
11916 Emoogle Grid
You have to color an M × N (1 ≤ M,N ≤ 108) two dimensional grid. You will be provided K
(2 ≤ K ≤ 108) different colors to do so. You will also be provided a list of B (0 ≤ B ≤ 500) list of
blocked cells of this grid. You cannot color those blocked cells. A cell can be described as (x, y), which
points to the y-th cell from the left of the x-th row from the top.

While coloring the grid, you have to follow these rules –

1. You have to color each cell which is not blocked.

2. You cannot color a blocked cell.

3. You can choose exactly one color from K given colors to color a
cell.

4. No two vertically adjacent cells can have the same color, i.e. cell
(x, y) and cell (x+ 1, y) cannot contain the same color.

Now the great problem setter smiled with emotion and thought that he would ask the contestants
to find how many ways the board can be colored. Since the number can be very large and he doesn’t
want the contestants to be in trouble dealing with big integers; he decided to ask them to find the
result modulo 100,000,007. So he prepared the judge data for the problem using a random generator
and saved this problem for a future contest as a giveaway (easiest) problem.

But unfortunately he got married and forgot the problem completely. After some days he redis-
covered his problem and became very excited. But after a while, he saw that, in the judge data, he
forgot to add the integer which supposed to be the ‘number of rows’. He didn’t find the input generator
and his codes, but luckily he has the input file and the correct answer file. So, he asks your help to
regenerate the data. Yes, you are given the input file which contains all the information except the
‘number of rows’ and the answer file; you have to find the number of rows he might have used for this
problem.

Input
Input starts with an integer T (T ≤ 150), denoting the number of test cases.

Each test case starts with a line containing four integers N , K, B and R (0 ≤ R < 100000007)
which denotes the result for this case. Each of the next B lines will contains two integers x and y
(1 ≤ x ≤ M , 1 ≤ y ≤ N), denoting the row and column number of a blocked cell. All the cells will be
distinct.

Output
For each case, print the case number and the minimum possible value of M . You can assume that
solution exists for each case.

Sample Input
4
3 3 0 1728
4 4 2 186624
3 1
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3 3
2 5 2 20
1 2
2 2
2 3 0 989323

Sample Output
Case 1: 3
Case 2: 3
Case 3: 2
Case 4: 20


