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The wind outside is so strong that the leaves of the tree, which Misho is gazing at, 

started falling down. This picturesque composition inspired him to interpret the situation in 

the graph language – rooted tree with root node 1.  

A node is leaflike if it is connected directly to only one other node via an edge.  

When a leaflike node is removed, Misho wonders what the biggest distance between 

any two vertices in the tree is. You will receive Q queries about a removed leaflike node in the 

tree, after which you will have to answer Misho’s question. Mind that when a leaflike node is 

removed, its neighbor could become leaflike.  

Input 

The first line of the file leaves.in contains the integers N and Q – the count of nodes in 

the tree and the count of removed leaflike nodes. The next line comprises of N-1 integers: 

𝑝𝑎𝑟2, 𝑝𝑎𝑟3 … 𝑝𝑎𝑟𝑁 – the parents of the nodes 2,3 … N, describing the structure of the tree. Q 

numbers follow - 𝑝1, 𝑝2 … 𝑝𝑄, denoting the nodes, which will be removed from the tree. It is 

guaranteed that this node is leaflike. 

Output 

In the file leaves.out print Q numbers, which describe the length of the largest 

distance between any two nodes in the current structure of the tree. 

Constraints 

1 ≤ 𝑁 ≤ 2 ∗ 105  

𝑄 = 105 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑒𝑥𝑐𝑒𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒 𝑡𝑒𝑠𝑡, 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑄 = 499 

1 ≤ 𝑝а𝑟𝑖 ≤ 𝑁 

1 ≤ 𝑝𝑖 ≤ 𝑁, 𝑝𝑖 𝑖𝑠 𝑙𝑒𝑎𝑓𝑙𝑖𝑘𝑒 

Time limit: 0.5 sec.  

Memory limit: 256 MB 

Sample test 

Input (leaves.in) Output (leaves.out) 

7 3 

1 1 2 3 4 5 

7 6 5 

5 4 3 

 


