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C. Distinct Substrings

For a string s1, s, ..., S,, Bobo denotes the number of its distinct substrings as f(s1, sa,. ..

defines defines h(c) = f(s1,82,...,8n,¢) — f(s1,$2,...,8,) for character c.
Given a string s1, 52, ..., 5, and m, find the value of @." ; (h(c) - 3¢ mod (10° + 7)).
Note that @& denotes the bitwise exclusive-or (XOR).

Input

The input consists of several test cases and is terminated by end-of-file.
The first line of each test case contains two integers n and m.

The second line contains n integers s1, Sa, ..., Sp.

o« 1<n,m<10°
e 1<s;<m
e The sum of n, and the sum of m do not exceed 5 x 10°.

Output

For each test case, print an integer which denotes the result.

Sample Input

32

112

23

2
1000000

= e

Sample Output

18
69
317072014

Note
For the second test case, h(1) = h(2) = 2, h(3) = 3.
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D. Modulo Nine

Bobo has a decimal integer aias...a,, possibly with leading zeros. He knows that for m ranges
[11,71], [l2,72]s - - s [lm, *m], it holds that a;, X aj,4+1 X -+ X @, mod 9 = 0. Find the number of valid integers
aias ... G, modulo (109 + 7).

Input

The input consists of several test cases and is terminated by end-of-file.
The first line of each test case contains two integers n and m.

The ith of the following m lines contains two integers I; and ;.

o 1 S n,m S 50
e 1<;<mi<n
e There are at most 100 test cases.

Output

For each test case, print an integer which denotes the result.

Sample Input

N = D =N
DWW NN

1 50

Sample Output

40
4528
100268660



E. Numbers

Bobo has n distinct integers aq,as,...,a, in [0,99]. He writes them in decimal notation without leading
zeros in a row, obtaning a string s.

Given the string s, find the number of possible array of integers ai,as, ..., ay,.

Input
The input consists of several test cases and is terminated by end-of-file.
Each test case contains a string s.

e There are at most 100 test cases.

Output

For each test case, print an integer which denotes the result.

Sample Input

999
233333
0123456789

Sample Output

2
0
55



F. 4 Buttons

Bobo lives in an infinite chessboard. Initially he locates at (0,0). There are 4 buttons.

e When the first button is pressed, Bobo moves right for at most a cells.

e When the second button is pressed, Bobo moves up for at most b cells.

e When the third button is pressed, Bobo moves left for at most ¢ cells.

e When the fourth button is pressed, Bobo moves down for at most d cells.

Find the number of cells Bobo can reach modulo (10° + 7), if he presses the buttons for no more than n
times.

Input

The input consists of several test cases and is terminated by end-of-file.

Each test case contains five integers n, a, b, ¢ and d.

e 1<n,a,b,c,d<10°
o The number of test cases does not exceed 10°.

Output

For each test case, print an integer which denotes the result.

Sample Input

11234
21111
1000000000 1000000000 1000000000 1000000000 1000000000

Sample Output

11
13
5685

Note

For the first test case, Bobo can reach the following 11 cells: (—3,0), (—2,0), (—1,0), (0,—4), (0,-3), (0, —2),
(07 _1)3 (07 0)7 (Oa 1)7 (07 Q)v (la O)
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J. Parity of Tuples (Easy)

Bobo has n m-tuple vy,vs,...,v,, where v; = (a;1,ai2,...,0;m). He wants to find count(z) which is the
number of v; where a; j A x has odd number of ones in its binary notation for all j. Note that A denotes the
bitwise-and.

Find Zi:)l count(z) - 3° modulo (10° + 7) for given k.

Input

The input consists of several test cases and is terminated by end-of-file.
The first line of each test case contains three integers n, m and k.

The ith of the following n lines contains m integers a; 1,a;2, ..., @i m.

e 1<n<10?

e 1<Kk<30

o 0<a;,; <2k

o There are at most 100 test cases, and at most 1 of them have n > 103 or m > 5.

Output

For each test case, print an integer which denotes the result.

Sample Input
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Sample Output
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