
The Membership Problem for Pattern Languages in a Nutshell

We want to check whether or not given words follow a given pattern. Consider the example below:

Words:
(1) A B C B A C C C A C B B A C C A C B C B A C C A B

(2) A B A B A B A B B A A B A B

(3) B C B A B A C B A A B B A A B B C B A B A B

(4) C B A A C B C B A A B B A A C B C B A A

(5) A B A B A B A B A B A B A B A B A B

(6) A B A B C B A A A B A B B A

(7) A B C C B A B B A B C

(8) A B A B A B A B A B A B A B A B A B A B

(9) C B B A A B B A A A A A A A A B B A A C

(10) A B C A B C A B C A B C A B C C A B C A B A B C A B C

Pattern:

Positive:
(1) AB C BACC C ACB BACC ACB C BACC AB

(2) AB A B A BA B BA A B AB

(4) CBAA C B C BAA B BAA C B CBAA

(8) AB AB AB AB AB AB AB AB AB AB

(9) C BB AA BB AAA AA AAA BB AA C

(10) ABC AB C AB CABCAB C CABCAB AB C ABC

Negative:
(3) B C B A B A C B A A B B A A B B C B A B A B

(5) A B A B A B A B A B A B A B A B A B

(6) A B A B C B A A A B A B B A

(7) A B C C B A B B A B C

More formally, this is the problem to decide on the existence of a morphism between two words. For
further literature on the complexity of the membership problem of pattern languages, on their expressive
power, decidability questions and (algorithmic) learnability see, e. g., [1, 2, 4, 3, 5, 6].
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