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The 2nd Universal Cup
Stage 26: Latin America, March 23-24, 2024

Problem J. Joys of Trading

Input file: standard input
Output file: standard output
Time limit: 0.5 seconds
Memory limit: 1024 megabytes

Apolyanka and B U delsdorf are two small Neolithic villages that have recently come into contact. There
are N resources, numbered from 1 to N, and each village is capable of independently producing any of
them, albeit with different efficiencies. In order to produce one unit of resource i, Apolyanka needs A;
person-hours, while B U delsdorf needs B; person-hours. Currently, Apolyanka is producing U; units of
resource 7 in each given time period, while B U delsdorf is producing W; units.

Each village is currently working at maximum capacity, that is, there is no way they can put more person-
hours to work than they are employing now. However, through the recently discovered benefits of trade,
it is possible for both villages to produce all the resources they need while reducing the total person-hours
worked, and thus becoming able to spend those freed person-hours resting and playing some games. All
that is needed is that the villages cooperate, coordinate work, and exchange resources among them.

For example, suppose N = 2, resource 1 is wood, resource 2 is food, A1 =1, Uy =2, By =4, W1 = 1,
Ay =2, Uy =1, By =3, and Wy = 4. Then Apolyanka is doing 4 person-hours of work: A; - U; =2 for
producing U; =2 units of wood, and As - Uy =2 for producing Uz =1 unit of food. Similarly, B i delsdorf
is doing 16 person-hours of work: By - W7 =4 for producing W7 =1 unit of wood, and By - Wy =12 for
producing Wy =4 units of food. Thus, the total production is U; + W7 =3 units of wood and U + Ws =5
units of food, requiring 4 4+ 16 = 20 person-hours.

However, a better organization is possible: Apolyanka could produce 3 units of wood and 0.5 units of food,
while B U delsdorf could produce no wood and 4.5 units of food. The total production of each resource
would be the same, but requiring only 341 + 0.542 + 0By + 4.5By =3 + 1 4+ 13.5 = 17.5 person-hours.

Another example with N =3is A1 =1, By =2, Ao, =2, Bob =1, A3 =1, B3=1,and U; = W; =1
for i = 1,2, 3. In this case, each village is currently working 4 person-hours. With a slight reorganization,
however, they can each work 3 person-hours while producing the exact same total resources! All that

is required is for Apolyanka to produce one less unit of resource 2 and one more of resource 1, while
B u delsdorf does the opposite.

Given all of these values, can you compute what is the minimum total number of person-hours that the
villages have to work, in order to produce exactly the same total resources? Note that the number of
person-hours invested in producing a resource is not required to be an integer.

Input

The first line contains an integer N (1 < N < 1()5) indicating the number of resources. Each resource is
identified by a distinct integer from 1 to N.

The i-th of the next N lines describes resource ¢ with four integers A;, U;, B;, and W;
(1< A;,U;, Bi,W; <1000 for I =1,2,...,N), as explained in the statement.

Output

Output a single line with the minimum total number of person-hours required to produce the resources.
The output must have an absolute or relative error of at most 1077.
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standard input standard output

2 17.500000000000000

12 1

21

3 6.000000000000000
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