
IATI Day 2, Senior group
English

XVI INTERNATIONAL ADVANCED TOURNAMENT IN INFORMATICS
SHUMEN 2025

Task A23. KITTEN 0.5 sec. 256 MB

Author: Timur Degteari
Who doesn’t love videos with kittens and trees?

Kitten Kis has found a big tree in his yard. He wants to climb it, but the tree is too
big! The tree he has found has 𝑁 nodes and 𝑁 −1 edges. Each edge has a positive length.
We define the distance between any two nodes as the sum of the lengths of the edges on
a simple path between them. Additionally, we define the diameter of a tree as the biggest
distance between any two nodes.

To climb the tree, Kis wants to make the tree diameter as small as possible. In order
to achieve this he can do at most 𝐾 operations. For each operation he picks an edge in the
tree that has non-zero length and then he decreases it by 1. Kis is just a small kitten so
he asks for your help. Write the program kitten to find the smallest possible diameter
that can be achieved by doing at most 𝐾 operations.

Input

The first line of the standard input contains the integers 𝑁 and 𝐾. Then each of the
last 𝑁 − 1 contains 3 positive integers: 𝑢𝑖 𝑣𝑖 𝑤𝑖 describing an edge between nodes 𝑢𝑖 and
𝑣𝑖 of length 𝑤𝑖.

Output

Output one integer – the smallest possible diameter of the tree that can be achieved
after at most 𝐾 operations.

Constraints

• 1 ≤ 𝑁 ≤ 2 × 105;
• 0 ≤ 𝐾 ≤ 109;
• 1 ≤ 𝑢𝑖, 𝑣𝑖 ≤ 𝑁;
• 1 ≤ 𝑤𝑖 ≤ 104.

Subtasks

Subtask Points Required subtasks 𝑁 𝐾 𝑤𝑖

1 5 − ≤ 2 000 = 0
≤ 1042 5 1

≤ 2 × 105 = 0
3 8 − = 1
4 22 − ≤ 200 ≤ 109

= 15 15 4 ≤ 2 000 ≤ 109

6 15 4 − 5 ≤ 2 × 105 ≤ 109

7 10 4 − 6
≤ 2 × 105 ≤ 109 (Σ𝑁−1

𝑖=1 𝑤𝑖) ≤ 106

8 20 1 − 7 ≤ 104

The points for a subtask are given only if all tests for it and the required subtasks
are passed successfully.
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Examples

Input Output Explanation of the example

5 6
1 2 5
2 3 4
2 4 3
4 5 2

6 Illustration of the tree and its diameter in the beginning:
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After 5 operations we can obtain tree with diameter 6, which
is the smallest possible diameter even after 6 operations:
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5 7
1 2 5
2 3 4
2 4 3
4 5 2

5

5 0
1 2 5
2 3 4
2 4 3
4 5 2

10
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