Task: SZK )"{
Mirror trap e
Stage |. Source fileszk. * 22.10-19.11.2007
Available memory: 64 MB.

King Byteasar’s palace is haunted by a ghost. The spitefilclt is the ghost of the late Byteasar's wife
(who died recently in suspicious circumstances), for ietagreat pleasure in looking at itself in the mirror,
just as she did. No wonder that Byteasar would gladly getfritlie ghost!

Byteasar has decided to plant a spegiator trap in one of the palace’s chambers. It is a closed, well lit
room whose every interior wall is covered with mirror. Futimore, in its every corner a laser gun or a laser
detector can be set up. As soon as the ghost crosses one as¢hhdeams an alarm will go off, summoning
Byteasar's ghost vanquishers team (as a royal team, thésr i@ to be colloquially called 'ghost busters’),
who will surely dispose of the ghost in no time.

The chamber, in which the mirror trap is being installednishie shape of a polygon whose consecutive
sides are perpendicular. Moreover, the length of every @Easured in metres) is integral. Should a laser
gun be installed in some corner, its beam has to be pointed)dfe bisector of the angle formed by the
walls meeting in this corner (in a plane parallel to the flamface). Obviously, if the laser beam encounters
a mirror, it is reflected, obeying the regular reflection late angle which the incident ray makes with the
normal is equal to the angle which the reflected ray makestedime normal. This angle, as you may notice,
is always 45 degrees due to the chamber’s architecture. i loaat along the bisector into a corner where a
detector is placed, is completely absorbed by it. On therdthed, a beam cast along the bisector into corner
without a detector (though possibly with a laser gun) is oééle back (by 180 degrees).

A Maximum number of laser guns complemented with laser deteshould be placed in the room in
such a way that each laser’s beam is eventually absorbedfiy detector, no two lasers’ beams are absorbed
by the same detector and each detector absorbs some lasams Blso, a laser gun and a detector may not
be placed in the same corner.
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An example of a mirror trap with the laser beam going from eorhto corner 7.

Task

Write a programme that:

e reads from the standard input the the mirror trap’s shaperigtion,

e determines the way of setting up the maximum possible numitlaser guns and detectors satisfying
the aforementioned conditions,

e writes out the result to the standard output.
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Input

In the first line of the standard input there is a single integ@ < n < 100000). It is exactly the number of
walls of the mirror trap. Each of the followinglines contains two integers; andy; denoting the'" corner’s
coordinates (K i <n, —1000000< x;,y; < 1000000), separated by a single space. Every two successive
corners are connected by a wall parallel to one of the axeswdNavalls share a common point, except two
successive walls, which have a common endpoint (some qoriiée successive corners of the room are
given in the clockwise order (ie. if one walks the room alomg walls, one has the interior on the right-hand
side). The summary length of all the walls does not exceed300

Output

Your programme should write a single integein the first line of the standard output, denoting the maximum
number of laser gun-detector pairs that may be set up in threntiap. In each of the following lines there
should be a pair of integees andb; separated by a single space, whardenotes the number of the corner
in which the laser gun should be placed wlije— the number of the corner in which the corresponding laser
detector should be placed, satisfying B, bj < n. If more than one optimal setup exists, pick one arbitrarily

Example

For the input data: (1,) (3.1)
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An exemplary deployment of laser guns and detectors in thentrap is depicted in the figure.
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