
Task 3: Airplane

Benson the Rabbit wants to fly an airplane!

There are n regions that Benson can fly in, numbered from 1 to n. For each region i, there is a
minimum altitude a[i] that Benson must fly at within the region due to terrain constraints.

Additionally, Benson can only fly between certain pairs of regions due to prevailing wind con-
ditions and Benson’s lack of flying experience (he is a rabbit after all). There are m such pairs
numbered from 1 to m, and the j-th pair u[j] and v[j] indicates that Benson can fly between
regions u[j] and v[j] in both directions. It is always possible to travel from any region to all
other regions using only the allowed pairs.

Initially, Benson is at region 1 at height 0. He wants to travel to region n, and to land he must
end at height 0.

In a minute, Benson can choose to stay at his current region or travel to another region. In that
same minute, his altitude can increase by 1, decrease by 1 or remain the same. However, when
Benson arrives at a region, his height must be at least the minimum altitude required for that
region. What is the minimum time Benson needs to land at region n?

Input format

Your program must read from standard input.

The first line of input will contain 2 spaced integers n and m, which represent the number of
regions and the number of pairs of regions that Benson can fly between.

The next line contains n spaced integers a[1], a[2], . . . , a[n], representing the minimum required
altitude at each region.

The next m lines of input will contain 2 spaced integers each. The j-th of these lines contains
u[j] and v[j], indicating that Benson can fly between regions u[j] and v[j] in both directions.

Output format

Your program must print to standard output.

The output should contain one integer, the minimum time required to land at region n.
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Subtasks

For all testcases, the input will satisfy the following bounds:

• 1 ≤ n ≤ 200 000

• 1 ≤ m ≤ 400 000

• 0 ≤ a[i] ≤ 108

• a[1] = a[n] = 0

• 1 ≤ u[j], v[j] ≤ n, u[j] ̸= v[j]

Your program will be tested on input instances that satisfy the following restrictions:

Subtask Marks Additional Constraints
1 22 m = n− 1, u[j] = j, v[j] = j + 1
2 10 n ≤ 2000,m ≤ 4000, a[i] ≤ 2000
3 31 n ≤ 2000,m ≤ 4000
4 37 No additional restrictions

Sample Testcase 1

This testcase is valid for all subtasks.

Input Output
3 2
0 2 0
1 2
2 3

4

Sample Testcase 1 Explanation

Benson is travelling from region 1 to region 3. He can do so in 4 minutes.

• In minute 1, Benson stays at region 1. He increases his altitude from 0 to 1.
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• In minute 2, Benson travels from region 1 to 2. He increases his altitude from 1 to 2.

• In minute 3, Benson travels from region 2 to 3. He decreases his altitude from 2 to 1.

• In minute 4, Benson stays at region 3. He decreases his altitude from 1 to 0.

Sample Testcase 2

This testcase is valid for subtasks 2, 3 and 4.

Input Output
11 12
0 0 0 0 0 0 2 2 1 5 0
1 2
2 3
3 4
4 5
5 6
6 11
1 7
7 8
8 9
9 11
1 10
10 11

5

Sample Testcase 2 Explanation

Benson is travelling from region 1 to region 11. He can do so in 5 minutes.

• In minute 1, Benson stays at region 1. He increases his altitude from 0 to 1.

• In minute 2, Benson travels from region 1 to 7. He increases his altitude from 1 to 2.

• In minute 3, Benson travels from region 7 to 8. He maintains his altitude at 2

• In minute 4, Benson travels from region 8 to 9. He decreases his altitude from 2 to 1.

• In minute 5, Benson travels from region 9 to 11. He decreases his altitude from 1 to 0.
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