
46th Petrozavodsk Programming Camp, Winter 2024
Day 5: Belarusian SU Contest, Sunday, February 4, 2024

Problem B. Neutral Spectator
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 1024 mebibytes

The battle of the mages continues! Today Svetozar has gathered a team of n good mages, while Ar-
glwyddytywyllwch has assembled a team of m evil mages.

Each mage has the ability to attack by casting spells and the ability to defend against the spells of
other mages, expressed as certain numbers. The outcome of the battle and its spectacle depend on these
abilities. The i-th good mage has the attack ability ai and the defense ability bi; the i-th evil mage has
the attack ability ci and the defense ability di.

Before the battle begins, Svetozar and Arglwyddytywyllwch will choose several consecutive mages from
their teams (that is, if L-th and R-th mages are chosen in a team, then mages L + 1, L + 2, . . . , R � 1
from the same team are also chosen). Only the chosen mages from each team will fight.

You are an unbiased, neutral spectator, and you are not very concerned about which side will win. You
are more interested in the spectacle. You will be dissatisfied if at least one pair of mages from di↵erent
teams does not fight intensely enough. You define the intensity f(i, j) of the battle between the i-th good
mage and the j-th evil mage as the ratio of the sum of their attack abilities to the sum of their defense
abilities, that is,

f(i, j) =
ai + cj
bi + dj

.

You define the intensity of the entire battle between the good mages with indices from p to q (p  q) and
the evil mages with indices from r to s (r  s) as the minimum intensity of the battle among all pairs of
chosen mages from di↵erent teams, that is, as

q
min
i=p

s
min
j=r

f(i, j).

Before the battle begins, you have considered q hypothetical situations: given that exactly x good mages
and exactly y evil mages will be chosen, what is the maximum possible intensity of the upcoming battle?

Input

The first line contains a single integer T (1  T  105), denoting the number of test cases.

Then T descriptions of test cases follow. The first line of each description contains three integers n, m,
q (1  n,m, q  105): the number of mages in Svetozar’s team, the number of mages in Arglwyddyty-
wyllwch’s team, and the number of hypothetical situations.

The second line contains n integers a1, . . . , an: the abilities of the good mages to attack.

The third line contains n integers b1, . . . , bn: the abilities of the good mages to defend.

The fourth line contains m integers c1, . . . , cm: the abilities of the evil mages to attack.

The fifth line contains m integers d1, . . . , dm: the abilities of the evil mages to defend.

Each of the following q lines contains two integers x and y (1  x  n, 1  y  m): the number of chosen
good mages and the number of chosen evil mages in a hypothetical situation.

It is guaranteed that 1  ai, bi, cj , dj  1000 for 1  i  n, 1  j  m. It is also guaranteed that the
sum of all values (n+m) · q over all test cases does not exceed 2 · 105.

Output

For each test case, output q lines. Each line should contain a single real number: maximum possible
intensity of the corresponding battle. The answer will be considered correct if its absolute or relative
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error does not exceed 10�6.

Example

standard input standard output

2

3 4 5

1 1 1

2 3 4

6 7 8 9

5 6 7 8

1 1

1 2

2 1

3 3

3 4

1 1 1

1000

1

1

1000

1 1

1.000000000

1.000000000

0.909090909

0.800000000

0.777777778

1.000000000

Note

The intensities of battles between the good mages and each of the evil mages in the first test case are:

for the first good mage: 1, 1, 1, 1;

for the second good mage: 7
8 ,

8
9 ,

9
10 ,

10
11 ;

for the third good mage: 7
9 ,

4
5 ,

9
11 ,

5
6 .

In the second test case, there are only two mages, and the intensity of their battle is 1000+1
1+1000 = 1.
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