
Petrozavodsk Summer Training Camp 2016
Day 8: DPRK Contest, Wednesday, August 31, 2016

Problem G. Generator
Input file: standard input

Output file: standard output

Time limit: 3 seconds
Memory limit: 256 mebibytes

You are given n di↵erent integer sequences. All sequences have the same length L, and all integers in
these sequences are from 1 to m.

You also have a machine that generates a stream of random numbers. Initially, the stream is empty.
Every second, the machine generates a random integer from 1 to m, inclusive, and appends it to the
stream. Each random integer is generated independently with the same probability distribution which is
given to you.

With probability 1, eventually, each of the n given sequences appears as L consecutive elements of the
stream. The occurrences of di↵erent sequences may overlap. At the first moment when each of the n
given sequences appeared at least once, the machine stops immediately. Your task is to calculate the
expected number of seconds after which the machine stops.

Input

There are one or more test cases. The first line of input contains an integer T , the number of test cases.

Each test case starts with a line containing three positive integers n, m and L: the number of sequences
given, the upper bound for the integers which may appear in the sequences and in the stream, and the
length of each given sequence, respectively (1  n  15, 1  m  100, 1  L  5 · 104).
The next line contains m positive integers a1, a2, . . . , am which describe the probability distribution
the machine uses to generate the stream. The machine will generate 1 with probability a1/s, 2 with
probability a2/s and so on, where s = a1 + a2 + . . .+ am. It is guaranteed that s  109.

Each of the next n lines contains an integer sequence of length L. All integers in these sequences are
positive and do not exceed m. It is guaranteed that all n given sequences are pairwise distinct.

The total sum of n · L over all test cases does not exceed 777 777.

Output

For each test case, calculate the answer as an irreducible fraction A
B and output the integer (A ·B�1) mod

(109 + 7) on a separate line. Here, B�1 is the multiplicative inverse of B modulo 109 + 7.

It is guaranteed that for all given inputs, the integers B and 109 + 7 are relatively prime.

Example

standard input standard output
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