
AC-IO 2020 Contest 1

Endgame Spoilers

Type Input file Output file Time limit Memory limit

Batch stdin stdout 1 second 128 MB

Statement

We sincerely apologise for the problem “Superheroes” inevitably spoiling the outcome of Avengers: Endgame
through inference, since in the end the supervillains all end up dead. Now onto the actual problem.

You have a complete binary tree of height H with 2H − 1 nodes, numbered from 1 to 2H − 1. To be
precise, a complete binary tree of height H is a graph such that for every 1 ≤ i < 2H−1 there is an edge
from node i to node 2i and to node 2i + 1.

The edges of this tree are weighted. All but N of the edges are of unit weight (weight 1), and these
edges and their weights will be given. Please calculate the diameter, or the size of the longest simple path
of this tree.

Input

The first line contains 2 integers N H. The next N lines each contain 2 integers vi wi. This denotes that
the edge between nodes vi and b vi2 c has weight wi. No edge will be mentioned twice.

Output

Output 1 integer, the diameter.

Sample Input

3 3
2 4
3 5
5 6

Sample Output

16
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Explanation

The diameter is the path from nodes 5 to 6. Unlabelled edges have unit weight.

Constraints

• 0 ≤ N ≤ 2H − 2 and N ≤ 105

• 2 ≤ H ≤ 30

• 1 ≤ wi ≤ 106 and 2 ≤ vi ≤ 2H − 1 for all i

Subtasks

Subtask Points Max N Max H
1 20 1023 20
2 20 100000 20
3 30 1000 30
4 30 100000 30
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