
Bytedance — Moscow Workshops ICPC Programming Camp
Day 6, The Finals (from Moscow SU Red Panda), Friday, February 22, 2019

Problem H. Hat With An Integer
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 512 mebibytes

The are n enumerated wise ones. Each of them has a hat with an integer written on it. Each wise one sees numbers
on other wise ones’ hats, but does not see the number on his own. Let ai denote the number written on the hat of
the i-th wise one.

There are also two arrays of integers of length n�1 each: b and c. We call the assignment of integers to hats valid
if there exists at least one value of i, such that 1  i  n� 1 and at least one the following holds:

1. ai+1 < ai + bi

2. ai+1 > ai.+ ci

The wise ones know that the actual assignment (i.e. the array a) is valid.

The following process happens: Each day, starting from the first, if at the beginning of the day there exists a wise
one with index i who knows an integer x, such that ai 6= x (i.e. he knows a number which is definitely not written
on his hat) he announces this at the end of the day and the process ends. If no such wise one is present the process
continues on the next day and so on

Calculate whether the process will end and if it will, calculate the day on which it will happen.

Input
The first line contains a single integer n (2  n  105), the number of wise ones.

The second line contains n integers ai (�1010  ai  1010).

The third line contains n� 1 integers bi (�1010  bi  1010).

The fourth line contains n� 1 integers ci (�1010  ci  1010).

It is guaranteed, that the array a is valid.

Output
Output -1 if the process will never end. Output the day on which the process will end otherwise.

Examples
standard input standard output

3
1 2 3
0 0
0 0

2

2
-1 -1
1
-1

-1

7
1 4 2 -5 10000000000 6 -7
-1 2 -3 4 6 5
2 3 322 5 100 312

5

8
3 2 8 25 16 24 24 24
-1 0 3 4 -2 7 6
-1 2 7 5 -1 12 11

4

Note
Consider the first example. The constraints given by arrays b and c can be rephrased as “not all integers are equal”.
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On the first day no wise one can deduce a number which is not written on his hat.

On the second day the third wise one knows, that if the number on his hat was 2, on the first day the first wise
one would have seen that both other wise ones have 2 on their hats and would have deduced that he does not wear
a hat with 2 written on it. Thus on the second day the third wise one knows that he does not wear a hat with 2
written on it.

Is this readable? Probably not. Could this have been phrased much better to be readable? Probably not.
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