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Problem D. Bookshelf Sorting
Time limit: 2 seconds

Irma works in a library. Every day she watches visitors take a couple of books from the bookshelf, read
them, and put books back in the same places they took them. Usually people mess up the order and swap
two books they read. Let’s take a look at one specific bookshelf with n books in some order, numbered
from 1 to n from left to right. The i-th visitor takes books from positions xi and yi and puts them back
on the same positions, but in the wrong order. After the i-th visitor, the book that was at xi is now at
position yi and vice versa.

In the evening, after the library is closed, Irma wants to put all the books back on their places. For each
book there is a number pi — a position where that book should end up in the end. To rearrange books,
Irma can take any book from the shelf and insert it in the beginning or in the end (so it ends up in the
first or in the last place on the shelf).

What is the minimum number of moves Irma can do to put all books in order? Answer this question for
some initial placement of books, determined by pi, and after each visitor that swapped places of some two
books.

Input
The first line contains two integers n and q (2 ≤ n ≤ 2 · 105; 0 ≤ q ≤ 2 · 105) — the number of books on
the shelf and the number of visitors. The next line contains n distinct integers pi (1 ≤ pi ≤ n), meaning
that the book in the i-th position must end up in position pi.

Next q lines describe library’s visitors. Each line contains two integers xi, yi (1 ≤ xi < yi ≤ n), that mean
that the i-th visitor swapped two books on positions xi and yi.

Output
Print q+1 integers — the minimum number of moves required to sort all books for the initial order, then
for the order the after the first visitor, . . . , after all q visitors.

Scoring

Subtask Score Constraints
1 10 n, q ≤ 8

2 15 n, q ≤ 200

3 15 n ≤ 2000; q = 0

4 15 n, q ≤ 2000

5 20 n ≤ 2 · 105; q = 0

6 25 n, q ≤ 2 · 105

Example
standard input standard output

5 2
5 1 2 4 3
4 5
1 4

2
1
3

Note
The initial order of books is (5, 1, 2, 4, 3). To sort these books out, first, put the book 4 in the end, then
do the same with book 5. After the first visitor, the bookshelf now looks like (5, 1, 2, 3, 4); it’s enough to
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just move the book 5 to the end. After the second visitor the order of books is (3, 1, 2, 5, 4). For this order
the minimum number of moves is 3, there are several ways to achieve the final order in 3 moves.
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