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3apaya A. Caves and Tunnels (MNewepbl u TyHHENN)

Nwmst Bxompaoro daiiia:
Nmst BeIxXOmHOTO haiiia:
OrpanudeHnne 10 BPEMEHH:
Orpanuyenue 10 IaMATH:

caves.in
caves.out

5 seconds

64 megabytes

After landing on Mars surface, scientists found a strange system of caves connected
by tunnels. So they began to research it using remote controlled robots. It was found
out that there exists exactly one route between every pair of caves. But then scientists
faced a particular problem. Sometimes in the caves faint explosions happen. They cause
emission of radioactive isotopes and increase radiation level in the cave. Unfortunately
robots don’t stand radiation well. But for the research purposes they must travel from
one cave to another. So scientists placed sensors in every cave to monitor radiation level
in the caves. And now every time they move robots they want to know the maximal
radiation level the robot will have to face during its relocation. So they asked you to
write a program that will solve their problem.

®dopmaTt BxoaHoro caina

The first line of the input contains one integer N (1 < N < 100000) — the number of
caves. Next N — 1 lines describe tunnels. Each of these lines contains a pair of integers
ai, b; (1 <a;, b; < N) specifying the numbers of the caves connected by corresponding
tunnel. The next line has an integer @ (@ < 100000) representing the number of
queries. The @ queries follow on a single line each. Every query has a form of “C U V7
where C is a single character and can be either ‘I’ or ‘G’ representing the type of the
query (quotes for clarity only). In the case of an ‘I’ query radiation level in Uth cave
(1 <U < N) is incremented by V (0 <V < 10000). In the case of a ‘G’ query your
program must output the maximal level of radiation on the way between caves with
numbers U and V (1 < U, V < N) after all increases of radiation (‘I’ queries) specified
before current query. It is assumed that initially radiation level is 0 in all caves, and it
never decreases with time (because isotopes’ half-life time is much larger than the time
of observations).

Ilepag crTpoka BxomHOro aiaa  CONEPXKHUT OJHO Iemoe  guciao N
(1 < N < 100000) — xomumuecrso nemiep. Caenyromme N — 1 crpok Omuchi-
BalOT TyHHENH. KaxKjgas W3 3THX CTPOK CONEPXKHUT JBa LENBbIX 9HCIa — a; U b;
(1 < a;,b; < N), ONUCHIBBLIOIINE TYHHEIb W3 TEMIEPHI C HOMEPOM a; B MEIIEpy C
nomepom b;. Crenyromas crpoka comep:kur nejmoe duciao @ (1 < @ < 100000),
O3HAYAOIEe KOJUIECTBO 3ampocoB. [lamee mayTt () 3ampocoB, IO OJHOMY HA CTPOKY.
Kaxxawiit 3anpoc umeer Bug «C U V», roe C' — cumBon «I» aubo «G», o3HAYAIOIHAE
Tun 3anpoca (KaBblYKM TOJIBKO Jyid gdcHOcTH). B cayuae sampoca «I» ypoBeHb

paguauuu B U-ii nmemepe (1 < U < N) ysesauuusaerca wa V (0 < V < 10000). B
cIydae 3ampoca «G» Balla MPOrpaMMa JOJKHA BBIBECTH MAKCHMAJBHBIA yDPOBEHD
paauauuu Ha nyTu Mexay uewepamu ¢ Homepamu U u V (1 < U,V < N) nocie
BCeX yBenmueHwil paguanuu (3ampocoB «I»), ykasamubix panee. IIpemamomaraercs,
YTO M3HAYAJIBHBLIN ypOBeHb pajmanuu paseH 0 BO BCeX Memepax, W OH HUKOTIA He
YMEHBIIAETCS CO BpeMeHeM (IIOTOMY UTO TEPUOJ, TTOMYPACIAAA W30TOIOB MHOTO GOIBIITE
BpeMeHu HabJIII0IeH! ).

®opmaTt BbIXOgHOrO paiina
For every ‘G’ query output one line containing the maximal radiation level by itself.
Jnst kaxkmoro 3ampoca «G» BBIBEINTE OJHY CTDOKY, COMEPKAILYI0 MAKCUMATHHBIN
YPOBEHDb PAIUAITUN.

Mpumep
caves.in caves.out

4 1
12 0
2 3 1
2 4 3
6
I11
G11
G 3 4
I23
G11
G34

3apaya B. lNewepbl n TyHHeNnu-easy

Banaga «Caves and Tunnels (Ilemepst u Tynnenu)» ¢ orpanndenusivu 1 < N < 100,
1<Q < 100.

3apava C. Bepudukayus mogenein

Wnms sxomunoro gaiina:
Wms Beixoamnoro gaiina:
Orpanudenue Mo BpEMEHHU:
OrpaHuyeHne 10 HaMATH:

model.in
model .out
3 cekyHBI
64 merabaiita

Cepexka paboTaeT HaJ HOBBIM MPOEKTOM IO BEpPUPUKAINHA HEIeTEPMUHUPOBAHHBIX
nporpaMMHbIX Mojenedi. [lepeas Bepcusi mporpamMmel Oyaer paboTaTh ¢ ANUKINIECKHU-
MU IporpamMamu. AIyKiandecKas MporpaMMa B BUIE, IPUTOIHOM JJisd BepupUKaIiu,
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[IPE/ICTABIAETCA B BUAE OPUEHTHPOBAHHOTO ANMKJINIECKOrO B3BEIIEHHOr0 rpada, B KO-
TOPOM €CTh BEPIIHHA S, U3 KOTOPOH JAOCTHKUMBI BCE OCTAJIHHBIE.

Pesysbrarom Bepuduxanmum anukindeckoil nporpaMMbl ABJISETCs BepUUKAIUOH-
HOe epeBo. Bepugurayuonnvm depeeom HA3BIBAETCS OPUEHTUPOBAHHOE KOPHEBOE Jie-
PEBO C KOPHEM B BEpIIUHE S, 110 JIyraM KOTOPOro MOXKHO J0OpaThCd M3 BEPINUHBL S J0
m060it apyroit BepimHbL. V3y1uaeMoil XapaKTepUCTUKON BepuPUKAIMOHHOTO IepeBa
aBysierca ero xapakrepucruka babénko—Konenmosuua (XBK) — kosnmdecrBo exuuuiy
B JIBOMYHOW 3aIUCH CYMMBI BECOB JyT, U3 KOTOPBIX OHO COCTOMT. 1IOCKOJIbKY y aluK-
JITYECKON TTPOTrPAMMBI MOKET OBIThH HECKOJIHKO Bepu(UKAIMOHHBIX JdepeBbeB, Cepexy
uHTEepecyer cpennee 3HaveHne XBK mo BceM BO3MOXKHBIM Bepu(DUKAITMOHHBIM JI€DE-
BbsIM.

®dopmaTt BxogHoro caina

[TepBas crpoka BxogHOro daiiiaa coOmepKuUT ABa UEJIbIX YUCIA I U M — KOJIUYECTBO
BepuH u ayr rpada, coorsercreerno (2 < n < 20, 1 < m < 50). Bepmuna s umeer
HoMmep 1.

Crenyromye m CTPOK COIEPIKAT 1O TPHU HENBIX YUCIA a;, b; U ¢; — HOMEp BEPIIUHBI,
M3 KOTOPO# BBIXOIUT /IyTa, HOMEDP BEPIIUHBI, B KOTOPYIO OHA BXOIUT W BECA ITOU TyTH.
Beca nyr meorpunarenbubl u He npessimaior 107. B rpade Her mapasuienpHbix ayr. B
rpade HET IUKJIOB.

®dopmaTt BbiIxogHOro daiina

BoiBenuTe B BHIXOTHOMN (Al OMHO BEIIECTBEHHOE YHCI0 — CPEAHEE KOJTUIEeCTBO €11~
HUIL B JIBOMYHOM 3amucu Beca BepudukanuoHHoro gepesa. OTBeT NOJZKEH OTIUYATHCS
OT TIpaBUIBHOTO He Gomee dem wa 1076,

Mpumepsbl

model.in model.out

1.5

W NP D
DO W N
N =, ==

3apava D. Coto3sbl

Nmst Bxomporo daitia:
Nmst BeIxXOmHOTO paiiia:
OrpaHuvenve 1Mo BPEMEHHU:
Orpannvenue 10 IaMATH:

alliance.in
aliiance.out
2 CeKyHJIbI

64 merabaiir

B TpI/IaMeTI/ICTOBOM KOPOJIEBCTBE OLLJIO 1 TOPOJOB U M JOPOT, COEANHABIITNX HEKOTO-

pbie u3 HuX ApyT ¢ Apyrom. OJHAXK I B PE3yIbTATE KCIIEPUMEHTOB IIPUIBOPHOIO Mara
I mpon3oro KaracTpoduIeckoe PacCIIeieHre: BO BCEIEHHONH BMECTO OZHOTO Tpua-
METHCTOBOI'O KOPOJIEBCTBA IOSBJIOCH MHOXKECTBO €ro Komuil, win ompastcerud. Bosee
TOrO, B KaXKJIOM M3 HUX KarxKJIasl JOPOra CTaJIa 3aKOJIIOBAHHON 1100 CrIocoboM «, TrbO
c11ocoBoM w (CTOMT OTMETHTD, YTO KAXKI0€ U3 BO3MOXKHBIX COUCTAHUIN 3aKOJIOBAHHO-
cTeil IOPOr MOSIBUJIOCH POBHO B OJHOM M3 OTPAYKEHUil).

CaoiicTBa 3aKOJI0M0BAHHOCTEH (r M W TAKOBBI, YTO TOPOJA G, b U ¢ 06Pa3yIOT TOPrOBBIi
€OI03 TOTJIA ¥ TOJBKO TOI/A, KOTJA eCTh IOPOru Mex iy a u b, mexy b u ¢ u mexny ¢
U @, 3aKOJIIOBAHHBIE OJHUM U TEM YK€ CIIOCODOM.

®dopmaT BxoaHoro cpaiina

B mepBoit cTpoKe BXOTHBIX JAHHBIX 3AMMUCAHBI ABA IIEJIBIX UHUCIA N W M — KOJHU-
9eCTBO TOPOHOB M J0por TpHaMeTHcTOBOrO KOPOJEBCTBA. B CleAyIOIMMX M CTPOKAX
3allMCaHbl APl YHCEN, 33JIAI0IIKE TOPO/Ia, COEIMHEHHBIE COOTBETCTBYOIIUMU JIOPOra-
vu. 3 < n < 20000, 1 <m < 300000. Hukakue aBa ropoia He COeIUHEHBI bojee dem
OJHOM TOPOTOil, HUKaKasl JOPOra He COeIUHSIET TOPOJI CaM ¢ CODOIi.

dopmaTt BbIXOgHOrO paiina

BbIBe,HI/ITe KaK MOXKHO TOYHEE €IMHCTBEHHOE€ BEIIECCTBEHHOE IHCJIO — CpeaHee KOJIH-
9eCTBO COI030B, KOTOpOe 00pa30BAIOCHh BO BCEX OTPaXKEHUAX 1PHUaMETHCTOBOIO KOPO-
JeBCTBa.

Mpumep

alliance.in aliiance.out
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