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Problem 6. Crossing a River
Time limit: 1 second
Memory limit: 256 megabytes

Mark is travelling on the Oregon trail. Besides getting dysentery, he also needs to cross a river. A river is
defined by the region between two lines, in the xy-plane. The south side is the line y = 0 and the north
side is the line y = w.

Mark starts anywhere on the south side of the river, and he wants to get to the north side. There are some
stones in the river that he can step on. He can step a distance of s (or less) from one stone to another, or
between a stone and a river bank.

Help Mark determine if it’s possible to cross from the south side of the river to the north side, and if so
compute a sequence of stones he can use to achieve this.

Input
The first line contains three integers n, w, s (1  xi  104, 1  s < w  104), the number of stones, the
width of the river, and the maximum distance Mark can step. Following this are n lines, the ith of which
contains (xi, yi), (�104  xi  104, 0 < yi < w) the position of the ith stone. The stones are numbered
1, 2, . . . , n, and are all at distinct locations strictly within the river. The coordinates are all integers.

Output
Output a single line line containing either “YES” or “NO” indicating whether Mark is able to cross the
river. If the answer is “YES”, output a second line containing a sequence of stone numbers allowing Mark
to cross the river. These numbers must all be distinct, and be between 1 and n (inclusive). The distance
between any consecutive stones (and the distance between the first/last stones and the shore) must be at
most s.

Examples
standard input standard output

4 10 4
4 1
0 2
-4 4
-2 7

YES
3 4

4 10 3
4 1
0 2
-4 4
-2 7

NO

Note
The only difference between these two test cases is the stride length. They are illustrated below.

 

10 North

4
5

3

Z
I

0 South
to 5 O 5 10

Page 6 of 8


