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The task is to find the diameters of a subtrees of the initial tree. Diameter of a graph is the longest path between two vertices.
 
Consider an algorithm for finding a diameter in a tree:
1. Start from any vertex V.
2. Find the furthest from V vertex, W (this can be done by linear traversal of the tree). If there is more than one candidate for W, choose an arbitrary one.
3. Find the farthest from W node, U.
4. The diameter of the graph is the path between the two vertices W and U.

This algorithm takes a linear time.

The proof of correctness of the algorithm is left for exercise (look at the diameter AB in the tree, and try to show that W matches either A or B. It is enough to look at the paths AB and VW, and the edges from the tree that link the two paths (paths can cross).

Using this algorithm directly, we will get a O(N2) solution. Depending on the implementation, we can expect to get points for the first 2-3 subtasks.

In order to get a better solution, we will respond to queries in reversed order. Instead of removing edges, we will add edges and consider the diameters of new trees.

On each step we have two trees T1 with diameter A1B1, and Т2 with diameter A2B2. We add edge  E = (V1, V2), which will connect the two trees. Let’s simulate the linear tree diameter algorithm.
1. Start from V1.
2. The furthest edge from V1 will be one of  A1, B1, A2 or B2, because the furthest will be an end of a diameter in one of the trees T1 or T2. Without loss of generality we can take the further vertex from V1 is A1.
3. The furthest edge from A1 will be on of B1 (if its in T1), or A2 or B2, if the furthest vertex is in T2 (because one of the two edges is furthest from V2. If we want to reach T2 we have to use the edge (V1, V2)).

In order to use this algorithm we need answer to O(N) queries of the form: what is the distance between V and U in the initial tree. This can be achieved using LCA (https://www.topcoder.com/community/data-science/data-science-tutorials/range-minimum-query-and-lowest-common-ancestor/) 
Solutions for 100% are supposed to have complexity of O(N) or O(N * log N).
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