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A trader wants to design a test to test the optimality of his/her algorithmic trading model. The trading model functions as
follows.

There are total N number of stocks in a stock exchange up for trading, numbered from 1 to IN. Each stock % , based on
its previous performance has a strength score S [z]

Moreover, there is a similarity relation defined between stocks. Total of N — 1 unique unordered pairs of stocks are in
the similarity relation. The stock exchange has put up a restriction that if a trader buys a stock ¢, he/she can only buy
stocks related to ¢ after that. Formally, we have graph G, where stocks are vertices, similarity relation defines edges in G
, and G is connected.

In the test, to emulate the real stock exchange where multiple traders compete against each other to buy stocks, there
are two opponent trading models A and B. The aim of the trading model is to buy stocks such that in the end, the sum of
strength of the stocks bought by it are the highest. The model with highest strength is the winner. In a case where both
models end up buying the stocks summing up to same strength, model A is assumed to be the winner.

The process of buying stocks is the following:

1. A has stock u; initially, while B has stock v;.

2. A and B buy stocks in turns. In one turn, first, A can buy any stock which has not yet been bought and has a
similarity relation with at least one stock which he/she has already bought. Next, B can buy any stock who has not
yet been bought and has a similarity relation with at least one stock he/she has already bought. If a trading model
cannot buy any stock, then the next model proceeds. The model has to buy a stock if it can buy one.

3. The trading ends when in a turn, none of the models can buy any stock.

You have to design a program which will give the trader expected values for each test case in the test i.e. the optimal
result. The program will process @ queries. Each query contains two numbers % and v denoting that A has stock u
initially, while B has stock v initially.

After processing all queries, your task is to report 4 integers: A, B, C and D, where:

o A = Number of queries in which A won the game

B = Cumulative strength of A's stocks in all queries

o C = Number of queries in which B won the game

o D = Cumulative strength of B's stocks in all queries

Evaluation Criteria

e Correctness and efficiency. A good solution should be optimized w.r.t both time and memory.
e Code Quality. Good code design and readability is expected.
Input Format
« First line of input contains a single integer N.
« Second line contains N space separated integers S[l], 5[2], ceey S[N] denoting strenghts of all the stocks

« The i-th of subsequent N — 1 lines contains two space-separated integers, a; and b;, describing a similarity
relation between stock a; and b;.

« Next line contains @, the number of queries.

« The i-th of subsequent @ lines contains two space-separated integers, u; and v; denoting the initial stock



respectively with A and B.
Constraints
« 2< N<10°

1<Q<2-10°

. ].Sai,biSN

e 1 <u;,v; < N,u#wv

1< S[i] < 108
Output Format
In a single line, print exactly 4 space separated integers: A, B, C and D.

Sample Input 0

5
123410
12

23

34

45

2

34

12

Sample Output 0

07233

Sample Input 1

12345
12
13
14
45

25
42

Sample Output 1

119111



	Trading Model
	Evaluation Criteria


