Hesnaiika u sounemusi. 7-10 kJjacc

[IBeTOUHBII TOPOI TOpA3MIIA SMUAEMUST 3araI0UHOI0 3a00/IeBaHUsI Iy PITYPHOTO IIATOTO naJbiia. JJoKTo-
py Humonbkuny yaaioch onpeneanTsb, 9To 3ab0jieBaHne NMeeT BUPYCHYIO ITPUPO/LY U IIEPEIAeTCsl IIPU
HEIIOCPEJICTBEHHOM KOHTAKTEe MH3WHIIAMH. YIAJ0Ch TaKXKe BBISBUTH «HYJIEBOTO» IAIMEHTA, KOTOPHIi
puexaJ 3apaskeHHbIM U3 3eJIEHOTO TOPO/Ia, W OTCJIEANTDH BCE KOHTAKTHI, IPUBEIIINE K 3apasKeHUIM.

Bupyc 6o1e3uu komupyer cBoio Hacaeacrennyio nadopmarnio B PHK muubr ocaoBanwuii. Boiio ycra-
HOBJIEHO, UTO IPU KaXKJOM 3aparKEHUU ITPOUCXOJINJIA MyTallus POBHO ojHOro u3 ocHoBanuit PHK, u
OBLIO ycTaHOBJIEHO ToJiokeHne myTuposasirero ocaopanust B PHK. PHK Bupyca moxkmo npepcraBuTh
KaK CTPOKY JTHHBI , cocrosimniyio u3 4 6yks A, C, G, U.

Eciu 661 MmyTamuii He 66110, TO ¥ Beex 3aboseniux PHK Bupyca mosHOCTBIO COBIAIAIN, HO KarKIast
MyTaIisl IIPUBOIAT K TOMY, 9TO Hem3MeHHass dactb PHK Bupyca craHoBuTCst Bce MEHBINIE U MEHb-
mre. Hanummure mporpammy, KoTtopast Ui JBYX HAIIMEHTOB ONPEIeUT JJINHY CAMOro OOJIBIIOrO COB-
mamaroriero dpparmenta PHK Bupycos, 3apasuBmux stux namnuentoB. Hampumep, eciim PHK Bupyca
mepBoro nanuenTa komupyercst kak AAGCUUCAG, a PHK Bupyca BToporo maiueHTa KOIUPYeTCst
kak ACGCUUAAG, 1o y srux PHK ectb Tpu cosnanatonux dpparmenra: A, GCUU n AG. Cambrit
JUIMHHBI dparmenT umeer mHy 4. Obparure BHUMaHue, 9T0 dparmedTsl B 1ByX PHK moskHbI Ha-
XOJIMTHCsT HA TEX YK€ CAMBIX MECTaX.

Y nmokropa lImmoabKuHa KOMOBIOTEDP, K COXKAJIEHUIO, TOCTATOYHO CTApbIi, TO3TOMY Ballla MporpamMMa
JIOJIPKHA KOHOMHO HCIOJIB30BaTh pecypcbl. OOpaTnTe BHUMaHME HA OIPAHUYIEHUS [0 HAMSTH B 3TOM

zasiage. Memory RSS limit: 128Mb Stack limit: 8Mb.

®opmMaT BBOZA:

[TepBast cTpoKa BXOJIHBIX JTAHHBIX COIAEPXKUT TPU IEJIbIX MOJOKUTENbHBIX uncia M, N, K. M — sto
qmua PHK supyca (M < 801), N — kosmmaecrso marenTos (N < 1000001), K — KomaecTBo 3ampo-
cos Ha onpejesenue Jymabl (K < 1001). Caenyromue N — 1 ¢TpoK cojiep:KaT OIuCaHusi KOHTAKTOB,
HPUBEANNX K 3aparkKeHuio. Karkplil KOHTaKT — 3T0 Tpu 4nciaa S, D, B, obozHadaionye, 4To MalueHT
S 3apasui nanuenta D (mamueHThl HyMepyOTcst oApsig 0T 1 10 N BKJIIOUUTEIBHO), IPU 9TOM IIPO-
u30ILIa MyTalus B ocHoBaHuu B (ocHOBaHUst HyMepytoTcst noapsi or 0 1o M — 1 BKIIIOYHUTENBHO).
lapanTupyeTcsi, 9TO KOHTAKTHI OMMCHIBAIOT OIHO JIEPEBO 3aparKEHUil, B KOTOPOM <«HYJIEBOI» MAIMEHT
nmeer HOMep 1. Crrenyroniue K cTPOK cojieprKaT ONMMCAaHUsT 3aIIPOCOB B BuJie map uuces P, Q, riae P u Q
— HOMepa HAIMEHTOB, JIjIs KOTOPBIX HYXKHO OIPEJE/IUTh FapaHTUPOBAHHYIO JIJIMHY CAMOIO DOJIBIIIOTO
cosranatoriero ¢dpparmenta PHK. Ilockonbky we manbt camu PHK Bupycos, a To/ibkO MecTa MyTa-
1M, BO3MOYXKHO, YTO COBIJaoIue GparMeHTbl MOTYT OBITh U JJIMHHEE 33 CYeT MyTaluil, KOTOpble
KOMIIEHCUDYIOT JIPYT JIPyra. DTO yIUTHIBATH HE HYKHO.

®opmMaT BHBOZA:

Jltst KarK10r0 3aIpoca BBIBEIUTE OJHO UUCI0 — JJINHY CaMOro OOJIBIIOIO COBIAIAIONEro (gpparMenTa
PHK.

[lpumep BBOZa:

16 3 1
126
2 312
31

[lpuMep BHBOZA:

6

KO,H, BO3MO2KHOT'O pelnieHu:d

use std::error::Error;



pub struct State {

pub n: usize, // number of nodes; nodes are numbered 0..n

m: usize, // size of the DNA
uplink: Vec<(u32,u32)>,
downlink: Vec<Vec<(u32, u32)>>,
first_entry: Vec<u32>,

depths: Vec<u32>,

depth_nodes: Vec<u32>,

rmq_idx: Vec<Vec<u32>>,

impl State {

fn new(n: usize, m: usize, uplink: Vec<(u32,u32)>,

-> Self {
Self {
n,
m,
uplink,
downlink,

first_entry: vec![u32::MAX; n],

depths: Vec::new(),
depth_nodes: Vec::new(),
rmg_idx: Vec::new(),

fn make_depths(&mut self) {

downlink: Vec<Vec<(u32, u32)>>)

let mut stk: Vec<(u32, u32, u32)> = Vec::new(); // (node, index, depth)

stk.push((0, 0, 0));
while stk.len() > 0 {

let 1 = stk.last_mut() .unwrapQ);

let node = 1.0 as usize;

let index = 1.1 as usize;

let depth = 1.2;

if self.first_entry[node] ==
self .first_entry[node] =

+

self.depths.push(1.2);

self.depth_nodes.push(1.0);

if index >= self.downlink[node].len() {

_ = stk.pop(Q);
} else {
1.1 += 1;

u32::MAX {
self.depths.len() as u32;

stk.push((self.downlink[node] [index] .0, 0, depth + 1));

fn build_rmq(&mut self) {
let mut width = 1_usize;
let dlen = self.depths.len();

self .rmq_idx.push((0..dlen as u32).collect::<Vec<u32>>());

loop {
let newwidth = width * 2;
if newwidth > dlen {
break;



let prev = self.rmq_idx.last() .unwrapQ);
let mut cur: Vec<u32> = Vec::new();
for i in 0..dlen {
let mut idx = prev[i];
if i + width < dlen && self.depths([prev[i+width] as usize] <
self.depths[idx as usize] {
idx = prev[i+width];
}
cur.push(idx);
}
self.rmg_idx.push(cur);
width = newwidth;

fn query_rmq(&self, from: usize, to: usize) -> usize {
let width = to - from + 1;
if width == 1 {
self.rmq_idx[0] [from] as usize
} else if width == 2 {
self.rmq_idx[1] [from] as usize
} else {
let mut p2 = width.next_power_of_two();
if width == p2 {
let idx = p2.trailing_zeros();
self.rmq_idx[idx as usize] [from] as usize
} else {
let idx = p2.trailing zeros() - 1;
p2 >>= 1;
let mut minidx = self.rmq_idx[idx as usize] [from] as usize;
let otheridx = self.rmq_idx[idx as usize]l[to + 1 - p2] as usize;
if self.depths[otheridx] < self.depths[minidx] {
minidx = otheridx;
}

minidx

fn query_lca(&self, nodel: u32, node2: u32) -> u32 {
let left = std::cmp::min(self.first_entry[nodel as usize],
self .first_entry[node2 as usizel);
let right = std::cmp::max(self.first_entry[nodel as usize],
self.first_entry[node2 as usizel);
let idx = self.query_rmq(left as usize, right as usize);
self.depth_nodes[idx]

}
fn collect_mutations(&self, mut from: u32, to: u32, out: &mut Vec<u32>) {
while from != to {
out.push(self.uplink[from as usize].1);
assert! (self.uplink[from as usize].0 != from);

from = self.uplink[from as usize].O;



fn calc_common(&self, mutts: &mut Vec<u32>) -> u32 {
if mutts.len() == 0 {
return self.m as u32;
}
mutts.sort_unstable();
mutts.dedup();
let mut longest = mutts[0];
for i in 1..mutts.len() {
longest = std::cmp::max(longest, mutts[i]-mutts[i-1]-1);
}

std::cmp: :max(longest, self.m as u32 -*mutts.last().unwrap()-1)

fn find_common(&self, nl: u32, n2: u32) -> u32 {
if n1 == n2{
return self.m as u32;
}
let lca = self.query_lca(nl, n2);
let mut mutts = vec![];
if lca == n1 {
self.collect_mutations(n2, lca, &mut mutts);
} else if 1lca == n2 {
self.collect_mutations(nl, lca, &mut mutts);
} else {
self.collect_mutations(nl, lca, &mut mutts);
self.collect_mutations(n2, lca, &mut mutts);
}

self.calc_common(&mut mutts)

fn main() -> Result<(), Box<dyn Error>> {
let mut buf = String::new();
_ = std::io::stdin() .read_line(&mut buf)?;
let mut iter = buf.split_ascii_whitespace();
let m = iter.next().ok_or("")?.parse::<usize>()7;
let n = iter.next().ok_or("")7.parse: :<usize>()7?;
let k = iter.next().ok_or("")?.parse::<usize>()7?;
let mut uplink: Vec<(u32,u32)> = vec![(0, 0); n];
let mut downlink: Vec<Vec<(u32, u32)>> = vec![vec![]; nl;
for _ in 0..n-1 {
buf.clear();
= std::io0::stdin() .read_line(&mut buf)?;
let mut iter = buf.split_ascii_whitespace();
let s = iter.next().ok_or("")?7.parse::<u32>()7?;
let d = iter.next().ok_or("")7.parse::<u32>()7;
let b = iter.next().ok_or("")?7.parse::<u32>()7?;
uplink[d as usize - 1] = (s - 1, b);
downlink[s as usize -1].push((d - 1, b));

let mut st = State::new(n, m, uplink, downlink);
st .make_depths();
st.build_rmq();



//println! ("depths: {:7}", st.depths);
//println! ("depth_nodes: {:?}", st.depth_nodes);
//println! ("rmq: {:7}", st.rmq_idx);

for _ in 0..k {
buf.clear();
_ = std::io::stdin() .read_line (&mut buf)?;
let mut iter = buf.split_ascii_whitespace();

let p = iter.next().ok_or("")7.parse::<u32>()7;
let q = iter.next().ok_or("")7.parse::<u32>()7;
println! ("{}", st.find_common(p-1, g-1));

}

0k(0)



