
Problem D - Engrenagens em Linha

Check the instructions page for detailed information on the qualification and the format
of this problem.
Code templates in C, C++, Java and Python that already handle reading the input are
available for this problem. You may use them as a starting point.

There are N shafts passing through a wall, all aligned on the
same horizontal line. Shaft 1 is already rotating, and you want
every other shaft to receive that rotation as well. The shaft
positions are integers: 1 = a1 < a2 < · · · < aN .

You may buy gears with integer radius between 1 and M . A
gear of radius r costs cr, and the costs are non-decreasing:
0 ≤ c1 ≤ c2 ≤ · · · ≤ cM .

You must place exactly one gear centered at each shaft. You
may also place auxiliary rods for free at any real positions,
and put additional paid gears on those rods. All gears lie on
the same horizontal line.

Two gears transmit rotation if they are tangent, that is, if the
distance between their centers is exactly the sum of their radii.
No two gears may overlap.

For each test case, compute the minimum total cost needed so that every shaft receives rotation
from shaft 1. If this is impossible, print −1.

Example

Consider N = 3 shafts at positions a1 = 1, a2 = 6, a3 = 11, and M = 3 radii with costs c1 = 1,
c2 = 3, c3 = 4. An optimal solution uses radii 1, 2 and 1 on the three shafts. In each gap, after
placing the shaft gears, an uncovered distance of 5 − 1 − 2 = 2 remains, which is filled by one
auxiliary gear of radius 1 (cost c1 = 1). The total cost is c1+c2+c1+c1+c1 = 1+3+1+1+1 = 7.
The figure below illustrates this solution.
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Constraints

The following limits are guaranteed for all test cases that will be given to the program:

1 ≤ T ≤ 1 000 Number of test cases
1 ≤ N ≤ 2 000 Number of shafts in each test case
1 ≤ M ≤ 2 000 Largest available radius
1 = a1 < a2 < · · · < aN ≤ 2 000 Shaft positions
0 ≤ cr ≤ 109 Cost of a gear of radius r
c1 ≤ c2 ≤ · · · ≤ cM Costs are non-decreasing

The sum of all values of N is at most 2 000. The sum of all values of M is at most 100 000.

The test cases are organized into the following groups:

Subtask Points Additional Constraints
1 10 N = 2
2 20 All consecutive gaps are equal
3 30 M ≤ 20
4 40 No further constraints

Input Format

The first line contains an integer T , the number of test cases.

Each test case is described by three lines.

The first contains two integers N and M .

The second contains N integers a1, a2, . . . , aN , the shaft positions.

The third contains M integers c1, c2, . . . , cM , where cr is the cost of a gear of radius r.

Output Format

For each test case, print one line with a single integer: the minimum required cost.

If there is no way to transmit rotation to every shaft, print −1.
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Note: there should be no space at the end of each line. If this format is not respected, the result
of a submission will be Presentation Error.

Example 1 Input

3

1 1

1

5

3 3

1 6 11

1 3 4

2 5

1 2

0 1 2 3 4

Example 1 Output

5

7

-1

Example 1 Description

In the first test case there is only shaft 1, so buying one gear of radius 1 is enough, with cost 5.

The second test case corresponds to the example described in the problem statement.

In the third, the two shafts are only distance 1 apart, so any two mandatory gears would overlap.
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