XIX Open Cup named after E.V. Pankratiev
Stage 7: Grand Prix of Siberia, Sunday, November 3, 2019

Problem 11. Wooden pipeline

Input file: input.txt

Output file: output.txt

Time limit: 3 seconds (6 seconds for Java)
Memory limit: 256 mebibytes

In a land far, far away there lived a wise king who ruled N cities. The king decided to improve life in
his kingdom and made the gentry get busy with innovations, modernization, and nanotechnologies. The
gentry came up with an innovative pipeline network. Since they haven’t really mastered the nanotubes
yet, the pipelines are made of wood.

The wooden pipelines connect all cities into a single network, where any city can be reached from any
other city. The network consists of NV — 1 pipelines. Each pipeline leads directly from one city to another
without any forkings. The additional pipelines were planned according to the original costs estimate, but
in the end they ran out of wood.

We know the capacity of each pipeline in each direction, i.e. the amount of fluid which can pass through
it in a unit of time. The capacity of a pipeline in the opposite directions can be different, due to the
(in)famous craftsmanship of the kingdom.

The king is deeply saddened, contemplating the fruit of his denizens’ labor. He cannot think of a liquid
to pump through the pipelines. Milk would go sour, and the kingdom is not that rich in mead. On the
other hand, they could pump water, in case there is drought somewhere. The king wants to know the
efficiency of the pipeline system in case of a drought.

Assume there is a drought in the city u. This splits all other cities into two types: terminal and transitional
cities. A city is transitional if it has a pipeline leading to a city which is more distant from the city w,
with the distance calculated along the pipelines. All other cities are terminal. You can take water from
all terminal cities in any volume and pump it along the pipelines to the city u. You cannot take water
from transitional cities.

Define the maximum volume of water per unit of time that can be pumped through the pipelines from
the terminal cities to the city u. Drought can affect any of the cities, so calculate the answer for each
case of u.

Input

The first line of the input file contains a single integer N — the number of cities (1 < N < 3-10°). The
remaining N — 1 lines describe the pipelines, one per line. Each pipeline is described by four numbers: a
— the number of the city where the pipeline starts, b — the number of the city where the pipeline ends,
Cup — pipeline capacity in the direction from a to b, Cy, — pipeline capacity in the direction from b to
a(1<a#b<N,1<Cy,Ch <10°).

It is guaranteed that you can reach any town from any other town along the pipeline system.

Output

In the input file, print IV integers, one per line. Each kth number defines the maximal volume of water
per unit of time that can be pumped into the city with the number k in case it is stricken by drought.

Example

input.txt output.txt

1224
5226
2323
3455
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