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3_The Trolley Dilemma

(10 points)

Time Limit: 1 second
Memory Limit: 256MB

Statement

YTP Nation has a trolley track system that can be represented as a rooted tree with N nodes. Each node in
the tree represents either a relay station or a terminal station, and the edges between the nodes represent
the tracks connecting them. Node 1 is the root of this tree. Each node may have several child nodes. If a
node has no child nodes, it is called a terminal station, otherwise, it is called a relay station.

Each relay station must select exactly one track connecting it to one of its child nodes as the main track. A
trolley will travel from the root node along the main tracks until it reaches a terminal station. Initially, each
relay station has already selected its current main track.

Joylintp, a balloon ethicist from YTP Nation, proposed the following K -trolley dilemma: each track has a
certain number of balloons tied to it. If a trolley travels along a track, all balloons on that track will be
popped. If it is possible to change the main track of up to K relay stations, what is the best way to do so?

Since balloon ethics are too complex, we consider a simple objective here: minimize the number of popped
balloons.

Forall K =0,1,2,..., N — 1, determine the minimum number of popped balloons in the K-trolley
dilemma.

Input Format

The first line contains a positive integer N, representing the number of nodes in the trolley track system.

The next N — 1 lines each contain four integers u, v, w, indicating that node w has a child node v, and
there are w balloons tied on the track between them.

The final line contains N integers my, mo, ..., my. If node % is a terminal station, then m; = 0; otherwise,
node ¢ is a relay station and its main track is the track between node 7z and node m;;.

Output Format

Output N lines. The 2-th line should contain a single integer, representing the minimum number of popped
balloons when K = ¢ — 1in the K-trolley dilemma.

Constraints

e 2< N<2x10°
e 1 <u,v<N

e uFv

e 0<w<10°
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0<m; <N

e |tis guaranteed that the input tracks form a rooted tree with node 1 as the root node.
e Ifm; = 0, then node 7 is guaranteed to be a terminal station.

e Ifm; > 0, then the track between node 7 and node m;; is guaranteed to exist.

e Each relay station has exactly one main track.

Test Cases

Input 1
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Output 1

Illustrations

Below is the tree structure of the sample testcase. The initial main tracks are marked in red.
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K = 0: The trolley must travel through nodes 1 — 6 — 7.

K = 1: After changing the main track of relay station 1 to the track between 1 and 2, the trolley will travel
through nodes 1 — 2 — 4.

K = 2: After changing the main tracks of relay stations 1 and 2 to other tracks, the trolley will travel
through nodes1 — 2 — 3 — 8.

K > 3: After changing the main tracks of relay stations 1, 2, and 3 to other tracks, the trolley will travel
through nodes1 — 2 — 3 — 5.
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