“Adolescent Grigore Moisil” International Programming Contest, 12" Edition
Final Round, September, 2026

Back to school

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 2048 MB

Four friends are preparing to go back to school next week after spending the whole summer solving
programming problems. They do not want to return empty handed, so they decide to prepare a problem
for their classmates.

Their problem is about paths on the grid. A path starts from a lattice point in the bottom-left quadrant
of the plane and ends at a lattice point in the top-right quadrant. From the start point, the path may
only move one unit to the right or one unit up at each step, until it reaches the end point.

For a fixed start point and end point, their problem asks for the sum of the areas below all such paths.
The area below one path is the number of unit grid cells enclosed by the path, the horizontal line through
the start point, and the vertical line through the end point. Equivalently, after translating the start point
to (0,0), each move to the right contributes the current y coordinate of the path. The image below shows
a path with an area of 10.

|

The four friends cannot agree on the exact start and end points. Instead, each friend chooses one
coordinate independently:

e the x coordinate of the start point;
e the y coordinate of the start point;
e the x coordinate of the end point;

e the y coordinate of the end point.

The start point must be in the bottom-left quadrant, so both of its coordinates are negative integers.
The end point must be in the top-right quadrant, so both of its coordinates are positive integers.

Not all coordinates are equally likely, instead, each friend will pick a coordinate from a given range, ac-
cording to some given weights. If several possible values have weights w1, ws, ..., wy, then the probability
of choosing value 7 is:

W;
w1 + Wy + -+ Wk
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Compute the expected value of the answer to the friends’ problem. It can be shown that the expected

value can be written as an irreducible fraction g, where ¢ is not divisible by 998244353. Print the

value of p - ¢~ mod 998244353, that is, the unique integer x with 0 < x < 998244353 and = - ¢ = p
(mod 998244353).

Input

The first line contains four integers X,in, Ymin, Xmaz, and Yiaz.

The second line contains | X, | integers. The i-th integer is the weight for choosing the start x coordinate
equal to —i.

The third line contains |Y;,:n| integers. The i-th integer is the weight for choosing the start y coordinate
equal to —1.

The fourth line contains X4, integers. The i-th integer is the weight for choosing the end z coordinate
equal to 1.

The fifth line contains Y4, integers. The i-th integer is the weight for choosing the end y coordinate
equal to 1.

Constraints

—200000 < Xpnin, Ymin < —1
e 1 < Xz, Yimar < 200000
e Every weight is between 0 and 108

The sum of weights on each of the four weight lines is at least 1 and at most 108

Output

Print a single integer: the expected value modulo 998244353.

Examples

standard input standard output
-1-111 12
1

1
1
1

standard input standard output
-2 -112 499122217
11
1

standard input standard output
-3-221 47
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Note

In the first example, the only possible start point is (—1,—1) and the only possible end point is (1,1).
The sum of the areas below all valid paths is 12.

In the second example, all four possible coordinate choices have equal probability. The corresponding
sums of areas are 12, 30, 30, and 90, so the expected value is:

12+30+304+90 81

4 2

Modulo 998244353, this is 499122217.
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