
Problem A
Hidden Terminal Problem

Input File: pa.in
Time Limit: 1 second

Problem Description

Ad hoc networks are wireless networks with no fixed infrastructure. Each device in the net-
work functions as a router that discovers and maintains routes for other nodes. Suppose that
the communication range (radius) of each device is R unit length. Device A can communi-
cate with device B directly, when the distance between A and B is less than or equal to R.
Specifically, device A can communicate with device B directly if (x1−x2)

2+(y1−y2)
2 ≤ R2,

where (x1, y1) and (x2, y2) are, respectively, the locations of A and B.
The hidden terminal problem in ad hoc networks is caused by concurrent transmissions

of two devices that cannot communicate with each other directly, but transmit to the same
destination. For example, device A cannot communicate with device B directly (i.e. the
distance between A and B is greater than R), but device A can communicate with device
C directly (i.e. the distance between A and C is less than or equal to R) and device B
can communicate with device C directly. Such three devices are referred to here a hidden-
terminal set. For example, there are four devices A, B, C, D, deployed in the plane at (0,
0), (0, 1), (1, 0), (1, 1), respectively. Given that the radius of each device is R = 1 unit
length, A can communicate with B (C) directly, and similarly D can communicate with B
(C) directly. However, A cannot communicate with D directly and B cannot communicate
with C directly. The number of different hidden-terminal sets in the plane is four (i.e.,
{A,B,C}, {A,B,D}, {A,C,D}, and {B,C,D}).

Hidden-terminal sets in an ad hoc network seriously results in garbled messages and in-
creases communication delay, thus degrading system performance. Given N devices deployed
in a plane, please compute the number of different hidden-terminal sets in the network.

Input File Format

There are at most 10 test cases. The first line of each instance consists of an integer N(3 ≤
N ≤ 100), where N is the number of devices in the network. The second line of each instance
consists of an integer R(1 ≤ R ≤ 100), where R is the communication range (radius) of each
device. Each of the following N lines consists of two integers x and y (separated by a space)
(−99 ≤ x ≤ 99,−99 ≤ y ≤ 99), which indicate the location (x-coordinate and y-coordinate)
of a device in the plane. The last test case will be followed by a line containing N = 0.

Output Format

The output for each instance should contain an integer denoting the number of different
hidden-terminal sets in the network.
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