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Likes the book of Everyone gets a book

Sample Solution
o Bipartite graph: (X, Y) if X likes Y's book.
© The answer is YES iff there is a perfect matching.

o Either the Hopcroft-Karp algorithm or any maximum flow algorithm
‘was accepted.
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Problem

Given a binary matrix and a 2d pattern, how many times does the pattern
occur in the matrix?

Classification

o Categories: String Matching
o Difficulty: Medium-Hard
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Sample Solution
o With N = L = C, a brute force approach takes O(N*)
o Treat equal pattern lines as the same

o The sample input line sequence would be 1,2, 2,1 because the 1t line
equals the 4™ and the 2" equals the 3.

o For each line, find the positions where each pattern line occurs

XXXXXXOXXO0 1
OXX000X00X 1 2
XOOXXXX00X 2 2
XOOXXXOXXO0 2 1

@ The pattern occurs whenever there is a sequence 1,2,2,1 in the
columns of the matrix on the right
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Sample Solution
o Aho-Corasick algorithm to find the positions where each pattern line
occurs in each line of text - O(N) - taking O(N?) total
o Search the pattern line sequence for each of the N columns in O(N)
time using Aho-Corasick or Knuth-Morris-Pratt algorithms.
This also takes O(N?) total time
o The overall time complexity of this approach is O(N?)

o Extending the Rabin-Karp algorithm to 2 dimensions would also be a
valid approach
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Use the formula:

2k+d—1)d
k+(k+1)+,..+(k+d—1)=%

To end up with equation:
(2k+d—1)d =2N

Want to solve it for k,d € N, d > 2.
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o Check all divisors d > 2 of 2N.
o Easy to do in O(v/N) time.
o “IMPOSSIBLE" if and only if N = 2"
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Given a directed graph where each edge (A, B) means that person A likes
the book person B has, is it possible for the group of people to exchange
books, so that each one receives a book (s)he likes?

Classification

o Categories: Graph Theory,
Maximum Bipartite Matching

o Difficulty: Medium





