
40th Petrozavodsk Programming Camp, Winter 2021
Day 9: Grand Prix of Suwon, Monday, February 8, 2021

Problem E. Expected Distance
Input file: standard input

Output file: standard output

Time limit: 4 seconds
Memory limit: 1024 mebibytes

Given are two integer sequences: {ai} of length N − 1 and {ci} of length N . Let us build a tree TN with
N vertices in the following way:

• T1 is a tree made up of only vertex 1.

• For i > 1, Ti connects vertex i to one of the vertices of Ti−1. The probability that vertex j will be
chosen is

aj
a1 + · · ·+ ai−1

. The length of the added edge is then calculated as ci + cj .

• When TN is built, the process stops.

You are given Q queries. Each query is a pair of vertices. For each query (u, v), calculate the expected
distance between u and v in TN .

Input
The first line of input contains two integers N and Q: the number of vertices and the number of queries,
respectively (2 ≤ N,Q ≤ 3 · 105).
The second line contains N − 1 integers a1, a2, . . ., aN−1 (1 ≤ ai ≤ 2000).

The third line contains N integers c1, c2, . . ., cN (1 ≤ ci ≤ 2000).

Each of the following Q lines describes one query and contains two integers u and v separated by a space:
numbers of vertices to find the expected distance (1 ≤ u, v ≤ N).

Output
It can be proven that each answer is a rational number and can be written in the form ans i =

pi
qi

, where
pi and qi are coprime non-negative integers and 0 < qi < 109 + 7. For each query, print the integer
(pi · q−1

i ) mod (109 + 7).
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