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Obg3aresibHBIE 3a/1a9M

3apgaya 3A. Mewepbl n TyHHenm [1 sec, 256 mb]

[Tocsie nocajiku na Mapc yuénbie HAILIA CTPAHHYIO CUCTEMY IeNIep, COeIMHEHHDIX TYHHEJISIMU.
N yuénbie navau uccjaeg0BaTh Ty CHCTEMY, HCIOJIb3Ys YIIPaBaseMblx poboToB. boiio obHapy-
JKeHO, ITO CyIIeCTBYeT POBHO OJUH IIyTh MEXKIy Kazkaoil mapoii memep. Ho morom yuénbie 00-
HAPYKUIU creluduiecKyo npobdaemy. MlHoraa B memepax mpoucxoadaT HeOo IbIne B3pbiBbl. OHI
BBI3LIBAIOT BLIOPOC pPAJMOAKTHUBHBIX M30TOIOB U YBEJIHYHBAIOT YPOBEHL paamaruu B memepe. K
COKaJIEHUIO, POOOTHI ILJIOXO BBIJAEPKHUBAIOT pajuanuio. Ho /s mcciegoBaHus OHU HOJIZKHBI I1€-
PEMECTUThCSA W3 OJHON HeIepbl B APYryio. Y UYéHble TOMECTHIN B KaryKIyI0 IMEeIepy CEHCOP st
MOHUTOPUHTA YPOBHS pajualnuu. Termeph OHM KaxKJblil pa3 Mpu JIBUZKEHUH poOOTa XOTAT 3HATH
MaKCHMAaJIbHBI YPOBEHb PAIHANNN, ¢ KOTOPBIM IIPHIETCA CTOJTKHYTLCSI POOOTY BO BpeMs €ro Ie-
pemernenng. Kak BbI yzKe J0TaIaInuch, IPOrpaMMy, KOTOpas 9TO jejaeT, Oygere IHCATH BbI.

dopmaT BXOAHbIX AAaHHbIX

[TepBas crpoka BxojHOro daitra cogepxut oauo neaoe aucao N (1 < N < 100000) — koude-
ctBo nemep. Crenytomnme N —1 ¢TpoK ONUCHLIBAIOT TyHHe U, Kaxk1as 3 3TUX CTPOK COAEPKUT JIBA
nebix yncaa — a; u b; (1 < a;,b; < N), OlUCHIBBIOLIME TYHHE/Ib U3 IEHIEPbl ¢ HOMEPOM @; B LeIle-
py ¢ HomepowM b;. Caeyromiast ctpoka cogepkut nesoe ancyao @ (1 < Q < 100000), oznavaromiee
KOJIM4YeCTBO 3anmpocos. Jdasee uayr () 3anpocos, 10 OJHOMY Ha CTPOKY. KarKiplii 3ampoc nmeer
g «C U Vs, rne C' — cumBosa «I» mubo «G», 03HAYAMONINE THIT 3a0POCa (KABBIYKU TOJBKO JIJIsI
sicaocrn). B ciayuae 3anpoca «I» yposenb paguanuu B U-it nemepe (1 < U < N) yBenuunBaercs
ma V (0 < V < 10000). B cayuae 3anpoca «G» Baiia mporpamMMa JOJ?KHA BBIBECTH MaKCHMAJIb-
HBI{T yPOBEHb pajuanun Ha 1yTH Mexay nemepamvu ¢ Homepavu U u V' (1 < U,V < N) nocae
BCex yBesandennii pagnanuu (3ampocoB «Is), ykazaHHbIX paHee. [Ipejmoaraercs, 4T0 n3HAYATb-
HBIIl ypoBeHb pajuanuu paBeH () BO BcexX Iemepax, i OH HHKOIJIA He YMEHbBIIAeTCsS CO BpeMeHeM
(moTOMY YTO MEPUOJT MOJIypaciajia W30TOHOB MHOTO OOJIbITE BDEMEHU HAOIIOIeHNUS).

@dopmaT BbIXOAHbLIX AAHHbIX

Jlna kaxkaoro 3amnpoca «G» BBIBEIUTE OJIHY CTPOKY, COJAEPIKAILYI0 MaKCUMAJIbHBII yPOBEHD
paJualum.

MNMpumep

caves.in caves.out
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3apaya 3B. [Ounamuyecknuii Jlec [1 sec, 256 mb]

BaM HyzKHO HayuInTbCg 00pabaThIBATL 3 TUIA 3AIIPOCOB:
1. Jo6aButh pebpo B rpad (link).
2. Vaaauth pebpo u3 rpada (cut).

3. Ilo aBywm BepimHam @ u b, onpeiesinTh, JezKar Jiu OHH B OJJHON KOMIIOHEHTE CBsI3HOCTH (get).

3znaganbro rpad mycroii (comepkut N BepiinH, He cogep:kutT pebep). [apantupyercs, 9To B
JII000i#t MoMeHT BpeMenu rpad spiasercs jecoMm. [Ipu nmobasiennu pebpa rapaHTupyeTcs, 9TO €ro
ceituac B rpade ner. Ilpu ynanenun pedpa rapaHTHpyeTCs, YTO OHO yzKe J00aBJIE€HO.

dopmaT BXOAHbIX AAaHHbIX

Yucia N u M (1 < N € 10°+1, 1 < M < 10°) — koIuuecTBo BepIIMH B jepese H,
COOTBETCTBEHHO, 3ampocoB. [lamee M cTpok, B Kax10il cTpoke KoMana (link wiu cut, win get)

u 2 yucaa or 1 10 N — HOMepa BepIIuH B 3aIlpoce.

dopmaT BbIXOAHbLIX AAHHbIX

B BrixomuOil daiilr ay1a Kazkaoro 3ampoca get BeiBeauTe (), ecin He JieyKaT, UIX 1, ecIn JexKar.

MNMpumep
eulertour.in eulertour.out

37 0101
get 1 2

link 1 2

get 1 2

cut 1 2

get 1 2

link 1 2

get 1 2

5 10 110100
link 1 2

link 2 3

link 4 3

cut 3 4

get 1 2

get 1 3

get 1 4

get 2 3

get 2 4

get 3 4
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bonyc

3apgaya 3C. Distance Sum [5 sec, 256 mb]

Ha nekoropoii kapre 0003Ha4YeHbI . TOPOJIOB U 1 — 1 J0pora, CoenHSIIoNIasi 3TH TOPOa TaKUM
obpazoM, 4TO ToJIydeHHbIl rpad saBJgeTcs gepeBoM. ['0poga 3aHyMepPOBaHbI MMOC/IEI0BATEIHLHBIMEI
MeJIBIMA 9ucJaaMu oT 1 10 n.

[opox 1 aBigerca KopHeM jepeBa; 0003HATNM JJIsd KazK/I0ro ¢ > 1 ropoi, SBJAMOIIHIICA mpe/I-
KOM TOpojia ¢, 3a P;, & PACCTOSHIE MKy TOpOIaMu p; U ¢ 3a d;.

Snuke xouer gyt kaxa0ro 1 < k < n BBIYUCANTH HAUMEHBIIYIO CyMMY PACCTOSHHUI OT HEKO-
TOPOTO TOPOJA 0 TOPoaoB 1,..., k:

1<v<n

min {Z dist(i,v)} (1)

Baech dist(u,v) 0603HAUAET PACCTOSHEE MEXKIY TOPOJIAME U U 0.

dopmaT BXOAHbIX AaHHbIX

[leprast cTpoka Bxoja coaepKuT oaHo 1ejaoe uncao n (1 < n < 2-10°%). Jdanee uayr n — 1
CTPOK, i- U3 KOTOPBIX COJIEP:KHUT JIBa MEJIBIX YHCJIA P;y1 U d;r1 — HOMEp IIpejKa ropoja ¢ + 1 u
paccTosgHue Me:KIy ropoaoM i + 1 u atum npeakoM (1 < p; < n, 1 < d; < 2-10%, p; obpasyioT
JIEPEBO).
dopmMaT BbIXOAHbIX AAHHbIX

BriBegure n cTpok. B i-ii u3 3THX CTPOK BBIBEIMTE OTBET Jjd k = 1.
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MNpumepsbl
tdsum.in tdsum. out
10 0
41 3
11 3
31 4
31 5
51 7
6 1 10
6 1 13
8 1 16
41 19

= =
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w
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12 5 9
5 2 13
12 1 14
75 21
51 22
61 29
12 1 31
11 1 37
12 4 41
11 41

5 47
10 4 56
12 59

Crpannua 5 nz3 9



MaToe gomawHee 3agarvne: Heavy-Light n Euler-Tours
ClMb, Akagemnyecknii Yuueepcutet, 11 mapta 2015

3apaya 3D. Union [1 sec, 256 mb]

As you remember, in the problem “Iree picture” there was a story about a common huge
project. This project is the union of two big companies. Now we finally can tell you some details
about this union of the two big companies, Facepalm and Perimeter. It is not important what was
in the previous problem. Now we want to speak about that tree. A tree is an undirected connected
graph without cycles.

This tree is a model of something big and still secret. You don’t need to know the details.
All you have to know is that there is a tree with n vertices. All the edges of the tree have some
weight. You will be given lots of queries. Each query asks you to find the number of edges on the
path between two vertices which have the weight less or equal to some given threshold. Write a
program to answer these queries.

dopmaT BxOoAHbIX AAHHbIX

On the first line of input, there is an integer n, the number of vertices of the tree (1 < n < 109).
Next n — 1 lines describe the edges of the tree. Each line contains three integers a, b and w where
a and b are the vertices that are connected by the current edge and w is the weight of this edge
(1<a,b<n,a#b, 1 <w<10°). The next line contains the number of queries ¢ (1 < ¢ < 10°).
Each query consists of three integers v, v and k separated by spaces where v and u are the vertices
that are the start and the end of the path and k is the threshold (1 <v,u<n, 1 <k < 106).

dopmMaT BbIXOAHbIX OAHHbIX

For each query, print one integer which is the number of edges on the given path which have
the weight less than or equal to the given threshold.

MNpumepsbl
union.in union.out

3 1
121 2
132 1
3

122

2 32

231

4 0
123 1
234 3
146 1
5 0
122

4 25

4 36

235

231
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3apaya 3E. Inspector is Coming [2 sec, 256 mb]

After the New Great Technical Revolution in 2017 Mankind decided to conquer the entire
Universe. In 2030 first spaceships were constructed and several expeditions were organized away
from the Solar System. These expeditions were aimed at colonization of new planets.

In 2032 one of the spaceships reached ZetaX and the expedition met the aboriginal population.
Colonization of that planet was a hard task. There were desperate struggles for every meter of
the territory. As soon as the army conquered a considerable part of the land, they built a base
station there to hold the territory and protect it from the enemy. A road to another base station
was laid as well. But since any sort of construction during the war is a very risky business, they
built exactly one road to an already existing station. There was only one army conquering ZetaX,
so base stations appeared successively one by one.

Now the war is over, the army is gone, and N base stations are still on the planet. However,
there is still much work to be done. Before ordinary people are allowed to come and settle here,
the planet must be checked by a special Imperial inspection. Inspector Mr. Subtle has come to the
planet from the Earth. He seems to be very unfriendly. He doesn’t want to confirm that the planet
is livable until the road system works well enough. Inspector formulated some silly improvements
to be made. He tried to make them as hard as possible to get a bribe, but nobody wants to pay
him.

The requirements are: it is necessary to improve all roads that are on the way from base
station u to base station v and have length from W,,;, to W,,.. Inspector made () such
requirements.

Find the number of roads it is necessary to improve and Inspector will have to mark ZetaX as
livable.

®dopmaT BXOAHbIX AAHHbIX

The first line of the input file contains N (2 < N < 100000) — the number of base
stations. Each of the next N — 1 lines contains three integers a;, b; and w; (1 < a;,b; < N,
1 < w; < 1000000) — the descriptions of the roads in arbitary order. The next line contains an
integer @ (0 < @ < 100000) — the number of requirements. Each of the next @ lines contains four
integers u, v, Wiin, and Wy (1 <uy,v < N, 1< Wi < Winee < 1000000) — the requirements
themselves.
dopmMaT BbIXOAHbIX AAHHbIX

One integer — the number of roads it is needed to improve.

MNMpumepsbi

roads.in roads.out

3 5 15
3 15 25

2 10
3 20
4 30

D, W, P, PP PP DNNDNNDRE W
|_L

2 11 29
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3apaya 3F. Dynamic LCA [1.5 sec, 256 mb]

Least common ansestor problem for trees is stated as follows. Given a rooted tree 7" and two
vertices u and v, lca(u,v) is the vertex with maximal depth that is an ancestor of both u and v.
For example, lca(8,7) in a tree on a picture below is 3.

We can change the root of the tree with the operation chroot(u) by marking u as a new root
of the tree and directing edges of the tree away from the root. Least common ancestors of vertices
change accordingly. For example, if we perform chroot(6) on a picture above, the tree changes to
the one below and lca(8,7) becomes 6.

You are given a tree T'. Initially vertex 1 is the root of the tree. Write a program that supports
the following two operations: lca(u,v) and chroot(u).

dopmaT BXOAHbIX AAHHbIX

Input contains several test cases.

The first line of each test case contains positive integer n — number of vertices in a tree
(1 < n < 100000). The following n — 1 lines contain two integers each and describe edges of a tree.
The line with one integer m — number of operations — follows (1 < m < 200000). The following
m lines contain operations. Each operation is specified as either “? u v” for lca(u,v) or “! u” for
chroot(u).

The last test case is followed by n = 0 which must not be processed.

The sum of n for all test cases in the input file doesn’t exceed 100 000. The sum of m for all
test cases in the input file doesn’t exceed 200 000.

MdopmaT BbIXOAHbLIX AAHHbIX

For each “? u v” operation print the value of lca(u,v) on a line by itself.
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MNpumepsbl

dynamic.in

dynamic.out
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