PROBLEM EB: LIGHTHOUSES

Input file: INPUT.TXT

Output file: OUTPUT.TXT

Time limit: 10 seconds
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On a flat rectangular field (max size is 200 by 200) there are located (in unknown places) N (not more than 10) radiobeacons (the only thing we actually know is that the ir coordinates are natural). Each beacon produces a unique signal, that distinguishes it from others. Each signal is represented by a natural number, which is less than 30000.

In some different places on the field, we should call them ‘checkpoints’, coordinates of which are well known and are natural, there were conducted measurements. As a result of these measurements distances from checkpoints (there are no more than 20 of them) to some of beacons became known. Here we should note, that the distance between a and b is S(a,b)=max(|xa-xb|,|ya-yb|)).

You need to get positions of all beacons on a field basing on coordinates of checkpoints and results of measurements, if that is possible.

Format of an input file:
First line contains natural M – number of checkpoints.

After this line there follow M lines, each of which contains information, recieved from one of checkpoints, formatted as follows:

<XcheckI>,<YcheckI>: <IDsign1>-<Rsign1>,<IDsign2>-<Rsign2> [,...]

where XcheckI, YcheckI are coordinates of checkpoints, IDsignJ – natural id of beacon J, RSignJ – distance from checkpoint I to beacon J.

Format of an output file:
File contains N lines, which look as follows:

<IDsignJ>: <XsignJ>, <YsignJ> | UNKNOWN

Here IDsignJ – natural identifier of beacon J, XsignJ and YsignJ are natural coordinates of a beacon on a field. If a position of a beacon cannot be determined unequivocally, its coordinates should be replaced with a word UNKNOWN. All lines should be ordered by IDsignJ in an ascending order.

Remark

In input and output files you cannot use spaces as divisors, you have to use “,” “:” and “-“ instead.

Sample input

2

15,15:16-7,5-3

10,10:5-2,16-2

Output for Sample input

5:12,12

16:UNKNOWN
Remark: This picture doesn’t correspond to sample.








