
Petrozavodsk Summer Training Camp 2017
Day 8: UESTC Selection, Wednesday, August 30, 2017

Problem A. Master Zhu and Magic Numbers
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 512 mebibytes

Master Zhu has n magic numbers. The i-th number ai can be represented by a binary string of length i
which can contain leading zeroes. When we reverse and concatenate these binary strings, we get a long

string s of length n(n+1)
2 . A substring from s

h
i(i�1)

2

i
to s

h
i(i+1)

2 � 1
i
inclusive is the binary representation

of ai, from lowest to highest digit. Here, the long string s is indexed starting from zero.

One day, Rin inputs Master Zhu’s magic numbers into a program to create n new magic numbers. The
i-th new number is bi. Here is the code of the program in a C-like language.

for (int i = 1; i <= n; i++) {

b[i] = 0,

flag[i] = 0;

}

for (int i = 1; i <= n; i++) {

for (int j = 1; j <= n; j++) {

if (((1 << (j - 1)) & a[i]) > 0) {

if (!flag[i]) {

b[i] = b[j],

flag[i] = 1;

} else {

b[i] = b[i] & b[j];

}

}

}

b[i] = b[i] ^ (1 << (i - 1));

}

In the code above, “x << y” is bitwise shift to the left, which is equivalent to multiplying x by 2y,
“x & y” is bitwise AND, and “x ^ y” is bitwise XOR. We assume that the numbers ai and bi can have
arbitrarily many bits.

After that, Rin wants to ask q questions. The i-th question is a number ci which can be represented
in binary notation as a string of length leni and can contain leading zeroes. When we reverse and

concatenate these binary strings, we get a long string t of length Lq, where Lk =
kP

i=1
leni. A substring

from t [Li�1] to t [Li � 1] inclusive is the binary representation of ci, from lowest to highest digit.
Here, the long string t is indexed starting from zero.

For each question, Rin requires Illya to calculate the number di:

for (int i = 1; i <= q; i++) {

d[i] = 0;

for (int j = 1; j <= min (n, len[i]); j++) {

if (((1 << (j - 1)) & c[i]) > 0) {

d[i] = d[i] | b[j];

}

}

}

Here, “x | y” is bitwise OR. We assume that the numbers ci and di can have arbitrarily many bits.
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The answer to the i-th question is the number of ones in the binary representation of di. Help Illya
answer all the questions!

Input

The first line of the input contains two integers n and m denoting the number of magic numbers and the
number of ones in the long string s (1  n  5000, 1  m  106).

The second line contains m integers, the i-th integer pi denotes that s[pi] = 1, and all other digits of s

are equal to 0 (0  pi <
n(n+1)

2 , all pi are distinct).

The third line contains two integers q and r denoting the number of questions and the number of ones
in the long string t (1  q  5000, 1  r  106).

The fourth line contains q integers, the i-th integer leni denotes the length of binary representation of

the i-th query ci (1  leni  109). It is guaranteed that Lq =
qP

i=1
leni is at most 109.

The fifth line contains r integers, the i-th integer zi denotes that t[zi] = 1, and all other digits of t are
equal to 0 (0  zi < Lq, all zi are distinct).

Output

For each question i, print a single line with a single integer: the number of ones in the binary represen-
tation of di.

Example

standard input standard output

3 4

0 1 4 5

3 6

2 3 3

0 1 2 4 6 7

2

3

3
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