
Knight
time limit per test: 1.5 seconds

memory limit per test: 976.6 megabytes
input: standard input

output: standard output
points: 100  ·  problem code: knight  ·  author: kahootist

Problem Statement

You are playing chess on an 𝑛 ×𝑚 board with a friend.

Your opponent only has a king left; and fortunately for you, your opponent has left for a bathroom break. You can 

have as many turns as you want before he returns!

However, for you, you only have a knight left on the board that can move. Furthermore, there are a total of 𝑏 positions 

on the board that your knight cannot move to (let's say there are landmines buried under those positions or something).

Even though you're already cheating by taking consecutive moves, you would like to only make legal moves with 

your knight; that is, knights can only move to positions that are 1 position away in one axis and 2 positions away in 

another.

What is the minimum number of times you have to move your knight legally to capture the opponent's king?

Input

Your first line will contain 𝑛, 𝑚, and 𝑏 as space-separated integers. 𝑛 and 𝑚 represents the size of the chess board, 

and 𝑏 represents the amount of positions your knight cannot move to.

Your next line will contain two numbers, 𝑥knight and 𝑦knight, representing the position of your knight on the chess board.

Your next line will contain two numbers, 𝑥king and 𝑦king, representing the position of the opponent's king on the 

chess board.

Your next 𝑏 lines will contain two numbers, 𝑥𝑖 and 𝑦𝑖, representing a position that the knight cannot hop onto.

Output

A single integer representing the minimum number of moves it would take your knight to capture the king, or −1 if 

it is impossible.

Constraints
For all test cases:

• 1 ≤ 𝑛,𝑚 ≤ 500

• 0 ≤ 𝑏 ≤ (𝑛𝑚− 2)

• 0 ≤ 𝑥 ≤ (𝑛 − 1) for all 𝑥

• 0 ≤ 𝑦 ≤ (𝑚− 1) for all 𝑦

• All pairs of 𝑥 and 𝑦 are unique.

Example 1

Input

5 7 5

2 1

2 6

0 2

1 3

2 4

3 3

4 2

1



Output

7

Example 2

Input

8 8 24

0 0

7 7

0 2

1 5

1 6

1 7

2 0

2 1

2 4

2 5

2 6

2 7

3 1

3 3

3 5

4 4

4 6

5 0

5 3

5 4

5 5

6 1

6 3

6 4

7 2

7 3

Output

14

Example 3

Input

37 29 8

15 16

15 14

13 15

13 17

14 14

14 18

16 14

16 18

17 15

17 17

2



Output

-1

Python Template

n, m, b = map(int, input().split())

knight = tuple(map(int, input().split()))

king = tuple(map(int, input().split()))

landmines = [tuple(map(int, input().split())) for _ in range(b)]

# print(...)
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