Minimum Diameter Spanning Tree

Solve the minimum diameter spanning tree problem for the simple graphs.

For a given list of adjacent vertices of a graph G find the minimum diameter spanning tree T and
write down the diameter of this tree diam(T).

Each graph has only one connected component, so there is at least one spanning tree, which
connects all the vertices.

Input

t [the number of test graphs]

Graph:

n[1 <= n<=1000 the number of graph vertices]

imvy vo... vy, [the list of madjacent vertices to vertex i]

Output

For each test case output:
d [diameter of the minimum diameter spanning tree]

Example

Input:
6

10
13234
23157
33156
43168
53239
633410
712
814
915
1016
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144579
218
3447810
43139
5219
6289
741389
8523679
9714567810
10239
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112
211

112
2213
312

1224
23134
312
43251
514

Output:
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