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Partially Ordered Generalized Patterns of the form k-o-k
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What does the Title mean

Partially Ordered Generalized Patterns of the form k-o-k

o is contiguous
k is largest
3-12-3
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Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12
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Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12

63187

{97 57 47 2}
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Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12

631

{8,7}{9,5,4,2}
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Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12

{6,3,1}{8,7}{9,5,4,2}

Marteinn P6r Hardarson Avoidance of Patterns of the form k-o-k



Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12

631879542
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Avoidance of the pattern 3-12

T =TINTR

7 avoids 3-12 iff

m; avoids 3-12 and wg avoids 12

[Claesson 2001] So permutations avoiding 3-12 are in one-to-one
correspondence with set partitions
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Avoidance of the pattern k-o

T =TINTR

7 avoids k-o iff

7 avolds k-0 and mr avoids o
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Avoidance of the pattern k-o

T =TINTR

7 avoids k-o iff

7 avolds k-0 and mr avoids o

|[Kitaev 2003, Elizalde 2006]
Let f(x) be the EGF for avoiders of
and g(x) be the EGF for avoiders of k-0

then
Dg(x) = g(x)f(x)
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Avoidance of the pattern k-o

T =TINTR

m avoids {k,’—J,’},‘eI iff

T avoids {k,’—()’,‘},’el and TR avoids {0’,’},‘61

Let f(x) be the EGF for avoiders of {o;}ic/
and g(x) be the EGF for avoiders of {kj-oi}ics
then

Dg(x) = g(x)f(x)
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Avoidance of the pattern k-o

The differential equation

Dg(x) = g(x)f(x)

has the unique solution

g(x) = exp ( /O ) f(t)dt)

since g(0) =1
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3
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Avoidance of the pattern 3-12-3

T =TINTR
7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

619421231185107
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

61942
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

61

{9,4,2}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

{6,1}{9,4,2}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

619421231185107

{6,1}{9,4,2}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

31185107

{6,1}{9,4,2}

Marteinn P6r Hardarson Avoidance of Patterns of the form k-o-k



Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

85107

{6,1}{9,4,2} {3,11}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

{6,1}{9,4,2} {3,11}{8,5,10}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

{6,1}{9,4,2} {3,11}{8,5,10} {7}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

619421231185 107

{6,1}{9,4,2} {3,11}{8,5,10} {7}
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

So permutations avoiding 3-12-3 are in one-to-one correspondence
with bi-colored set partitions
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Avoidance of the pattern 3-12-3

T =TINTR

7 avoids 3-12-3 iff

m; avoids 3-12 and mg avoids 12-3

That is, permutations avoiding both the patterns 3-12-4 and 4-12-3
are in one-to-one correspondence with bi-colored set partitions
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Avoidance of the pattern k-o-k

T =TINTR

7 avoids k-o-k iff

7 avolds k-0 and wr avoids o-k
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Avoidance of the pattern k-o-k

T =TINTR

7 avoids k-o-k iff

7 avolds k-0 and wr avoids o-k

Let g(x) be the EGF for avoiders of k-o
and h(x) be the EGF for avoiders of k-o-k
then
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Avoidance of the pattern k-o-k

T =TINTR

7 avoids {k,‘—O’,‘—k,‘},’G/ iff

T avoids {k,’—U,‘},’el and TR avoids {O’,’—k,’},’el

Let g(x) be the EGF for avoiders of {ki-o;}ic/
and h(x) be the EGF for avoiders of {kj-oj-ki}ic;
then
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Avoidance of the pattern k-o-k

The differential equation

has the unique solution

h(x) =1+ /OX g(t)%dt

=1 +/0Xexp <2 /ot f(s)ds) dt

where f(x) is the EGF for avoiders of o
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Avoidance of the pattern 3-121-3

We can use these equations to find the EGF for avoiders of 3-121-3

EGF(l)(X) = 1
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Avoidance of the pattern 3-121-3

We can use these equations to find the EGF for avoiders of 3-121-3

EGF(l)(X) = 1

EGF21y(x) = EGF(@21)(x) = EGF(2.1.0)(x)

X t 2x 1
= 1+/ exp<2/ 1ds>dt:e +
0 0 2
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Avoidance of the pattern 3-121-3

We can use these equations to find the EGF for avoiders of 3-121-3

EGF(l)(X) = 1
EGF(121)(x) = EGFq21)(x) = EGF(5.1.2)(x)

X t 2x

= 1+/ exp<2/ 1ds>dt:e 1
0 0 2
X t . 2x 1

EGFz1213)(x) = 1+ / exp <2 / ¢ 2+ ds) dt

0 0
X t _

_ 1+/ exp(e + 2t 1>d
0 2
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Dowling Numbers

The lattice for set partitions

1-2-3-4

AN

1234 1324 2314 1423 2413 3412

/

1-234  2-134  3-124  4-123  12-34 13-24  14-23

\\\ ///

1234
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Dowling Numbers

Remove the blocks containing the element 4
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Dowling Numbers

Dowling Lattice over the group G = {e, g}

1e-2¢ Se
/// le-2e3e 2= le3e 3e-1e2e
]_e_2e 12223 22-123g 35122
= ; % le2e3, 1 2 .1 3 " 2.3
Le 2e 3e 12233 1225 133 283
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Back to 3-121-3

3915141071216 1511613824

Marteinn P6r Hardarson Avoidance of Patterns of the form k-o-k



Back to 3-121-3

391514107 12 15116 13824
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Back to 3-121-3

391514107 12 15116 13824

3/915[(14107 12 15|11 6 13|82 4
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Back to 3-121-3

391514107 12 15116 13824

3/915[14 10 7 12 |11 6 13| |2 4
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Back to 3-121-3

39151410712 1511613824
3/915] 107 12 1116 13| |2 4

14,
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Back to 3-121-3

39151410712 1511613824
3/915| 107 116 13| |2 4

12,, 14,
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Back to 3-121-3

39151410712 1511613824
3/915] 7 116 13| |2 4

10, 12, 14,
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Back to 3-121-3

39151410712 1511613824
3]915] 116 13| |2 4

Te,10e,12,, 14,
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Back to 3-121-3

391514107 12 15116 13824

3/915[14 10 7 12 |11 6 13| |2 4

{3eH{1e, 54,9 H7e, 106, 12,4, 14 }{6e, 11¢, 135 1{2e, 4, }
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Back to 3-121-3

Permutations avoiding 3-121-3 are in one-to-one correspondence
with Dowling partitions
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Back to 3-121-3

Permutations avoiding 3-121-3 are in one-to-one correspondence
with Dowling partitions

That is, permutations avoiding all of the patterns
5-132-4
5-231-4
4-132-5
4-231-5

are in one-to-one correspondence with Dowling partitions
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