Clear Cold Water

Rob Kolstad, 2008

The steamy, sweltering summers of Wisconsin's dairy district stimulate the cows to slake their
thirst. Farmer John pipes clear cold water into a set of N (3 <= N <= 99999; N odd) branching
pipes conveniently numbered 1..N from a pump located at the barn. As the water flows through
the pipes, the summer heat warms it. Bessie wants to find the coldest water so she can enjoy the
weather more than any other cow.

She has mapped the entire set of branching pipes and noted that they form a tree with its root at
the farm and furthermore that every branch point has exactly two pipes exiting from it.
Surprisingly, every pipe is exactly one unit in length; of course, all N pipes connect up in one way
or another to the pipe-tree.

Given the map of all the pipe connections, make a list of the distance from the barn for every
branching point and endpoint. Bessie will use the list to find the very coldest water.

The endpoint of a pipe, which might enter a branching point or might be a spigot, is named by the
pipe's number. The map contains C (1 <= C <= N) connections, each of which specifies three
integers: the endpoint E_i (1 <= E_i <= N) of a pipe and two branching pipes B1_i and B2_i (2 <=
B1_i<=N;2 <=B2_i <= N). Pipe number 1 connects to the barn; the distance from its endpoint to
the barnis 1.

Input

e Line 1: Two space-separated integers: N and C
e Lines 2..C+1:Line i+1 describes branching point i with three space-separated integers: E_i,
B1 i,and B2 i

Output

e Lines 1..N: Line i of the output contains a single integer that is the distance from the barn to
the endpoint of pipe i

Example

Input:
52
354
123

The input above describes this pipe map:
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Output:
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Pipe 1 is always distance 1 from the barn. Pipes 2 and 3 connect directly to pipe 1 and thus are
distance 2 from the barn. Pipes 4 and 5, which connect to pipe 3, are distance 3 from the barn.
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