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Introduction

We consider words over a finite alphabet A = {a, b,c,...,0,1,2...},
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Introduction

We consider words over a finite alphabet A = {a, b,c,...,0,1,2...},
and patterns over a finite alphabet V = {a, 8,7, ...}

We are interested in occurences of a pattern in a text, ie.

a [ «
PPN
a bba “ca” bba cab
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Definition

Pattern p is avoidable if there exist an infinite word that doesn't
encounter p.
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Introduction

We consider words over a finite alphabet A = {a, b,c,...,0,1,2...},
and patterns over a finite alphabet V = {a, 8,7, ...}

We are interested in occurences of a pattern in a text, ie.

a [ «
PPN
a bba “ca” bba cab

Definition

Pattern p is avoidable if there exist an infinite word that doesn't
encounter p.

Example: pattern aa is avoidable, because there exist square-free
infinite word.

Radostaw Gtowifiski, Wojciech Rytter Observations On Compressed Pattern-Matching with Rank



Introduction

There exists an exponential algorithm solving pattern avoidability
problem (Bean, Ehrenfeucht, McNulty 1979; Zimin 1982).
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Introduction

There exists an exponential algorithm solving pattern avoidability
problem (Bean, Ehrenfeucht, McNulty 1979; Zimin 1982).

Definition (Zimin Words)

pwe1—=121 i—»i+1Vi>1
Z = 1

L= 1 2 1

Zz3= 1213121

Zy = 121312141213121
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Introduction

There exists an exponential algorithm solving pattern avoidability
problem (Bean, Ehrenfeucht, McNulty 1979; Zimin 1982).

Definition (Zimin Words)

pwe1—=121 i—»i+1Vi>1
Z = 1

L= 1 2 1

Zz3= 1213121

Zy = 121312141213121

Pattern p is unavoidable < p occurs in Zy o p)- \
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Introduction

Definition

Rank of a variable is the highest number in Zimin subword to which
this variable morphs.

a [y B
AN
1 21 31 21 =243
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Algorithm

Problem

Input: given a pattern 7 with k variables and the ranking sequence.
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Algorithm

Problem

Input: given a pattern 7 with k variables and the ranking sequence.
Output: an instance of an occurrence of 7 in Z, with the given
ranking function, or information that there is no such valuation.
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413253141321
dayBAyadayfa
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AL dayBAyadayfa
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Z3 = 1213121
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Algorithm

Z3 = 1213121

Application of 2SAT - Example

o fanp
(ﬁlast v afirst) A (_ﬁlast vV _|afirst) AN afirst A alast

Radostaw Gtowifiski, Wojciech Rytter Observations On Compressed Pattern-Matching with Rank



Algorithm

Z3 = 1213121

Application of 2SAT - Example

o fanp
(ﬁlast v afirst) A (_ﬁlast vV _|afirst) AN afirst A alast

@ Bavd By

Radostaw Gtowifiski, Wojciech Rytter Observations On Compressed Pattern-Matching with Rank



Compact representation

Definition

For a given Zimin subword we partition it into wy mw,, where m is
the highest number. Then we remove every element i of wy (resp.
wy ) such that there exists larger element to the left (resp. to the
right). We call obtained sequence compact representation.

L. B
e N—
12131214121312151213121 41213121 121312141213121
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Compact representation

Definition

For a given Zimin subword we partition it into wy mw,, where m is
the highest number. Then we remove every element i of wy (resp.
wy ) such that there exists larger element to the left (resp. to the
right). We call obtained sequence compact representation.

L. B
e N—
12131214121312151213121 41213121 121312141213121
o — 145321
8 — 4321
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Compact representation

Definition

For a given Zimin subword we partition it into wy mw,, where m is
the highest number. Then we remove every element i of wy (resp.
wy ) such that there exists larger element to the left (resp. to the
right). We call obtained sequence compact representation.

L. B
e N—
12131214121312151213121 41213121  121312141213121
o — 145321
B — 4321
Compact representation of any subword of Z, has at most 2 x k — 1
letters.
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Compact representation

The compressed ranked pattern matching in Zimin words can be
solved in time O(n * k) and (simultaneously) space O(n + k?),
where n is the size of the pattern and k is the highest rank of a
variable. A compressed instance of the pattern can be constructed
within the same complexities, if there is any solution.
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Compact representation

Thank you for your attention!
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