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Problem H - Health in Hazard

In the frozen wilderness, a polar bear makes its home on a vast glacier, represented as a 2D
plane. The coordinates of the bear’s den are (0,0). To be healthy, each time the bear wakes up
in its den, it walks to any point at distance exactly D from the den (measured using Euclidean
distance).

With the bear facing the challenges of a changing climate, a team of dedicated scientists
and mathematicians has set out to assist. They have received a detailed report filled with
predictions of the impending impact of global warming on the glacier in the coming days. The
report contains the predictions in chronological order, and each of them is represented by an
infinite line that corresponds to a melting event. After each prediction comes true, the line
that represents it can no longer be crossed by the bear.

Initially, the glacier is considered to be infinitely large in all directions, and the bear can
roam freely. However, as the team of scientists and mathematicians, you understand the bear’s
dilemma: according to the predictions, the glacier might eventually shrink in such a way that
the bear can no longer be healthy. Your task is to calculate the earliest moment in which this
will happen, that is, when no point at distance exactly D from the den can be reached by the
bear.

The figure below depicts the first sample. The circumference contains the points at distance
exactly D from the den. When just the first three predictions are considered (solid lines), the
bear can still reach points in the circumference. Once the fourth prediction (dashed line) is
also considered, no point in the circumference can be reached from the den.
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Input

The first line contains an integer N (1 < N < 2 x 10°) and a rational number D with at
most five digits after the decimal point (1 < D < 10°%). The value N indicates the number of
predictions, while D represents the distance from the den.

Each of the next N lines describes a prediction with four integers X, Yi, X and Y5
(—105 < X3,Y7, X5, Yy < 10% and (X1,Y7) # (X2,Y2)), which define an infinite line in the
plane passing through (Xi,Y7) and (X9, Y2). Each prediction indicates that the corresponding
line can no longer be crossed by the bear. Predictions are given in chronological order and they
are identified by distinct integers from 1 to N, according to that order. It is guaranteed that

no prediction defines a line passing through the den.
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Output

Output a single line with an integer identifying the earliest prediction that indicates that
no point at distance exactly D from the den can be reached by the bear. If this situation never
occurs, output the character “x¥” (asterisk) instead. It is guaranteed that variations in the value
of D within a range of £107° from the value given in the input do not alter the output.

Sample input 1 Sample output 1

5 4.321 4
-2 -1 3 -2
163 -2
16 -2-1
-3433
-2154

Sample input 2 Sample output 2

52 *
1011
-10-1-1
3113
1331
0440




