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Some VLSI circuits are designed following a

Manhattan pattern. The picture shows eight pins

connected 1to 3,2to 7, 4to 8, and 5 to 6. All

pins (in black) are located at the bottom of the

chip. Pins are connected in pairs by two (blue)

vertical wires and one (orange) horizontal wire. h
Vertical wires use the upper face of the chip, and

horizontal wires use the lower face. The chip is

punctured (in red) where vertical and horizontal 1 2 3 4 5 6 7 8
wires meet.

Since wires must not overlap, some care must be taken to decide the level of each horizontal
connexion. Note that vertical connexions are not a problem because they can never overlap.
Please compute the minimum number of levels & needed to connect all the pins with no
overlaps. In the example, it is impossible to connect the four pins with less than three levels.

Input

Input consists of several cases, each with a number n followed by n pairs of pins. Assume
that 7 is between 1 and 10%, and that the 21 numbers that define the pin connections are a
permutation of 1 ... 2n.

Output

For every case, print the minimum possible height of the chip.

Sample input 1 Sample output 1
4 13 27 48 56 3
1 21 1
2 23 41 2
2 34 12 1
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