Constellation Shifting (Hard)
Time limit: 1s

Memory limit: 2GB

Callista has made a diorama depicting a night-time cityscape. This includes a constellation of
stars, stuck onto a clear sheet of plastic. Her project partner Stella has changed the plans a bit,
and now wants to include lamps that each illuminate one part of the background. Callista’s star
constellation now needs to be moved so that every star is outside of the illuminated area.
There are 𝑆 stars, the 𝑖th of which is currently at (𝑥𝑖, 𝑦𝑖). Stella wants to place 𝐿 lamps, the 𝑗th of
which is set up at (𝑥𝑖+𝑗, 𝑦𝑖+𝑗), and illuminates the rectangle bounded by (0, 0) and (𝑥𝑖+𝑗, 𝑦𝑖+𝑗),
including its border.
Since the stars are all stuck on one sheet, Callista must move the entire sheet, which will move
all the stars by the same amount in coordinate space. In one step, Callista can choose to move
the sheet up by 1 unit (increase all 𝑦s by 1), or right by 1 unit (increase all 𝑥s by 1). What is the
fewest number of moves Callista needs to move all her stars outside the light?
Input and Output
The first line of input contains two integers, 𝑆 and 𝐿.
The next 𝑆 lines describe one star coordinate per line, the 𝑖th line contains (𝑥𝑖, 𝑦𝑖).
The following 𝐿 lines describe one lamp coordinate per line, the 𝑗th of which contains (𝑥𝑆+𝑗, 𝑦𝑆+𝑗).
Output one line containing one integer, the fewest moves Callista needs to make.
Constraints
1 ≤ 𝑆, 𝐿 ≤ 1000
9

0 ≤ 𝑥𝑘, 𝑦𝑘 ≤ 10 for all 1 ≤ 𝑘 ≤ 𝑆 + 𝐿
Sample Input (stdin)
2 3
1 2
2 1
1 5
3 3
5 1
Sample Output (stdout)
4
Explanation
Callista can move her stars 2 units up and 2 units right, so they end up at (3, 4) and (4, 3).

