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Problem A. Moving Randomly
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 512 megabytes

Consider a following game on an array:

You are playing as a pointer. Initially you are pointing to a random element of this array (equiprobably).

At each moment of the game you may do one of the following:

1. Finish the game. The game ends and your score is equal to the value of the element you are
pointing to.

2. Move. You equiprobably move one element to the left or to the right. If you may point outside of
bounds of the array after this you are not allowed to choose this option. (You might get dereferenced
and then you might turn into a goat, the whole game might be optimized out, e.t.c — it’s undefined
behaviour, who knows. Anyway you want neither of these.)

You make this choice repeatedly until the game ends. It can be proven that limm→∞ f(m) = 0, where
f(m) is the probability that you can choose Move m times.

The score of the array is the maximum expected score you can obtain if you play optimally. (You are a
smart pointer.)

You are given an array a. For each of its prefixes calculate it’s score modulo 998 244 353.

Taking a potentially non-integer number X modulo M is the following procedure:

Jury guarantees that X is equal to some irreducible fraction P
Q where Q has an inverse modulo M . In

that case X modulo M = A, where A is an integer between 0 and M −1 inclusive and P −QA is divisible
by M . It can be shown, that A is unique.

Input
The first line contains one integer n (1 ≤ n ≤ 5 · 105) — length of a.

The second line contains n space separated integers ai (1 ≤ ai ≤ 106) — elements of a.

Output
Output n integers. i-th of them should be equal to the score of prefix of a of length i taken modulo
998244353.

Examples
standard input standard output

3

3 1 2

3 2 499122179

6

6 1 2 5 3 4

6 499122180 4 499122182 5 582309211

Note
Consider the prefix of length 3 of the first example (i.e the full array), which is equal to [3,1,2]. The
optimal strategy is to move from second element if you start pointing at it. You won’t to be able to move
afterwards or if you start poining to some element other than second.

The score is 5
2 which is equal to 499122179 modulo 998244353.
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