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Problem D. Books
Input file: input.txt
Output file: output.txt
Time limit: 6 seconds
Memory limit: 256 mebibytes

The Noname State University (NSU) is preparing for a new type of programming contest. Each university
in this contest can be represented only by a single team of two students. There is also the official list of N
books which the contestants must read to perform successfully. There’s little time left before the contest,
and not every student is able to read all books in time.

Every student knows for each set of books whether she will be able to read it in time. There are M

students willing to participate in the contest in the NSU. The coach prepared a list of K candidate teams.
To choose a single team for the contest, she wants to know each team’s reading capability.

Assume a team has read a book if at least one member of the team has read it. Your task is to find for
each candidate team and for each set of books whether the team members can plan their training in such
a way that the team will have read all the books of this set in time.

Input

The first line of the input file contains three integers: N � number of books, M � number of students,
and K � number of candidate teams (1  N  21, 2  M  6, 1  K  6). Zero-based numbering is
used everywhere in this problem.

The i-th of the next M lines defines the capabilities of the i-th student. The student’s capabilities are
described with the string Si of the length 2N containing 0’s and 1’s. The k-th position of the string
contains information on whether the student is able to read the set of books with a bitmask of k in time.
This rule is described in detail below.

Let’s number all books from 0 to N � 1. Let X be a set of books. Define an array a0, a1, a2, . . . , aN�1

such that aj = 1, if j-th book belongs to X, and aj = 0 otherwise. Let’s call the number

k =
N�1X

j=0

aj2
j

the bitmask of the set X. Then the i-th student is able to read the set of books X in time if and only if
the k-th symbol of the string Si equals one.

t-th of the next K lines describes t-th candidate team. The team is defined by two integers at and bt �
the numbers of the students in the team. (0  at, bt < M , at 6= bt, t = 0 . . .K � 1).

Regarding the capabilities of each student the following is guaranteed. First, if a student can read a subset
of books, she can read any of its subsets. Second, a student can always read an empty set of books, i.e.
the starting symbol of her capability string always equals one.

Output

The output file must contain K lines consisting of 0’s and 1’s, each containing 2N symbols. The t-th line
must contain the capabilities of the t-th team in the same format in which the students’ capabilities are
given in the input. I. e. the k-th symbol of the t-th line must equal 1 if and only if the t-th team is able
to read the set X of books with a bitmask k in time.
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Example

input.txt output.txt
3 5 3
11111010
11000000
11001000
11101000
11101000
0 1
1 2
3 4

11111111
11001100
11111110

Commentary

The 0-th student can read one of the following sets: ;, {0}, {1}, {2}, {0, 1}, {1, 2}. The first student
can only read the 0-th book (or nothing). The second student can read either the 0-th book or the book
numbered 2 (or nothing). The third and the fourth students can read any single book (or nothing).

The 0-th team together is able to read all the books if the 0-th student reads the books {1, 2}, and the
first student reads the book 0. It’s easy to check that the team can also read any other set of books.

The first team can read the books 0 and 2, if its members read different books. The team can also ready
any subsets of the set {0, 2}.
In the second team any member can read not more than one book. Hence, the team together can read
any set of two or less books.
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