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Problem D. Exam registration
Time limit: 2 seconds
Memory limit: 512 megabytes

Usually everyone associates the New Year with a Christmas tree and a festive table, but students associate
the New Year with exams session. It was December 31, and second-year students signed up for the exam.

There are n days when they can take the exam. Each student signed up to take the exam on one of these
days. So, on the i-th day ai students want to take the exam, but the maximum number of students who
can take the exam on this day is bi.

Teachers need all students to have the opportunity to take the exam, so some students may have to be
moved to another day. Teachers can choose any number of students and assign each of them to take the
exam on any day.

If a student wanted to take the exam on the i-th day, and the teachers eventually moved it to the j-th
day, then dissatisfaction of this student will be equal to |i− j|.
Help the teachers distribute the students so that for all i on the i-th day, no more than bi students took
the exam, and the maximum dissatisfaction among the students was minimal.

Input
The first line of the input contains a single integer n — the number of days when the students can take
the exam (1 ≤ n ≤ 106).

The second line of the input contains n integers ai — the number of students who want to take the exam
on the i-th day (1 ≤ ai ≤ 109).

The third line of the input contains n integers bi — the maximum number of students who can take the
exam on the i-th day (0 ≤ bi ≤ 109).

Output
Print a single integer — for which minimum k it is possible make the dissatisfaction of any student not
to exceed k. If there is no solution, you should print −1.

Examples
standard input standard output

4
6 14 70 1
70 3 16 5

2

1
2
2

0

1
3
2

-1

Note
Consider the first sample test. Note that 70 students want to take exam on the third day, but only 24
students can take exam on days 2, 3, and 4. So the answer is at least 2.

One of the ways to move the students in the first sample test so that no student is moved more than 2
days from his desired day is the following.

• 6, 14, 70, 1 — initial schedule of students;
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• 6, 70, 14, 1 — move all students from the third day to the second day, and all students from the
second day to the third day;

• 70, 6, 14, 1 — move all students from the second day to the first day, and all students from the first
day to the second day;

• 70, 6, 11, 4 — move three students from the third day to the fourth day;

• 70, 3, 14, 4 — move three students from the second day to the third day;

Note that each student was moved no more than two days from their initial position in the schedule.
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