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ANTS DRZ

Available memory: 6 MB.

Computer geeks like trees. Ants also like trees. Therefore we are given a tree with two ants walking on it —
the Left Ant and the Right Ant — in a way shown in the above figure (the ants walk along the path depicted
with a dotted line). They start their journey at the lower end of the trunk, on its opposite sides. The Left Ant
needs 2 seconds to walk along a single edge of the tree if walking from the root (upwards), and 1 second if
walking towards the root (downwards). The Right Ant is two times faster. When the two ants meet, they both
turn around and start walking in the opposite directions. If any of the ants steps from the tree to the ground,
it immediately starts to climb on the opposite side of the trunk. Apart from that, the ants are so tiny that
they would not be visible even under a microscope (they are depicted larger in the figure on purpose). Your
task is to write a program that computes the moment at which the ants turn around for the second time.

Input

The first line of the input contains a single integer ¢ (1 < t < 1000) representing the number of test cases
described in the input.

The description of each test case consists of two lines. The first line contains an even integer n (2 < n <
100000 000) denoting the number of edges in the tree. The second line holds a description of the tree. It is a
string consisting of % characters representing a 2n-bit binary number written in a hexadecimal form (using
digits and small letters from a to f). This number shows the Left Ant’s path around the whole tree assuming
that the Right Ant stands still. The consecutive bits of this number (starting from the left) mean if the Left
Ant walks away from the root of the tree along the corresponding edge (bit 1) or if it walks towards the root
along this edge (bit 0). The root has a trunk, that is, there is exactly one edge leading from the root of the
tree.

The size of the input file does not exceed 50 M B, which is much more than the amount of memory available

for your program.

Output

Your program should output ¢ lines containing answers to the consecutive test cases. Each answer should
represent the moment (in seconds) in which the ants turn around for the second time, given as an irreducible
fraction p/q (without any white space around /), where p and g are positive integers. If the answer is integer
then, obviously, ¢ = 1.
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Example

For the input data: the correct result is:
1 282/5

28

fb1da30d1b7230

The sample data corresponds to the figure above, and transforms to the following sequence of bits:

1111 1011 0001 1101 1010 0011 0000 1101 0001 1011 0111 0010 0011 0000
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