ACM International Collegiate Programming Contest, Arab Collegiate Programming Contest 2017
Egypt, Sharm El Sheikh, November 26th, 2017

Problem E. This Means War

Input file: war.in
Output file: standard output
Balloon Color: Green

An army is going into war, and they want to divide all soldiers into some groups, in a way that maximizes
their total strength. Let’s consider the IN soldiers as points in a 2-dimensional plane, with all soldiers
standing on the x-axis at distinct locations, the ith soldier will be standing at z; on the x-axis (the soldiers
are numbered from 1 to V). You will be given the soldiers in a sorted order based on their x value, from
left to right.

Your task is to divide them into one or more groups, where each soldier belongs to exactly one group, and
all members of any group are next to each other without anyone else from other groups in between them,
so each group will be defined using 2 integers, a and b (where a < b), which means this group includes all
soldiers from the ay, position to the by, position (inclusive).

Each soldier will be given a function f; to be used (only if that soldier is the left most soldier of a group)
to evaluate the strength of the group. You will be given a list of M different values, each value is z; (they
are numbered from 1 to M), which will be used to evaluate all the functions, for each function f; you will
be given the value of f;(z;). To get the value of any z other than the given M ones, you just consider (z;,
fi(zj)) as a point, and connect every 2 consecutive points (based on z;) in each function using a straight
line segment, and now you have a function which covers all possible values from z; to zp;.

The strength of the whole army is the sum of strengths of each group, the strength of a group from the
ag, position to the by, position is f,(xp), in other words, it’s the value of the function for the left most
soldier when we pass the = value of the right most soldier to it. Check the notes at the end for more
explanation of the first test case.

You are given all the required details as described above, and your task is to divide the soldiers into

groups to maximize the total strength of the whole army.

Input
Your program will be tested on one or more test cases. The first line of the input will be a single integer
T (1 < T < 100) representing the number of test cases. Followed by T test cases.

Each test case starts with a line containing 2 integers separated by a space, N (1 < N < 10°) representing
the number of soldiers and M (2 < M, NxM < 10°) representing the number of z values.

Followed by a line containing N sorted integers separated by a space, which are the positions of the
soldiers x1, 2, ..., oy (-10% < x; < 109).

Followed by a line containing M sorted integers separated by a space, which are the z values as described
above 21, 22, ..., 2z (-108 < 2; < 106).

Followed by NN lines, each line contains M integers separated by a space. The jth value from the left in
the ith line from the top is the value of f;(z;) (-10° < fi(z;) < 10°).

It’s guaranteed that z; < 27 and zx < 2.
Output

For each test case print a single line containing a single decimal number rounded to exactly 6 decimal
places, which is the maximum strength of the whole army you can get.
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Example

war.in standard output
3 6.666667
34 -6.000000
-2.000000

0 -8
9 -10
5 -4
22
07
-2 7
-10 -2
-4 -10

Note

The following image represents the first test case:

6-5-4-3-2 -1v 123425 6

The 3 solid circlers on the x-axis are the locations of the 3 soldiers, and we have the 3 functions fi, f2 and
f3 (one for each soldier) plotted as described above. The best solution here is to put the first 2 soldiers
in a group, the strength of that group will be fi(x2), which is f1(2) = 4, and the last soldier alone and
the strength of that group will be f3(z3), which is f3(3) = 2.666667, so the total strength is 6.666667
(everything rounded to 6 decimal places).
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