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Problem M

Keystroke
Time limit: 1 second

Memory limit: 1024 megabytes

Problem Description

You are designing a numeric keypad for numbers 1 to 4, where each number is associated with

a unique key. All of the keys are arranged as a 2 × 2 matrix, and there is a detection circuit

beneath the keypad. When a key is pressed, the circuit will transmit the keystroke signals

to the controller, which will receive its row number and column number. We can use a pair

(row, column) to represent an event of a keystroke. Precisely speaking, when you press the

key of number 𝑖 where 𝑖 ∈ {1, 2, 3, 4}, the controller will receive the pair (⌊(𝑖 − 1)/2⌋, (𝑖 − 1)

mod 2). For example, when you press key 3, the controller gets (1, 0) as the keystroke signal.

You would like to press several keys at the same time for some reason. When you do this,

the controller can still receive their corresponding row/column numbers. However, their row

numbers are mixed together, as well as the column numbers. For example, when you press keys

1 and 4 simultaneously, the controller would get row numbers {0, 1} and column numbers {0, 1},

because key 1 emits (0, 0) and key 4 emits (1, 1). Another example is that when you pressed

keys 1 and 2 simultaneously, the controller can only receive ({0}, {0, 1}) because key 1 emits

(0, 0) and key 2 emits (0, 1) and their row numbers are the same. Notice that different keystroke

combinations may lead to the same signal. Press keys 2 and 3 would get ({0, 1}, {0, 1}) which

is identical to press 1 and 4. Press keys 1, 2, 3, 4 simultaneously would get the same result.

Given a keystroke signal, which is in the (row, column)-paired form, please write a program to

identify the total number of possible keystroke combinations that can lead to this signal.

Input Format

The first line of the input is a positive integer that specifies the number of test cases. Each

test case follows immediately in the next line after the previous one. In each test case, its first

line gives you two positive integers 𝑚 and 𝑛. Its second line gives you 𝑚 distinct integers that

are the received row numbers. Its third line gives you 𝑛 distinct integers that are the received

column numbers. All numbers in the same line are space-delimited.

Output Format

Output the result in a single line for each test case.

Technical Specification

• There are at most 10 test cases.

• 1 ≤ 𝑚,𝑛 ≤ 2.
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Sample Input 1

2

2 1

0 1

0

1 2

1

0 1

Sample Output 1

1

1

Sample Input 2

2

2 2

0 1

0 1

1 1

1

1

Sample Output 2

7

1
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