Labyrinth

Time limit: 5 seconds

Due to the challenging problems, some of the contestants decide to escape from this contest. However, to prevent
this from happening, the EVIL problem setters made a labyrinth at the stadium’s exit. The labyrinth is made of an
n X m grid, on which lie the entrance and the exit, and % black holes. Contestants who accidentally step into any
black hole will fall into it and thus can never escape from the contest.

What’s worse, the problem setters may also adjust the coordinates of the entrance and the exit. You, a poor
contestant, who start from the entrance and wish to reach the exit without stepping into any of the black holes, can
only move to one of the four adjacent cells in each step. You want to know, after each time the problem setters
change the coordinates of the entrance and the exit, what’s the minimum number of steps needed to reach the exit
starting from the entrance?

Input

The first line of the input contains four integers n, m,k,q (1 < n,m < 200000,nm < 200000,0 < k < 42,
1 < g < 100000), denoting the number of rows, the number of columns, the number of black holes in the
labyrinth, and the number of queries, respectively.

The following k lines contain the description of the black holes. Each of these lines contains two integers x, y
(1 <z <n,1 <y < m),denoting the coordinates of a black hole. No two black holes are located at the same
position.

The last ¢ lines contain the description of the queries. Each of the ¢ lines contains four integers xs, ys, ¢, Yt
(1 <zg,m <yl < ys,ye < m), where (x4, ys) is the coordinates of the entrace and (x¢, y;) is the exit.

Output

For each query, output a number in a line, denoting the minimum number of steps needed to reach the exit starting
from the entrance. If it is impossible to reach the exit, output —1 instead. It should be considered impossible when
the entrace or the exit coincides with a black hole.

Sample Input 1 Sample Output 1
5547 6

2 2 0

2 3 -1

32 4

33 -1

2134 5

1111 -1

2222

1115

2255

2124

1133

Sample Input 2 Sample Output 2
2321 -1

12

21

1123
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Note

The plots for the labyrinth and the first query of the first sample data are shown below.

(a) The labyrinth (b) One possible shortest path for the first query
entrance exit black hole 9 one step

Figure 1: Plots for sample test data
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