOKHOTE (B IIPABUIBHOM TIOPSIJIKE).
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Tinkoff Generation 2021-2022. A. aeliHblii KoHTecT
BoaHblii cTaguoH, 6 Hosibps 2021

3apayva B. Exab n cTtpaHHas popmyna Beca

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2.5 CeKyH]I
OrpaHnudenue 1o IaMsITH: 256 merabaiit

JlaHo mepeBo, cocTosiInee U3 N BEPIIUH. ¥y KaXKIOW BEPIIWHBI U €CTh BEC dy. | apaHTHPYeTCs, UTO B
JIepeBe eCTh TOJIBKO OJ[HA BEPINNHA ¢ MUHUMAJIbHBIM BECOM. Y KaxKJOil BepINUHBI U (KPOME BEPIIUHBI C
MUHUMAJIBHBIM (), €CTh COCEJL U, TAKON, UTO dy < Gy.

Bam He0o6XoauMO COCTAaBUTH JIEPEBO ¢ MUHMMAJIBLHBIM BECOM W, KOTOPBIA CUNTAETCS CJIEILYIOMNUM 00-
pasoM:

o Jl1s1 KayK 101 BEPINUHBI U, deg,, - a,, upudasisercsa K w (deg, 0003HAYAET CTENEHb BEPIIHHBI U).

o st kaxzoro pebpa {u,v}, [loga(dist(u,v))] - min(ay,a,) nupubasisiercst K w, rae dist(u,v) 06o-
3HAUAET KOJIMYECTBO pebep Ha IyTH U3 4 B U B JAHHOM JIEpEeBe.

®dopmaT BXOAHbIX AAaHHbIX

B mepsoit crpoke 3amucano oxHo 1esoe qucao n (2 <n <5 - 105), KOJIMYIECTBO BEPIIINH B JIePEBE.

Bo BTOpoii cTpoKe 3anucanbl 1 MEJIbIX YUCET A1, A2, . - ., 0y (1 < a; < 109), Beca BepIINH JepeBa.

Hastee ciieyer n—1 crpoka, B KaxKJ10i 13 KOTOPBIX 3alUCAHbI 110 JBa Mebix yncaa u n v (1 < u,v < n)
9T0 o3HAYAET, IYTO MEXKIY U U ¥ €CTh pebpo B JAHHOM JI€PEBe.

@dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe OHO IIeJI0€ YMCJIO: MUHHMAaAJIbHOEC BO3MOXKHOE€ 3HaYCHHEC W.

MNpumepsbl
CTaHIAPTHHY BBOJ, CTaHZAPTHHY BHBOZ
3 7
123
12
13
5 40
45378
12
13
34
45
3ameuaHne

B nepBoM mpumepe gaHHOE AEPEBO MCXOJHO MMEET MUHUMAJbLHOE 3HAUCHHUE W.
Bo BTOpOM mpuMepe onTHMAJILHOE JIEPEBO NMeEET CJeXYIONMuil BU;
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Tinkoff Generation 2021-2022. A. aeliHblii KoHTecT
BoaHblii cTaguoH, 6 Hosibps 2021

3apgayva C. CTpaHHbIi npunbop

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

9To MHTEepaKTHUBHAas 3a/a4a.

Bacst oboxkaer pemiarh 3araJku U pa3raJblBaTh I0JIOBOJIOMKN. Ha 3TOT pa3 oH Hale/1 cTpaHHbIi IpHU-
6Op U XOUeT BBISICHUTH HPUHIIUII €r0 PAbOTHI.

Dror npubop 3antndpoBaH ¢ MOMOIIBIO JepeBa (CBSI3HOIO HEOPUEHTUPOBAHHOIO Tpada 6e3 IHUKIOoB),
COCTOSIIIETO U3 1, BEPIINH, IPOHYMEPOBAHHBIX IEJBIMI YncaaMu oT 1 10 n. YToObI PeruTh roIOBOJIOMKY
HaJI0 yrajaTh 3TO JIEPEBO.

K cuacTbio mpubop yMeeT BBIMOJIHSITE OJHY OMEPAIINI0, UCXOJI U3 KOTOPOI HAJI0 pa3ragarh ero mumdp.
MokHO BBeCTH B IpHOOP MOCTAEIOBATEILHOCTE d1, ds, . . . , d, TIEJIBIX HEOTPHUIIATEIbHBIX uncea. Ha mpubope
€CThb M JIAMIIOYEK, - U3 KOTOPBIX OTBEYAET 3a -0 BEPIINHY JepeBa-mudpa. JJjis1 Bcex 1 13 9THX JIAMIIOYeK
i-s1 3arOPUTCsI, €CJIM CYIIECTBYET TaKas BepIIMHa JepeBa-mudpa ¢ HOMepoM j # i, uro dist(i,j) < d;.
Baeck dist(i,j) obozHaUaeT PACCTOSIHUE MEXKJLy BEPIIMHAMU i ¥ j B jiepeBe-1udpe, TO eCTh KOJUIECTBO
pebep B IPOCTOM IIYyTU MEXKJTy BEPIIHHAMU i U j.

Bacst xoder 3a < 80 onepanmii ¢ mprbOpPOM peIuTh OJI0OBOJIOMKY U yrajarh jgepeBo-mudp. Ilomorure
emy!

lNpoTokon B3anmopencTeus

B nagaJie Baieii mporpaMme BBOIAMTCSI €IMHCTBEHHOE IIE€JIO€ YKCJIO 7 — KOJIUYIECTBO BEPIINH B JepeBe-
mucdpe npubopa (2 < n < 1000).

Jasiee BbI MOKeTE BBINOJIHSATH Oneparuu B ciaeaytoreM dopmare. CHavasia BeiBeguTe cuMBost ‘7”7 (6e3
KaBbIUeK) U 3a HUM N [EJbIX duces di,dg, . . ., dy, pa3ieJeHHbIX npobesamMu. 3aMeTbTe, 9To B OllepalusiX
JIJIs BCeX 1 JOJIZKHO OBITDH BhIMoJiHeHO HepaBeHcTBO 0 < d; < n. B orBer 6yaeT BbIBeIeHA CTPOKA S JIJIMHBI
n, cocrosimas u3 cuMBosoB “0” u “1” (6e3 kaBbiuek). st Bcex @ cumBour s; Oymer paseH “07) ecim y
nprbopa He BKJIIOYMIACH JIAMIIOUKa, COOTBETCTBYIOIIA i-if BepIiuHe AepeBa-mudpa u “1”, nnade.

IToce HECKOJMBKHUX 3aIIPOCOB BBI JIOJIKHBI BBIBECTU yraJaHHOE jepeBo. st 9Toro B mepBoit cTpo-
Ke BBIBEJIUTE €JIMHCTBEHHBI cuMBoa “!” (6e3 kaBbruek). B ciemyiomux n — 1 ¢Tpokax BbIBeIUTE 110 2
[IeJIBIX YHCIa a;, b; — HOMepa BEpIINH, COEIUHSIONINX i-€¢ pedpo JepeBa. BhIBeJIeHHbIE YHCa JTOKHbI
YIOBJIETBOPSATH ycjoBusiM 1 < a;,b; < n u a; # b;. DT pebpa JT0JKHBI 00Pa30BbIBATH JEPEBO, COBIIAIAI0-
1ee ¢ 3araJlaHHbIM. BeiBoauTh pebpa MoxKHO B JiroboM mopsake. Ilocie sroro Baima mporpamMma J0JIXKHA
3aBEPITUTHCSI.

lapanTupyercsi, 9T0 B KaXKJIOM TecTe JAepeBo-Imudp OyaeT 3aUKCHPOBAHO 3apaHee W He OyIeT Me-
HATHCA B 3aBUCHUMOCTU OT BBIIIOJIHAECMbBIX OHepa.HHfI.

Bamra mporpamma mMoxkeT BbIIoJHHTH 0T 0 10 80 omepamnmii ¢ mprbOOpPOM M IIOC/IE 3TOTO COOOIIUTH
JIEPEBO, COBITAAIOIIEE C 3araJJaHHbBIM.

Ecmm Bama nporpamma caesnaer 6osbire 80 omeparuil, ToO OHA MOXKET IIOJIYIUTD JIFOO0OH BEPIUKT, IIO-
TOMY 4TO Oy/IeT CUNTBHIBATh JaHHBIE U3 3aKPBITOTO MOTOKA BBOAA. Takske, ecau Ballla IporpaMMa, CaeaaeT
OTIEPAIMIO MJIM BBIBEJIET OTBET B HEBEPHOM opmaTe, OHA MOXKET MHOJIYIUTL Jiio0oi BepankT. Byabre
BHIMAaTEJbHBI.

He 3abyapTe coOpacbiBaTh Oydep BbIBO/Ia MOCJIE TOT0, KaK BbIBEAEeTe JaHHbIE JIs OTlepaliuu
UJIN OTBET.

Yrobbr cOpocuthb 6ydep BbHIBOJIA BbI MOYKETE HCIIOJIb30BATh:

fHlush(stdout) B C+-+.

System.out.flush() B Java.

stdout.flush() B Python.

flush(output) B Pascal.

[Ipuberaure K JIOKyMEHTAIUU JIPYTUX S3BIKOB.
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Tinkoff Generation 2021-2022. A. WgeiiHblii koHTeCT
BoaHblii cTaguoH, 6 Hosibps 2021

Mpumep
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
5 700000
00000 711202
11011 700010
11100 701001
10010 !
42
15
34
41
3ameyaHue

Ta@mua TIOIIaPHBIX paCCTOHHI/Iﬁ MeEXKAYy BEPHIMHAMU BBITVIAIUT TaK:
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e Eciu cuenars onepanuto, B koropoii d = [0,0,0,0,0], To HE ojiHA JIAMIIOYKA HE 3arOPUTCSI, IOTOMY
aro dist(i,j) > 0 upu Beex i # j.

e Eciu cenars onepanuto, B Kotopoii d = [1,1,2,0, 2], To 3aropsircst Bce JTAaMIOYKN, KPOME JIAMITOIKH,
COOTBETCBYIOIIEll BepiuHe JepeBa-mudpa ¢ HoMepoMm 3. Hampumep, JraMIodka, COOTBETCBYIOIIA
BepimHe ¢ HomepoM 1 3aropurcst, moromy uto dist(1,5) =1 < 2 = ds.

e Eciu cuenars onepanuto, B koropoii d = [0, 0,0, 1, 0], To 3aropsiTcst Bce JIaMIIOUKH, KPOME JIAMIIOUEK,
COOTBETCBYIOIINX BEPIINHAM JiepeBa-mudpa ¢ Homepamu 4 u 5.

e Ecsn crenars oneparmio, B koropoit d = [0,1,0,0, 1], To 3aropsaTcst TOIBKO JIAMIOYKH, COOTBETCBY-
foIIue BepIuHaM JiepeBa-indpa ¢ Homepamu 1 u 4.
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Tinkoff Generation 2021-2022. A. aeliHblii KoHTecT
BoaHblii cTaguoH, 6 Hosibps 2021

3apayda D. lNoroHs B meTpo

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 0.25 cexkyHn
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

OTO MHTEpPaKTUBHAsA 3ajiada. [lapasuie/IbHO ¢ BBIITOJHEHUEM BaIlero PEIIeHUs YKIOPU 3allyCKaeT IIPOo-
BEPSIOIIYIO IIPOI'PAMMY € KOTODbBIl Bbl OOMEHUBAETECH COODIEHUSMHU YePe3 CTAHIAPTHBINA BBOJ, M BBIBO/IL.
Tlonpobuee o MpoTOKOIE B3AMMOIEHCTBYS HAIIMCAHO HUKe. TaKKe B KOHIIE YCJIOBUS BbI MOYXKETE TTOCMOT-
peTh KOPPEKTHBIE IPUMEDDLI B3AUMOJIEHCTBUS C IIPOBEPSIONIEIl IPOIPAMMOIl Ha PA3HBIX S3BIKAX IIPOrPaM-
MUPOBAHUSI.

B npexpacnoit Merponosunu Oy/1y1iero HeoOX0MMOCTb B MAITUHUCTAX, YIIPABJIAIONINX TO€3aMU MeT-
po, ornasia. Biiarogapst pasBUTHIO TEXHOJIOTHUIl, UX 3aMeHns1 uckyccrsenubiii unresuiekr (M), K coxa-
JIGHWIO, B OJINH IPEKPACHBIN eHb omaceHus nucaresieii-panractoB cobliuck — WU B30yHTOBaJICH, U Te-
[epb TJIe-TO B METPO €3/IUT HEeyIpaBJsgeMblil 1moe3. CTpAIHO MPEeJCTaBUTb, YEM 9TO IPO3UT T'OPOJICKON
TpaHcnopTHOU cucreMe! Barma 3ajada cocTouT B TOM, 9TOOBI HAUTH 1MOE3] B CJIOXKHOU CHCTEME METPO U
OCTaHOBHUTH HeylpaBisgembrit V1IN.

B mensx 6e3omacHoCcTH BCe OCTaIbHBIC IT0€3/a OBLIN OTIIPABJIEHLI B JIEII0, a BCE BETKHU, KPOME TOii, Ha
KOTOPO# HAXOJINTCs HEKOHTPOJIMPYEMBIH 110€3]1, ObLIN HEPEKPBITHI, T03TOMY Ha JAHHBIH MOMEHT METPO
Merpomnosinu mpejicrasisier u3 cebsi OjHy BeTKy (OOBIYHYIO IPSIMYIO BETKY 0e3 caMoliepecevdeHuii) us n
CTAHINH, [OCJIEI0BATEIHLHO TPOHYMEPOBAHHBIX OT 1 JI0 N, POBHO Ha OJHON M3 KOTOPBHIX HAXOIUTCS MOE3/I.
JLnst moMMKHU HEYIPaBJISEMOro Toe3/a BaM TPeOYeTCs ONpEeIe/InTh HOMED 9TOH CTAHIUH, [OCJIE€ Yero Ha
yTdX OYIyT yCTAHOBJIEHBI MCKYCCTBEHHBIE 3aIDazK/IeHUs U 110e3]1 OyIeT MOofMaH.

st onpesiesiennst HykHOi craniuu gucterdep Capa oJ0/KIIa BaM yCTPOUCTBO, MO3BOJISIIOIIEE BaM
BBIOpATH NPOM3BOJIbHBIE yncia [ u r (I < 1), HOC/e 9ero OHO MPOBEPUT, BEPHO JIU, YTO 03], HAXOIUTCS
Ha CTaHIUU ¢ HOMepoMm Mexy | u 7. K coxkasieHuto, jyisi rnepe3apsiJiku ycTpoiicTBa Tpebyercs k MUHYT
(1 BBI UCIHIOJIB3yeTe €ro KaK TOJIbKO Iepe3apsijika 3aBepIIaeTcs), O9TOMY MeXKJly JBYMs IIPUMEHEeHUSIMU
[I0e3]T MOXKEeT IepedpaThCsd U3 TOH CTAHIUU, Tjie OH cefivyac HaXOJHUTCHA, B JIIOOYIO CTAHIIMIO C HOMEPOM
oTyimyaromumMcs He 6ostee yem Ha k. PopMasibHO, €Cnd MIPU HEKOTOPOM IMPUMEHEHNH YCTPOHCTBa I0e3.T
HAXOJIMJICS Ha CTAHIUU X, TO IPU CJIEJYIOIEM IIPUMEHEHUN OH MOXKET HAXOJIUTHCS Ha JIIOOOW CTAHINY Y,
takoii uro max(1l,r —k) <y < min(n,z + k). Ilpu sroM moes 1 He 3HaET, 4TO BBI IBITAETECH €T0 MOAMATH
U COBEPINAET BCE MEPEMEIEHNs COIVIACHO HEKOTOPOMY 3apaHee COCTABJICHHOMY UM ILJIAHY.

B mporiecce m3sydeHusi ycTpoiicTBa BbI BBISICHUJIN, 9TO OHO OBLIO CJEJaHO OYEHb JIABHO, U CMOXKET
BBIJIEPKATH He OoJjiee YeM ¢ UCIIOJIL30BaHUil, 110C/Ie Yero OHO CJIOMAaeTCsd, a Ballla 3aJia4a OyJIeT CUuTaThCs
IIPOBAJICHHOM.

CwmozkeTe Jin Bbl HAfiTH CTAHINIO, HA KOTOPOI HAXOMUTCS TOE3], 3a He Hojiee UeM ¢ HCIOJIb30BaHU
ycTpoiicTBa?

lNpoTokon B3anmopgenicTeus

[Ipn 3amycke permeHns Ha BXOJ, HofaioTcs Tpu meabx uncaa n (1 < n < 101%8), k (0 < k < 10) n ¢
(4500 < ¢ < 15000).

Y106bI UCIIOJIBL30BATH YCTPONRCTBO, BbI JOJIZKHBI BbIBeCTH depe3 pobest gpa yucialur (1 <1< r < n).
B otBer Ha 3T0 BBI mosyunTe OO CTPOKY «Yes», eCU MEXKy CTAHIIUSIMHU C HOMEpPAMU | U I HAXOUTCS
moe3 1, jubo cTpoky «No» mHade. FKeym [ = 7 u BBl mojiydun oTBeT «Yesy», 9TO 3HAYUT, UTO BbI TOUHO
OTIPEJIC/INIIN CTAHITIIO, HA KOTOPOI HAXOMUTCS TTOE3]T, U BAIIA TTPOTPAMMA TIOCTIE STOTO JOIKHA HEMETICHHO
3aBEPITUTHCA.

Ecan Bamma mporpaMma 3a ¢ 3a1pocoB He CMOTJIa, TOYHO ONPEJIEUTE CTAHIIAIO, Ha KOTOPOH HAXOIUTCS
Oe371, MPOrpaMMa, TOJPKHA TaKyKe HEMEIJIEHHO 3aBEPITUTHCSI, B TPOTUBHOM CJIyYae BEPANKT TeCTUPYIONIeit
CHCTEMBI MOXKET OBITH JIFOOBIM.

[Tocte Kaxka0TO 3amIpoca HEOOXOJUMMO BLIBECTH IEPEBOJ CTPOKU U cOpocuTh Oydep BBIBOJIA — st
sroro umcnoib3yiite komanaesl flush(output) ma a3wike Ilackanp mym Delphi, fflush(stdout) winm
cout.flush() B C/C++, sys.stdout.flush() na sa3pike Python, System.out.flush() ma a3wike Java.
B rounoctu cobstonaiite popMaT B3aMMOJAEHCTBUS ¢ CUCTEMOIA.
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Tinkoff Generation 2021-2022. A. WgeiiHblii koHTeCT
BoaHblii cTaguoH, 6 Hosibps 2021

Mpumep
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
10 2 15000
34
Yes
33
No
22
Yes
3ameuvaHue

B IIEPpBOM TeCTe Ioe3 N3HaYaJIbHO HaXOJUJICA Ha CTaHIIUN 3, II0CJIE€ TIIEPBOT'O UCIIOJIB30OBaHUA yCTpOfI—
CTBa IlepeMeCTHJICAd Ha CTaHIUIO 2, a II0CJIEe BTOPOT'O — OCTaJICA Ha MecCTe.
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Tinkoff Generation 2021-2022. A. aeliHblii KoHTecT
BoaHblii cTaguoH, 6 Hosibps 2021

3apava E. lNeTepbypr?

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 512 merabaii

— DTO0 4TO 3a OCTAHOBKA —
Boaoroe nin Ilomoska? —
A ¢ mwrardopMbl TOBOPHT:
— 910 ropox Jlenuurpa.

«Bot kaxkoit paccesiunbiity, Camyun Mapiak

[IbITasicy cuacTuCch OT MUpPa CIOPTUBHOIO IIporpaMMUpoBaHust, AjnHa cOexkaja Ha BOK3AJ M yexaJia
IpoYb Ha HOYHOIT QJIEKTPpHUYIKE. MI/IHyTbI MeIJICHHO YIIJIBIBaJIM B JaJib, U yCTaBHIYIO J€BOYKY KJIOHUJIO B
coH. Eif cHmICS rOpo-CKas3Ka, Iie He HaJl0 MPOrpaMMIPOBATh, 8 MOKHO I'YJISITh, MEUTATH U HACIAXKIAThCS
KU3HBIO. BHE3aIHO 10K /Ib 13 MHTEPAKTUBHBIX 3aJ1a9 Pa3pyIIu 3Ty UINJLIKIO.

[IpocHyBIIICH U OTKPBIB OKHO, AJTHHA 3a/1aJ1aCh BOIIPOCOM BecbMa (prIocodCKOro croiicTBa: «Ime sa7».
C neppoHa oTepsIBIIECs eBOYKE COODIIMIIM, YTO 3TOT IOPOJL, HE ITOXOXKHUI HU Ha YTO BOKPYT, IIPEICTaB-
JiteT coboil HeOPpUEHTUPOBaHHBINM rpad Ha n BepmuHax u m pebpax. Ceii HeBEPOATHBIA (DaKT, OJIHAKO,
HHUCKOJIbKO He yauBmi Aymmay. OHa JaBHO MedTaja MoObIBaTh B OJHOM TakoM ropoje — Ilerepbypre. Ero
YHUKAJIBHON OTIMIUTETBHON 0COOEHHOCTBIO SBJISETCS TO, 9TO XOTsd ObI MOJIOBUHA €ro pebep — MOCTBI
(ompeiesieHre 1aHO B KOHIE ycjioBust). Tak Kak HUKaKue Jpyrue ropoja AjinHe He HHTEPECHBI, OHA PEIU-
JIa, OTPAHUIUTHLCS PACCIPOCOM HAXOJISAIIMXCS Ha IIAT(OPME SPYAUPOBAHHBIX Iy TEINIeCTBEHHUKOB. JI10001
U3 UX HUX MOXKET II0 JaHHOH BepLIMHE ¥ COODIIUTH JII00oe eIlé He Ha3BaHHOe Pedpo, UCXOMsIIee U3 Hee,
nJIn >Ke 3adBUTH 06 OTCYTCTBUM TAKOBBIX.

AJlnHa HeyBepeHa B CBOUX CHJIAX, IOTOMY IIOIPOCHIIA BAC IIOMOYbL el OIpeNe/ITh, [omaja JIM OHa B
ITetepOypr. Tak Kax eé 1moes CKOpo MPOJOJIKUT CBOH MyTh, 3aJaTh OOJIbIE 37 BOIIPOCOB HE TOJIYIUTCSI.

ObparuTe BHUMaHKE, ITO B rpade MOryT IPUCYTCTBOBATH METIN U KpaTHBIE pebpa.

lNpoTokon B3anmopencTeus

B nepBoii cTpoke cTaHIAPTHOIO MOTOKA BBOJA JIaHbI JBa Meabix duciaa n u m (1 < n,m < 100000) —
qHCJIO BEPIIUH U pebep B rpade cOOTBETCTBEHHO.

st Toro, aTobbl y3HATH OUepeiHOE Pebpo, ncexogsiee u3 u-it Bepmusbl (1 < u < n), Hy’KHO BBIBECTH
«? u». [Tocsie aTOroO BaIIa MporpaMMa Ha BXOJ HOJIy4uT 1eaoe dncio v (—2 < v < —lwm 1l <v<n) —
v = a + b — u, ecam cymecrByer pebpo ab, KOTOpOE MHIUIEHTHO BEPIIUHE U U €€ He ObLIIO Ha3BaHO,
—1, ectm Takoro pebpa He CyIIecTBYeT U —2, €CJIN BbI IPEBBICUIN JOIYCTUMOE IUCJIO 3aIIpocoB. B moces-
HEM CJIydae Ballla IIPOrpaMma JOJKHA HEME/JIEHHO 3aBEPINUTHCS, B UHOM CJIydae 2KIOPU He TapaHTHPYeT
KOPPEKTHOCTH TIOJIYYEHHOT'O BAMU BEP/IUKTA.

Bawm pazperaercs 3a7aTh He 60J1€€ 31 BOIPOCOB.

Y1066 cOOOIMUTL, YTO OTBET HaiimeH, Tpebyercs BbiBecTu «! Yes» miau «! No», B 3aBHCHMOCTH OT
TOrO, AB/IAETCs Ji 3arajgannbiii rpad Ilerepbyprom. B ciydae momoxurensnoro orsera Beisegute [ |
CTPOK, T10 JIBa IEJIbIX YUCJIa U; U v; B Kaxk10ii (1 < u;, v; < n), 0bo3HAYAIONMX, 9TO PeOPO (U;, V;) ABJISTETCS
MocToM. JIr060e pebpo B IIPUBEJIEHHOM CIIUCKE JIOJI?KHO BCTPEUAThCs He 60siee OJIHOrO pasa (KpaTHble pebpa
CUUTAIOTCS PA3JIMIHBIMN).

3alpoc Ha BBIBOJ OTBETa HE BXOJIUT B OI'PAHUYEHUE Ha 371 3AIPOCOB.

He zabniBaiiTe cOpacbiBarh Oydep mocse KaxKaoro 3amnpoca. Hanpumep, na s3bike C-++4 HAL0 UCIOTb-
zoBaTh pyukimio fflush(stdout) miu BbI30B cout.flush(), na Java BbizoB System.out.flush(), na
Pascal flush(output) u stdout.flush() mra a3eika Python.
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MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ

33

? 3
2

71
2

? 2
-1

71
3

71
-1

? 3
-1

! No
4 4

71
2

? 2
3

? 3
2

71
-1

? 3
4

? 3
-1

? 2
-1

? 4
-1

! Yes

12

4
3amevaHue

B yCJI0BUHU B IIpUMeEpe BBaI/IMO,ZLeIU/ICTBI/IH BBO/IUMbI€ 1 BbIBOJIHUMbIC JJaHHbIC PAaCIIOJIO?KEHDBI JIJI5 y,ILO6CTBa
BOCIIpUATUA B XPOHOJIOTUIECCKOM IIOPAJIKE, IIPU peaJIbHOM B3&HMO,IL€fICTBHH HUKaKUE «JINITHUE» IIEePEBOALI

CTPOK BO3HHKATHb HE JTOJIZKHDBI.

BBom-BBIBO B IpuMepax JIeMOHCTPUPYET IPUMED B3aNMOIEHCTBUS BaIlleil IPOrpaMMbI ¢ ITPOBEPSIIOIIEH

CHUCTEMOIA.

B mepBom npumepe 61t 3arajan rpad na Tpex BeprmHax ¢ pebpamu (1,2), (2,3) u (3,1).
Bo Bropom nipumepe 6bl1a 3arajian rpad Ha deTbipex BepimHax ¢ pebpamu (1,2), (2,3), (3,4) u (2, 3).
Pebpo, coemunsionee BEPIINHLL U U U, HA3BIBAETCS MOCTOM, €CJIN MOCJIE ero YIAJCHUS MEXKIy BepIIH-

HaMM ©u U1 U HE CYHIECTBYET IIyTH.
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3apgada F. KonunyecTtBo NpssMOYrosibHbIX TPeyrosibHNKOB

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

Ha miockocTu oTMedeHbI 1 Pa3JudHBIX ToueK. HeoOXoquMO OTMETUTD ele OJHYy TOYKY (He CcOBIa-
JIAIOIIYIO HU C OJTHOI M3 y’Ke MMEIOIINXCs) Tak, YTOOBI MAKCHMHU3UPOBATH KOJIMYIECTBO MPSAMOYTOIBHBIX
TPEeyTOJIbHAKOB, BEPIINHBI KOTOPBHIX — OTMEUYEHHBbIC TOUKH, & KaTeThl IMapaJsljIeJIbHbl OCAM KOODIWHAT.

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
2 CeKyH/IbI

512 merabaiiT

®dopmaT BXOAHbIX AAHHbIX

[lepBast CTPOKa BXOJIHBIX JAHHLIX COIEPIKUT OJHO IeJIoe HoIoxkKuTeabHoe unciao n (1 <n < 2-10%) —

KOJIMYECTBO OTMCYCHHBIX TOYCK.

Kaxkmass 3 mocaeyonux n CTPpoK COMEPXKUT II0 JIBa MEJIbIX YACTa T; U 1Y; (—1()9 < x5,y < 109) —

KOOpAMHATHBI OTMEYEHHBIX TOYEK.

@dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ILI/ITe OTHO YHCJIO — MaKCHMaJIbHOE KOJIMYIECTBO IIPAMOYI'OJIbHBIX TPEYT'OJIbBHUKOB, KOTOPBIE MO2K-

HO IIOJIYYIUTDH, €CJIN OTMETUTH elle POBHO OJHY TOYKY.

MNpumepsbl
CTaHIAPTHHY BBOJ, CTaHOApPTHHE BHBOZ,
4 4
01
10
0 -1
-1 0
5 9
00
01
10
0 -1
-10
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3apada G. NIrpa nuHreuHa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 0.25 cexkyHn
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Obpamume srnumanue: Ima 360046 UHMEPAKMUSHAA.

[Munareun Kcopuit HelaBHO IpUIyMaJl HOBYIO UI'DY. ¥ HErO €CTh N COCYJIeK, 3aHyMEPOBAHHBIX IEJIbIMU
ynciaamu or 1 10 n. Kaxias cocyibka nmeer Temieparypy — nesoe uucio or 1 1o 10°. PoBHO aBe u3
9THUX COCYJIEK OCOOBbIE: MX TeMIIepaTypa paBHA Y, B TO BPeMs KaK TEMIIEPATYPa BCEX OCTAJBHBIX COCYJIEK
paBHa T # y. Bam HyKHO HaliTn 71Be 0coOBIe cocynbKu. Bel MoxkeTe He Oosiee 19 pa3 BHIOpATH HEKOTOPOE
Henycmoe MOJIMHOXKECTBO COCYJIEK U CIIPOCUTH Y NUHIBUHA, YeMy paBHO 1mobuToBoe uckiodaoiiee MNJIN
(XOR) TeMmeparyp COCyJI€K U3 ITOTO TIOJMHOKECTBA.

Bam #Heobxoanmo HaifiTi 0cOOBIE COCYIBKH.

dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTpoka CONEP:KUT TPU HeJbIX duciaa n, , y (2 < n < 1000, 1 < z,y < 109, # y) —
KOJIMYECTBO COCYJIEK, TEMIIEPATYPA OOBIYHBIX COCYJIEK U TEMIIEPaTypPa OCOOBIX COCYJIEK.

@®opmaT BbIXOAHbIX AAHHbIX

Y1065 COOOIMUTH TMHIBIHY CBOIT OTBET, BBIBEIUTE CUMBOJ «!» (6€3 KABBIUEK ), 3aTE€M JIBA TEIBIX TUC/IA
p1, P2 (p1 < p2) — HOMepa 0coOBIX COoCy/iek B MOpsifke Bo3pactranusi. O6parure BHUMAHUE, 9TO «!» U
P1 JOMKHBI OBITH pa3IesieHbl IPobeIoM; HoMepa TaKxKe TOJKHBI OBITh pasaeseHnl mpoberoM. Ilocie Toro,
KaK BbI COOOIIMJIM OTBET, Ballla IPOrpaMMa, JOJ2KHA HEMEIJIEHHO 3aBEPIIUTHCS.

lNpoTokon B3anmopgenicTeus

YT006bI 381aTh BOIIPOC, BBIBEUTE CHMBOI «7» (6e3 KaBbIuek), 1ucio ¢ (1 < ¢ < n), a 3aTeM ¢ pa3imd-
HBIX 9HCEIT P1, P2, ..., Pe (1 < p; < n) — HOMEpa cOCyseK, IPO KOTOPbIE BBl XOTUTE Y3HATH HH(MOPMAIHIO.
Ob6parure BHUMaHUE, UTO «?» U ¢ JOJIKHBI OBITh pa3iesieHbl TPoDeIOM; HOMEpa TaK¥Ke JTOJIZKHBI ObITh
pasieeHnbl IpobeIaMiu.

[Tocsie Toro, Kak BbI 38J]aJ1 BOIIPOC, HEOOXOIUMO CIYUTATH OJHO UUCJO0 — OTBET Ha BOIPOC.

Obparure BHUMaHMe, YTO BB MOXKeTe 3a1aTh He Oosiee 19 Bompocos. B cityuae, ecim Bbl 3a1aguTe
6oJtbie 19 BOIIPOCOB miin 3818 [uTe XOTst ObI OJUH HEKOPPEKTHBII BOIIPOC, BAaIlle PEIIEHUE IOy IUT BEPIUKT
«HempaBunbHHE OTBET».

Eciin B Kakoii-To MOMEHT BaIllla IPOrpaMMa CUYMThIBAET —1 KaK OTBET, OHA JOJIKHA HEMEJJICHHO 3a-
BepIuThCs (Hanpumep, BbzooM exit(0)). Ber mosyunre BepaukT «HenmpaBuibHHE 0TBET», U 3TO Oyjer
03HaYaTh, YTO BbI 33/ O0Jibie 19 BOIPOCOB WM 3aJiajii HEKOPPEKTHBIN Borpoc. Eciu Bbl TPOUTHO-
puUpyeTe 3TO, TO MOXKeTe MOJIYUUThb JIF0OOH BEPIUKT, TaK KaK Ballla [MporpaMMa MPOJOJIKUT YATATh W3
BaKPBITOIO MTOTOKA BBOJIA.

Berime perienre mosiyauT BepJuKT «PemeHwe 3aBUCIO», €CJU BBl He Oyjiere HUYErO BBIBOIUTH WJIN
zabyzere caenaTh omeparuio £lush mocie BeIBOIA BOIPOCA U OTBETA.

Yro6bI BLIIOJIHUTE onepanuio flush, MoxkKeTe UCIOIB30BaTh (Cpa3y MOC/Ie BBIBOJA YHCE U TIEPEBOJIA
CTPOKH):

e fflush(stdout) B C++;

e System.out.flush() B Java;

stdout.flush() B Python;

flush(output) B Pascal;

[ ] ﬂﬂﬂ APYyrux sg3bIKOB CMOTPpUTE JOKYMCHTAIIUIO.
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Mpumep
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
421 73123
711
713
1 113
3amevaHue

st mepBoro Borpoca oTBeT paBeH 1 G2 H 1 = 2.

JL1st BTOPOTO U TPETHETrO BOIPOCOB OTBET paBeH 1, cjieoBaTEIbHO, OCOObIE COCYJIbKUA UMEIOT HOMEpPa
1ud.
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3apgayva H. CeasHocTb niockoro rpadpa

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2.5 CeKyH]I
OrpaHnudenue 1o IaMsITH: 512 merabaii

Jan mrocknmit rpad. [locTymatoT 3ampochl AByX BUIOB:

e — a; b; — ymaauTh pedPo MEXKIY BepLIMHAME a; U b; 1 BHIBECTH KOJIMYECTBO KOMIIOHEHT CBSI3HOCTHU
B rpade 1mocse 9Toi omepaliyim.

e 7 a; b, — BuIBeCTH, IIPaBIa JU, YTO BEPIIUHLI a; U b; B JTaHHBIA MOMEHT JIE?KAT B OJHON KOMIIOHEHTE
CBA3HOCTH.

dopmaTt BXOAHbIX AAHHbIX

B nepBoii CTPOKe BXOTHBIX JAHHBIX JAHBI JIBA MEJIBIX HOTOKHTETLHBIX uncaa n 1 g (1 < n < 107,
1<qg<2- 105) — KOJITYECTBO BEPIINH B rpade 1 KOJTUIECTBO 3AIIPOCOB.

Kaxkiast u3 noc/ieiyomumx n crpok Haunnaercs ¢ aucyia k; (1 < k; < n—1), paBHOro CTeneHn BepIinHbL
i B m3HavaabHOM rpade. Hdamee uayT k; uncen vi; (1 < v;; < n), obosHavaomue coce/ieil BEPIIUHLL § B
ropsiake 06xXo/a 110 9acoBOil CTpeJIKe.

[Tocnenyromue q cTpok 3agat0T 3anpockl. ObpaTnTe BHUMaHUE, YTO YUC/IA B 3alIpOCaxX 3aKOIUPOBAHBI.
Ecnu orBer Ha mpeabLayiuii 3arpoc paBeH last, TO 3aIIpoc HEOOXOINMO IMPOU3BECTH Ha 4Yncaax a; P last
u b; @ last (cauraiire, uro usHavasbHo last = 0, @ — oneparysi HTOOGUTOBOIO UCKJIIOYAOIIErO UJIN).

@®opmaT BbIXOAHbIX AAHHbIX

Ha Ka)K,ZI;LIfI 3aIIpoC IEPBOrO THUIIa BBIBEAUTE OJHO YHCJIO — KOJIMYIECTBO KOMIIOHEHT CBA3HOCTH.
Ha Ka}KﬂbIﬁ 3aIlIpoOC BTOPOI'o THUIla BbIBEJUTE OJHO YHCJIO: <<1>>, €CJIM BEepIIUHbI a; U bz Jie2KaT B O,HHOfI
KOMITOHEHTEe CBA3HOCTU, U «0» B IIPOTUBHOM CJIy4dae.

Mpumep
CTaHIAPTHHHE BBOZ, CTaHOAPTHHHE BHBOZ,
4 3 1
3234
214 0
11
212
12
- 02
731
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3apada I. Alien Invasion Online

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 2 seconds
Orpanudenne 1o MAMSITH: 256 megabytes

This is an interactive problem.

Recently, aliens from planet Nibiru, also known as Not- Taking-It, have decided to invade the Earth. As
the chief of the Nibiru Special Forces headquarters, you are planning to land the first group of spaceships
in Byteland, the most peaceful country of the Earth.

You know that the territory of Byteland has a shape of a polygon with n vertices on a plane (yes,
Byteland is not very large, so we can view the surface around Byteland as part of the plane). Each vertex
of this polygon represents a town, and each side represents a part of the border of Byteland. Of course,
the border cannot intersect itself, and two sides of the polygon can have a common point only if they are
neighboring (in this case, there is exactly one common point).

Your task is to find the exact area of Byteland in order to calculate the number of spaceships to be
located there. However, you do not know the exact shape of Byteland, since it would take too much time
to discover. Fortunately, the Nibiru Intelligence Agency has sent spies in each of the n towns of Byteland.
Each spy has a huge signal lamp. You also know that the spies are numbered 1 through n such that the
spies with neighboring numbers (in other words, numbers that differ either by 1 or by n — 1) are located
in towns that are directly connected by a part of the border.

You can perform the following special operation. At first, you tell each spy to switch his lamp either
on or off. Then, you send an astronaut to the Earth, she sees all lighted lamps and tells you the least area
of a convex set containing all these lamps (in other words, the area of the convex hull of these lamps). As
it is difficult to keep orientation in space, the astronaut can tell nothing else about positions of the towns.

n(n—1)

notice something strange and the invasion will fail. Find the exact area of Byteland without making too
much noise!

Note that if you perform a special operation more than times, the Bytelandian police will

lNpoTokon B3anmopencTeus

At first, you get one integer n (3 < n < 200), the number of vertices of the polygon representing
Byteland.

Then you make at most n(n2—1) special operations. A query describing the special operation should
have the form of two lines:
? k
a1 as ... ag
where k (3 < k < n) is the number of spies that have to switch on their lamps and a1, ..., a, (1 < a; < n,

a; # a; for i # j) are the indices of towns where these spies are located. All spies in all other towns will
switch off their lamps.

After making a query, you should read one line with a single non-negative number from the input: the
area of the convex hull built on lamps that are lit up (in square meters).

When you think you know the area x of Byteland, print
'
on a single line. Printing the answer does not count as a special operation. The answer should be accurate,
neither any errors nor leading zeros are allowed. After that, your program should terminate gracefully.

Remember to put a newline character and flush the output buffer after making a query or printing an
answer.

It is guaranteed that the polygon does not change during the program execution, and the area of the
polygon is strictly greater than zero. Also, it is guaranteed that there exists a Cartesian coordinate system
on a plane containing Byteland such that both coordinates of all vertices of the polygon (in meters) are
integers in the range [—109, 109].
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Mpumep
standard input standard output
3
7?3
123
0.5
' 0.5
3ameuvaHne

For the sample test, the Bytelandian towns are located in points (0,0), (0,1) and (1,0) for some

Cartesian coordinate system.
Note that blank lines in sample input and output are printed only for clarity and do not exist in

reality.
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3apada J. Milliarium Aureum Online

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 0.5 seconds
Orpanudenne 1o MAMSITH: 256 megabytes

Roman Empire is vast and, as everybody knows, all roads lead to Rome!

Following the trail of the Last Centurion, professor Melody Song found an ancient map of Roman
roads. The exact position of Rome was forgotten long ago, and Melody wants to recover it from the map.
There are n cities on the map, numbered from 1 to n, and m roads. Each road is marked as either minor
or major.

Major roads were used to travel to Rome and formed a spanning tree, and minor roads were used as
alternatives or to travel between other cities. Each road had some fixed width. It is known that major
roads were very wide: if we consider two paths from Rome to any other city, an arbitrary path P and a
simple path ) using the major roads, the thinnest road on path P could not be wider than the thinnest
road on path Q.

The map found by Melody contains information on every road in Roman Empire, namely its type ¢
and width w. Your task is to help her determine which cities may correspond to Rome according to the
map.

®opmaTt BXOAHbIX AAHHbIX

The first line of input contains two integers n and m (1 < n,m < 10°).

Each of the next m lines contains four integers, t;, u;, v;, and w;, which describe a bidirectional road
from city w; to city v; with type ¢; and width w; (1 < w;,v; < n, 1 < w; < 109). The type is t; = 0 for
minor roads and ¢; = 1 for major roads.

There may be multiple roads between the same pair cities, and there may be roads connecting a city
to itself. It is guaranteed though that there is exactly one simple path via major roads between each pair
of cities.

®opmaT BbIXOAHbIX AAHHbIX

On the first line, output an integer k£ which is number of cities which may be Rome.
On the second line, output k integers in ascending order which are the numbers of those cities.
It is guaranteed that there is at least one such city.

lNpumepsbl
standard input standard output

46 1
1122 1
1132
1142
0233
0343
0423
33 3
0231 123
112
1132
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3agayva K. Henérkne nognocnepoBatenbHocTu [Ha 10]

Wmst Bxoanoro daitira;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHN:
OrpaHnudenue 1o IaMsITH:

JlaHO N CTPOK M3 MaJIEHbKHUX aHIVIMICKUX OyKB. PaccMoTpuM Bce miepecTaHOBKHU 9TuX CcTpoK. Ompee-
JINTE, NJId CKOJIBKNAX N3 HAX CTPOKA, IOJyYeHHAad KOHKATCHAIINECH CTPOK, IIEePECTABJICHHBIX B COOTBETCTBAN

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
1 cexynma

256 merabailT

C TIEPECTAHOBKO, MMeeT YETHOE UNCIO0 PA3JIMYIHBIX MTOIIOCTIEI0BATEILHOCTEIR.

CDopmaT BXOAHbIX OAdHHbIX

[TepBas cTpoka cogepkut nesoe qucyio n (2 < n < 20).

Cremyromiue n CTPOK COJEPKAT CTPOKU M3 MaJEHbKUX aHIVIMHCKUX OYKB. JIJTHHBI KaxKJI0il CTPOKU He

npesocxoauT 10°.

®opmaT BbIXOAHbIX AAHHbIX

BBIBQ,ZLI/ITG CIMHCTBCHHOEC YHNCJIO — OTBET.

lNpumepbl

CTaHIAPTHHHE BBOJ,

CTaHZapTHHI BHBOJ

ba

a
baa

3ameyaHune

Paccmorpum nepsbiii ipumep.

Y crpoku "baa" = "ba" + "a'" pa3JMYHBIX HOTIOCAE0BaTEIbHOCTEMH 6: TIycTas, "a", "b", "aa", "ba",

Ilbaall .

VY cTpoknu "aba" = "a" + "ba" pa3JUYHBIX MTOIIOC/IEI0BATEILHOCTEH 7: mycTas, "a", "b", "aa", "ab",

Ilball7 llaball .

ITostomy otBer 1.
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3apaya L. Toll

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2.5 cexyHT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

IIpocture, uro ycsioBue Ha aHryiuiickom. Ho oHO He Oo4eHBb CI0XKHOE. ;)

Happyland can be described by a set of N towns (numbered 1 to N) initially connected by M
bidirectional roads (numbered 1 to M). Town 1 is the central town. It is guaranteed that one can travel
from town 1 to any other town through these roads. The roads are toll roads. A user of the road ¢ has to
pay a toll fee of ¢; cents to the owner of the road. It is known that all of these ¢;’s are distinct. Recently,
K additional new roads are completed and they are owned by a billionaire Mr. Greedy. Mr. Greedy
can decide the toll fees (not necessarily distinct) of the new roads, and he has to announce the toll fees
tomorrow.

Two weeks later, there will be a massive carnival in Happyland! Large number of participants will
travel to the central town and parade along the roads. A total of p; participants will leave from town j
and travel toward the central town. They will only travel on a set of selected roads, and the selected roads
will be announced a day before the event. By an old tradition, the roads are to be selected by the richest
person in Happyland, who is Mr. Greedy. Constrained by the same tradition, Mr Greedy must select a
set of roads that minimizes the sum of toll fees in the selected set and yet at the same time allow anyone
to travel from town j to town 1 (hence, the selected roads form a "minimum spanning tree"where the toll
fees are the weights of the corresponding edges). If there are multiple such sets of roads, Mr. Greedy can
select any set as long as the sum is minimum.

Mr. Greedy is well-aware that the revenue he received from the K new roads does not solely depend
on the toll fees. The revenue from a road is actually the total fee collected from people who travel along
the road. More precisely, if p people travel along road ¢, the revenue from the road ¢ is the product ¢; - p.
Note that Mr. Greedy can only collect fees from the new roads since he does not own any of the old roads.

Mr. Greedy has a sneaky plan. He plans to maximize his revenue during the carnival by manipulating
the toll fees and the roads selection. He wants to assign the toll fees to the new roads (which are to be
announced tomorrow), and select the roads for the carnival (which are to be announced a day before the
carnival), in such a way that maximizes his revenue from the K new roads. Note that Mr. Greedy still
has to follow the tradition of selecting a set of roads that minimizes the sum of toll fees.

You are a reporter and want to expose his plan. To do so, you have to first write a program to
determine how much revenue Mr. Greedy can make with his sneaky plan.

®dopmaT BXOAHbIX AAHHbIX

The first line contains three space-separated integers N, M and K (1 < N < 10°,1 < M < 3- 105,
1 < K <20).

The next M lines describe the initial M roads. The i-th of these lines contains space-separated integers
ai, by and ¢; (1 < a;,b; <n, 1< ¢ < 109, all ¢; are distinct), indicating that there is a bidirectional road
between towns a; and b; with toll fee ¢;.

The next K lines describe the newly built K additional roads. The i-th of these lines contains space-
separated integers x; and y; (1 < z; < y;), indicating that there is a new road connecting towns z; and
Yi-

The last line contains N space-separated integers, the j-th of which is p; (1 < p; < 109), the number
of people from town j traveling to town 1.

It’s guaranteed that between any two towns, there is at most one road (including newly built ones).

(DopmaT BbIXOAOHbIX OdHHbIX

Your program must write to the standard output a single integer, which is the maximum total revenue
obtainable
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10 20 30 40 50

400

3ameyaHune

In this sample, Mr. Greedy should set the toll fee of the new road (1,3) to be 5 cents. With this toll
fee, he can select the roads (3,5), (1,2), (2,4) and (1,3) to minimize sum of toll fees, which is 14 cents. 30
people from town 3 and 50 people from town 5 will pass through the new road to town 1 and hence he can
collect an optimal revenue of (304 50) x 5 = 400 cents. If, on the other hand, the toll fee of the new road
(1,3) is set to be 10 cents. Now, constrained by the tradition, Mr. Greedy must select (3,5), (1,2), (2,4)
and (2,3) as this is the only set that minimizes the sum of toll fees. Hence, no revenue will be collected

from the new road (1,3) during the ¢

arnival.
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