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Problem D - Esconderijo Secreto

This is an interactive problem. i
Unlike the other problems, where you must read input and write output, in this problem '
you must interact with the grader by implementing a function and using the functions |
it provides. i
Sofia is investigating a secret network of IN stations, linked by

N — 1 bidirectional paths in such a way that there is exactly

one path between any two stations (that is, the network forms

a tree). One of the stations is the leader’s hideout; Sofia does

not know which one and wants to find it.

Sofia has a single type of question available. She can pick two
stations w and v and ask:

“Is the hideout on the unique path between u and v ?”

The answer is true if the hideout is on the unique path be-
tween w and v (including w and v themselves), and false
otherwise. It is allowed to take w = v; in that case the answer
is true if and only if u is the hideout.

Your task is to implement a strategy that finds the hideout

using at most Qe questions (see the subtasks for the val-

ues). The hideout is fixed by the grader before the questions begin and does not change during
execution.

Files for Download

You can start by downloading the problem files (or a zip file containing everything):

Language | File to implement | Grader Other files | Example input
C++ resolver.cpp avaliador.cpp | avaliador.h | input.txt

Note that the grader implementation used in the official tests will be different.
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https://www.dcc.fc.up.pt/oni/problemas/2026/selecao/D/arquivo.zip
https://www.dcc.fc.up.pt/oni/problemas/2026/selecao/D/resolver.cpp
https://www.dcc.fc.up.pt/oni/problemas/2026/selecao/D/avaliador.cpp
https://www.dcc.fc.up.pt/oni/problemas/2026/selecao/D/avaliador.h
https://www.dcc.fc.up.pt/oni/problemas/2026/selecao/D/input.txt

Implementation

Functions to implement:

You must submit a single file that implements one function:

C++: ‘ int resolver(int N, std::vector<int> A, std::vector<int> B) ’

The function { resolver(N, A, B) |is called by the grader once for each test tree. The

parameter IN is the number of vertices and A, B are lists of IN — 1 integers each: for each
i between 0 and N — 1, the i-th edge of the tree connects A[¢] to B[z] (vertices numbered
from 1 to IN). Your function must determine the hideout and return it (an integer between
1 and N).

Grader functions:

Your function may call the following grader function:

C++: ‘ bool perguntar(int u, int v) ’

The function ‘ perguntar(u, v) ’ takes two integers u,v with 1 < u,v < N (u = v is

allowed). It returns true if the hideout is on the path between u and v and false otherwise.
This function may be called at most Q42 times.

Execution notes:

If you call ‘ perguntar ’ with parameters outside [1, IN], your submission will get Wrong

Answer.

If you exceed the limit of Q42 questions, your submission will get Wrong Answer.

If returns a value outside [1, N] or that is not the hideout, your submission
will get Wrong Answer.

Each test case contains several bundled trees, and the official grader calls

once for each of them (up to 20 trees per test case). Your function must solve all of them
correctly, respecting the Qq. limit on every call. The sample grader only tests one tree at
a time.

You may assume that the official grader can answer Q4. questions in less than 0.1 seconds.

Your function must not read from or write to the standard input/output channels.
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Example

Consider the tree with IN = 7 vertices and edges {1,2},{2,3},{3,4},{4,5},{5,6},{5,7}, shown
in the figure below. Suppose the hideout is node 4 (shaded in grey).
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A possible sequence of calls would be:

Call Result Description

perguntar(l, 6) true Path 1-2-3-4-5-6 contains 4

perguntar(l, 3) false Path 1-2-3 does not contain 4

perguntar(4, 4) true Node 4 is the hideout

return 4 accepted The function returns the hideout
Constraints

The following limits are guaranteed in every test case:

1< N <10 Number of vertices of the tree
1 < A;, B; <N Each vertex is identified by an integer from 1 to N

Subtask overview

The test cases for this problem are organized into four groups.

Group Points Additional Constraints

1 20 Qe = 100000
2 20 The tree is a line (see note) and Qe = 50022
3 30 The tree is a star (see note) and Qe = 50022
4 30 Qo = 50022
A line tree is a tree in which the vertices can be arranged in a sequence vy, v, ..., vy with an edge

connecting each v; to v;y;. The image below shows an example with N = 6.
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A star tree is a tree with one central vertex connected directly to all the other N — 1 vertices.
The image below shows an example with N = 7.
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Local testing

A sample grader (avaliador.cpp) is provided so you can test your submission. A helper header
(avaliador.h) is also provided. This grader is not the one used by the judging system.

This grader reads a tree in the following format: the first line contains IN and Qe Separated by
a space; the next IN — 1 lines each contain a pair of vertices, and finally a line with the index of
the hideout.

The grader automatically calls the function you implement. We provide one test

file:
e input.txt containing the example case mentioned above.

An example of testing on your machine would be the following:

Language | Compile Execute with the example

C++ g++ -Wall -std=gnu++17 -02 avaliador.cpp resolver.cpp | ./a.out < input.txt
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