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<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Sym = symmetric functions

Traditional examples



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

Towards representation theory.

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Here we want compatible functors
<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Sym = symmetric functions
<latexit sha1_base64="Nrcx0isvMQw6o1BmQGQ3T6QHRdQ="></latexit>

MJVUQ\NHJ`(Sn)

Traditional examples



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

Towards representation theory.

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Here we want compatible functors
<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Sym = symmetric functions
<latexit sha1_base64="Nrcx0isvMQw6o1BmQGQ3T6QHRdQ="></latexit>

MJVUQ\NHJ`(Sn)

Induction

Restriction

Traditional examples



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Sym = symmetric functions
<latexit sha1_base64="Nrcx0isvMQw6o1BmQGQ3T6QHRdQ="></latexit>

MJVUQ\NHJ`(Sn)

Traditional examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Sym = symmetric functions
<latexit sha1_base64="Nrcx0isvMQw6o1BmQGQ3T6QHRdQ="></latexit>

MJVUQ\NHJ`(Sn)

Traditional examples

Deligne—Lusztig induction and restriction

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Sym = symmetric functions
<latexit sha1_base64="Nrcx0isvMQw6o1BmQGQ3T6QHRdQ="></latexit>

MJVUQ\NHJ`(Sn)

Traditional examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗

Deligne—Lusztig induction and restriction

Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗



Traditional examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗



Traditional examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗



Newer examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym

<latexit sha1_base64="jXdsgig4Y2moFBJ5zFrstFGy7rM="></latexit>

<;n(Fq) =

<latexit sha1_base64="TusIWNJFIs9gSFHP1rcBJt6yErg="></latexit>

1
<latexit sha1_base64="NfoHgi7B8inwGFqYU39/wMxqbqk="></latexit>∗

<latexit sha1_base64="8MqfR/SqafwMeBS1LvaR+VET9YA="></latexit>

0

<latexit sha1_base64="6m47NEun0HNnvDvt8LOrHP1yGRQ="></latexit>� � �

<latexit sha1_base64="TusIWNJFIs9gSFHP1rcBJt6yErg="></latexit>

1

<latexit sha1_base64="TusIWNJFIs9gSFHP1rcBJt6yErg="></latexit>

1



Newer examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym



Newer examples

<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

and with Aliniaeifard,



<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) super Stfl Dela FQSym

and with Aliniaeifard,

Newer examples



<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) Stfl Dela FQSym

and with Aliniaeifard,

super various various NSym

super
<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1

Newer examples



<latexit sha1_base64="KekH6QRqG3Q8+hrq7CNXoPQFg9Y="></latexit>

Gn
<latexit sha1_base64="kb1i6OvP3lPf1P2yeX3+HhWzdmI="></latexit>

I
<latexit sha1_base64="Bl86u/6eURkgCYsJfMZ+BdJGk/Y="></latexit>

Rm,n
<latexit sha1_base64="1JnPXmQb030LUaJd6xoDVGf/MtA="></latexit>H<latexit sha1_base64="pbdNW5C8qTYAFXUf9YY+Ce2rf+U="></latexit>∼

<latexit sha1_base64="if81n0HiikvDhUrF8hiER0k+d8Y="></latexit>

Sn

<latexit sha1_base64="ESNilz/pvtJkCILuf2UnH42N2xk="></latexit>

G(r, 1, n)
<latexit sha1_base64="v2L+Gk3Dt/Y1a29IHHTeEG3SZh8="></latexit>

.3n(Fq)
<latexit sha1_base64="x+ZRafxAjuQN0w6out9jUVeTh4Q="></latexit>

<n(Fq)

conjugacy

conjugacy
conjugacy

conjugacy

<latexit sha1_base64="pFkX+SYAMzdl7+3CIE0da71fXY4="></latexit>

0UKSm+n

Sm×Sn

<latexit sha1_base64="hM3SSb9hT76eV4nAYqtZQUSqOE0="></latexit>

9LZSm+n

Sm×Sn
Sym

Ind Res Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

Indf Resf Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

R
<latexit sha1_base64="skxVOrQqyXUuo3jb4E8mRGnWNeo="></latexit>

9∗ Sym
<latexit sha1_base64="oTvtbgtV6bl91FYxeS73Mm2Z/pE="></latexit>⊗

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res NCSym

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) Stfl Dela FQSym

and with Aliniaeifard,

super various various NSym

super
<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1

a two-parameter family

Newer examples



What is super?

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) super Stfl Dela FQSym

super various various NSym
a two-parameter family

<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1



What is super?

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) super Stfl Dela FQSym

super various various NSym
a two-parameter family

<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1

(blocks = superclasses)



What is super?

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) super Stfl Dela FQSym

super various various NSym
a two-parameter family

<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1

supercharacters

(blocks = superclasses)



What is super?

<latexit sha1_base64="eb73D8nUlEl1T0IrYWSWZD3ZQfU="></latexit>

<;n(Fq) super Inf Res
<latexit sha1_base64="4HPlEhWvM9Dduf2h/PGqqIE59RE="></latexit>

*8:`T∗

<latexit sha1_base64="TcUd/W7NmJt3/7OVcsiPJVPzYWU="></latexit>

utn(Fq) super Stfl Dela FQSym

super various various NSym
a two-parameter family

<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.

<latexit sha1_base64="bhsS22ykzorpaQigNZZnGAlXjmk="></latexit>

Gn−1

supercharacters

(blocks = superclasses)



What is super?
<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.

supercharacters

(blocks = superclasses)



What is super?
<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.
Favorite example (lattice supercharacter theories).

<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

supercharacters

(blocks = superclasses)



What is super?
<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.
Favorite example (lattice supercharacter theories).

<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[
<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.

supercharacters

(blocks = superclasses)



What is super?
<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.
Favorite example (lattice supercharacter theories).

<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[
<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
Define

<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.

supercharacters

(blocks = superclasses)



What is super?
<latexit sha1_base64="MgysaxwNkfHj+w0mZ/PpFIgG718="></latexit>

.P]LU H ÄUP[L NYV\WG� H Z\WLYJOHYHJ[LY [OLVY`∼ PZ HU LX\P]�
HSLUJL YLSH[PVU VU G Z\JO [OH[

is a subspace containing both the regular character and a 
basis of orthogonal characters.

<latexit sha1_base64="KAz0xa2xeNHFpGM88eeqUHv8Yvo="></latexit>

M∼(G) = {ψ : G → C | ψ(g) = ψ(h) PM g ∼ h} ⊆ MJVUQ\NHJ`(G)

Remark.  The superclasses and the supercharacters behave 
largely like conjugacy classes and irreducible characters.
Favorite example (lattice supercharacter theories).

<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[
<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
Define

<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.

supercharacters

(blocks = superclasses)

<latexit sha1_base64="FkwAKtD0g0F916eCx+mVDdFgjcI="></latexit>

;OT �(SPUPLHPMHYK�� ;OL LX\P]HSLUJL YLSH[PVU ∼ PZ H Z\WLYJOHY�
HJ[LY [OLVY �̀



What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[
<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
Define

<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.



What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[
<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
Define

<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.



<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[

What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

Define

Example.
<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.



<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[

What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

Define

Example.

<latexit sha1_base64="YKl1Pj70z7TeqsNf/ZuYIog3T94="></latexit>

-VY H IPUHY` ZLX\LUJL b = (b1, . . . , bn−1) ∈ {0, 1}n−1� SL[
<latexit sha1_base64="zq38aICYvR4py5FlgEsBidDupFk="></latexit>

Gb = {(g1, . . . , gn−1, 1) ∈ Gn | gj "= 1 PTWSPLZ bj = 1}.

<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.



<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[

What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

Define

Example.

<latexit sha1_base64="YKl1Pj70z7TeqsNf/ZuYIog3T94="></latexit>

-VY H IPUHY` ZLX\LUJL b = (b1, . . . , bn−1) ∈ {0, 1}n−1� SL[
<latexit sha1_base64="zq38aICYvR4py5FlgEsBidDupFk="></latexit>

Gb = {(g1, . . . , gn−1, 1) ∈ Gn | gj "= 1 PTWSPLZ bj = 1}.

<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="Owmsx7RwVFEQaDtI8GhFKjhVucQ="></latexit>

3L[
<latexit sha1_base64="ZT5rZWRsTk3LIwxlPc4f5tOr2LA="></latexit>

Ln = {Gb | b ∈ {0, 1}n−1}.

<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.



<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.

<latexit sha1_base64="P5+5xPdf52I4JvsZlaRndIV/CXA="></latexit>

-VY g ∈ G� SL[

What is super?

Favorite example (lattice supercharacter theories).
<latexit sha1_base64="1MpXb6Cp8i5w2rnCRz0EJLKjsbg="></latexit>

3L[ L IL H Z\ISH[[PJL VM [OL SH[[PJL N VM UVYTHS Z\INYV\WZ VM
G�

Define

Example.

<latexit sha1_base64="YKl1Pj70z7TeqsNf/ZuYIog3T94="></latexit>

-VY H IPUHY` ZLX\LUJL b = (b1, . . . , bn−1) ∈ {0, 1}n−1� SL[
<latexit sha1_base64="zq38aICYvR4py5FlgEsBidDupFk="></latexit>

Gb = {(g1, . . . , gn−1, 1) ∈ Gn | gj "= 1 PTWSPLZ bj = 1}.

<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="Owmsx7RwVFEQaDtI8GhFKjhVucQ="></latexit>

3L[
<latexit sha1_base64="ZT5rZWRsTk3LIwxlPc4f5tOr2LA="></latexit>

Ln = {Gb | b ∈ {0, 1}n−1}.

<latexit sha1_base64="MVU8dOZqIfyWwizmhg4slrINRvk="></latexit>

gL = TPU{N ∈ L | g ∈ N}.
<latexit sha1_base64="5NmdD5M0In4MiZOSUT5pkr14NFc="></latexit>

g ∼ h PM HUK VUS` PM gL = hL.

Here
<latexit sha1_base64="XQTfmtWEhzvsK4obfKnNKQAhxFs="></latexit>

gLn = {(h1, . . . , hn−1, 1) ∈ Gn | hj "= 1 PTWSPLZ gj "= 1}.



To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4

<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.
Example.

<latexit sha1_base64="YKl1Pj70z7TeqsNf/ZuYIog3T94="></latexit>

-VY H IPUHY` ZLX\LUJL b = (b1, . . . , bn−1) ∈ {0, 1}n−1� SL[
<latexit sha1_base64="zq38aICYvR4py5FlgEsBidDupFk="></latexit>

Gb = {(g1, . . . , gn−1, 1) ∈ Gn | gj "= 1 PTWSPLZ bj = 1}.

<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="Owmsx7RwVFEQaDtI8GhFKjhVucQ="></latexit>

3L[
<latexit sha1_base64="ZT5rZWRsTk3LIwxlPc4f5tOr2LA="></latexit>

Ln = {Gb | b ∈ {0, 1}n−1}.
Here

<latexit sha1_base64="XQTfmtWEhzvsK4obfKnNKQAhxFs="></latexit>

gLn = {(h1, . . . , hn−1, 1) ∈ Gn | hj "= 1 PTWSPLZ gj "= 1}.



To noncommutative symmetric functions

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}
<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4

<latexit sha1_base64="CiHnhQfyJcv3Aqd92DeZQIVGcxc="></latexit>

Gn = H × H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}.
Example.

<latexit sha1_base64="YKl1Pj70z7TeqsNf/ZuYIog3T94="></latexit>

-VY H IPUHY` ZLX\LUJL b = (b1, . . . , bn−1) ∈ {0, 1}n−1� SL[
<latexit sha1_base64="zq38aICYvR4py5FlgEsBidDupFk="></latexit>

Gb = {(g1, . . . , gn−1, 1) ∈ Gn | gj "= 1 PTWSPLZ bj = 1}.

<latexit sha1_base64="AiaGnUXuIinRqzcD8qfZeHY6Cmk="></latexit>

-P_ H ÄUP[L NYV\W H� HUK MVY n ∈ Z≥0� SL[

<latexit sha1_base64="Owmsx7RwVFEQaDtI8GhFKjhVucQ="></latexit>

3L[
<latexit sha1_base64="ZT5rZWRsTk3LIwxlPc4f5tOr2LA="></latexit>

Ln = {Gb | b ∈ {0, 1}n−1}.
Here

<latexit sha1_base64="XQTfmtWEhzvsK4obfKnNKQAhxFs="></latexit>

gLn = {(h1, . . . , hn−1, 1) ∈ Gn | hj "= 1 PTWSPLZ gj "= 1}.



To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}
<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}



To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}
<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

111

1011 01 10 1

1 00 100 100

000

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



101

111

011 10 1

1 00 100 100

000

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



101

1 1 1

011 10 1

1 00 100 100

000

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



1
0

1

1 1 1

0
1

1
1

0
1

1

0
0

1
0

0

1
0
0

0

0

0

<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

<latexit sha1_base64="/OXVr7pwI/WgSSD1i4/iI3ZcQEU="></latexit>

JVTWVZP[PVUZ
VM n

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



<latexit sha1_base64="5dHpnZzGyBHrXXe27dmemlu+4hI="></latexit>

{1} × {1} × {1} × {1}

<latexit sha1_base64="V1gApaQGeBAYzGLADk+wFg/AKGs="></latexit>

H × {1} × {1} × {1}
<latexit sha1_base64="YD8ATVQjby5NIuc12Inu4ml6G3A="></latexit>

{1} × H × {1} × {1}
<latexit sha1_base64="JqIdXGrUpLuizo4RNHSu44AAEBk="></latexit>

{1} × {1} × H × {1}

<latexit sha1_base64="4AswHKk5fNWJ7p1BtfeW+YYZDc8="></latexit>

H × H × H × {1}
<latexit sha1_base64="e3st5Nfv9EphfqPB+CNhe6aL6Lw="></latexit>

H × {1} × H × {1}
<latexit sha1_base64="tuVm8OQwf+2h7b8srs1HICdBly8="></latexit>

{1} × H × H × {1}
<latexit sha1_base64="5vyhLBPWdZeBlxA9S7Sn5zwsWzo="></latexit>

H × H × {1} × {1}

<latexit sha1_base64="/OXVr7pwI/WgSSD1i4/iI3ZcQEU="></latexit>

JVTWVZP[PVUZ
VM n

We have an equivalence relation whose classes are indexed 
by integer compositions, and whose containment lattice is 
the usual refinement order.

To noncommutative symmetric functions
<latexit sha1_base64="bf5RMeW/eZf8CYxMU1u4ZmsB+do="></latexit>

n = 4



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

Towards representation theory.

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Here we want compatible functors
<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

To noncommutative symmetric functions



General Structure.
. graded vector space

<latexit sha1_base64="FBfWbgJKHKlZAPJ4dyJGwxQgQV4="></latexit>

H =
⊕

n≥0

Hn

Towards representation theory.

<latexit sha1_base64="wyolkWDZ9/Q56mTz5ALiidudUEQ="></latexit>

M∼ =
⊕

n≥0

M∼(Gn).

. bialgebra structure
<latexit sha1_base64="c2zOS5QmdV1n8WqLsSjzEYOCwvM="></latexit>Hm ⊗ Hn −→ Hm+n

<latexit sha1_base64="5JSIMBXF20dfhL8FQDh+PfI+SGE="></latexit>

Hn −→
n⊕

j=0

Hj ⊗ Hn−j

Here we want compatible functors
<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

To noncommutative symmetric functions



Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

To noncommutative symmetric functions



Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

To noncommutative symmetric functions



Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

To noncommutative symmetric functions

<latexit sha1_base64="/0b69PCUdUMoYiA86gQLh6HlSks="></latexit>

Gn = H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}



<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Example.

<latexit sha1_base64="/0b69PCUdUMoYiA86gQLh6HlSks="></latexit>

Gn = H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}

To noncommutative symmetric functions



<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Example.
trivial regular

<latexit sha1_base64="/0b69PCUdUMoYiA86gQLh6HlSks="></latexit>

Gn = H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}

To noncommutative symmetric functions



<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

trivial regular

<latexit sha1_base64="/0b69PCUdUMoYiA86gQLh6HlSks="></latexit>

Gn = H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}

To noncommutative symmetric functions



<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

Towards representation theory.
Here we want compatible functors

<latexit sha1_base64="+hOKP0D/vqlASCpuDnqWUp3KXkA="></latexit>

I : M∼(Gm) ⊗ M∼(Gn) −→ M∼(Gm+n)
<latexit sha1_base64="x19WUhfj6gevD0MMJhmBnaE2jS0="></latexit>

Rm,n : M∼(Gm+n) −→ M∼(Gm) ⊗ M∼(Gn)
<latexit sha1_base64="MPhb0jfqHHU3Yp8fPSwN3nLQeT4="></latexit>

Z\JO [OH[ I HUK
n∑

j=0

Rj,n−j NP]L H /VWM HSNLIYH�

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

trivial regular

<latexit sha1_base64="/0b69PCUdUMoYiA86gQLh6HlSks="></latexit>

Gn = H × · · · × H︸ ︷︷ ︸
n − 1 [LYTZ

×{1}

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

To noncommutative symmetric functions



<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

To noncommutative symmetric functions



<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�

To noncommutative symmetric functions



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

To noncommutative symmetric functions
<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

To noncommutative symmetric functions
<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="iPsZnho7kT7i8R3LIApOOOWAuvQ="></latexit>

{1}<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="PfR2eFbDRR7Z7HWANru2jzZGt8k="></latexit>

{1}<latexit sha1_base64="yIUQ3TATNc3gnwIzHVl4Cmr8e68="></latexit>

G5 × G3
∼= <latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

<latexit sha1_base64="Uqm6wyVlxCSRbYq6tRzCqOhiDM8="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="gi9e3486ixFLgJOFk0C2EaixM4E="></latexit>

ψ4
<latexit sha1_base64="+gu/7yB8DEE6lic0yt7nOHuPdo4="></latexit>

ψ1
<latexit sha1_base64="/h1n+ryMxduNIG8bYTxcgsuS1QA="></latexit>

ψ6
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="ieSsNH3ZrmXRxsfZNjLhYNp3Qtk="></latexit>

〈ψ2,α〉ι
<latexit sha1_base64="EbXbVg1659v0dzheUOe9kGfYuVY="></latexit>

〈ψ5,α〉ι
<latexit sha1_base64="GFvjJcbLo2ji7Ac/guzp7GdZdPA="></latexit>

〈ψ3,β〉ι

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="iPsZnho7kT7i8R3LIApOOOWAuvQ="></latexit>

{1}<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="PfR2eFbDRR7Z7HWANru2jzZGt8k="></latexit>

{1}<latexit sha1_base64="yIUQ3TATNc3gnwIzHVl4Cmr8e68="></latexit>

G5 × G3
∼= <latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

<latexit sha1_base64="Uqm6wyVlxCSRbYq6tRzCqOhiDM8="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="gi9e3486ixFLgJOFk0C2EaixM4E="></latexit>

ψ4
<latexit sha1_base64="+gu/7yB8DEE6lic0yt7nOHuPdo4="></latexit>

ψ1
<latexit sha1_base64="/h1n+ryMxduNIG8bYTxcgsuS1QA="></latexit>

ψ6
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="ieSsNH3ZrmXRxsfZNjLhYNp3Qtk="></latexit>

〈ψ2,α〉ι
<latexit sha1_base64="EbXbVg1659v0dzheUOe9kGfYuVY="></latexit>

〈ψ5,α〉ι
<latexit sha1_base64="GFvjJcbLo2ji7Ac/guzp7GdZdPA="></latexit>

〈ψ3,β〉ι

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="iPsZnho7kT7i8R3LIApOOOWAuvQ="></latexit>

{1}<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="PfR2eFbDRR7Z7HWANru2jzZGt8k="></latexit>

{1}<latexit sha1_base64="yIUQ3TATNc3gnwIzHVl4Cmr8e68="></latexit>

G5 × G3
∼= <latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β
<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="9E+kuvryjkMKHMLELliCOThDYPw="></latexit>α

<latexit sha1_base64="zoXBU4x5Wr0yqivlZrd1GFCMBUg="></latexit>!<latexit sha1_base64="womMZM5FaE7us774JWzf5MX1Yio="></latexit>

β

<latexit sha1_base64="9WI4g9qehxxGgDjqqJy2tdLBGkk="></latexit>

RA :f∼(Gn)−→ f∼(G|A|) ⊗ f∼(G|B|)

ψ $→ ιA % 0UMG|A|×G|B|
G(A,B)

◦ +LMGn

G(A,B)
((α× β)A % ψ)

Example.
<latexit sha1_base64="v3oixsatG03DR+CZ2YM+08IUnj0="></latexit>

I : f∼(Gm) ⊗ f∼(Gn) −→ f∼(Gm+n)
(ψ ⊗ 1) ⊗ (γ ⊗ 1) $→ ψ ⊗ ι⊗ γ ⊗ 1

<latexit sha1_base64="x7SbcaWLnE1HSAnqEayGzowy8EY="></latexit>

9LTHYR� 0M ι = 1H � [OLU I PZ [OL \Z\HS PUÅH[PVU M\UJ[VY� HUK PM
ι = YLNH � [OLU I PZ [OL PUK\J[PVU M\UJ[VY�

<latexit sha1_base64="V4eNK7PrJMWR5Yg5T/5XHUlR4tY="></latexit>

-VY A ⊆ {1, 2, . . . , n} ^P[O JVTWSLTLU[ B� SL[

<latexit sha1_base64="PWxHR1L+OILNmf1gz6yWKg/0H4g="></latexit>

3
<latexit sha1_base64="o/Rju1LhdmRAgljikfpP/dGYKYY="></latexit>

ψ3
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="nObUpEkhFOnR3d58UOYIL8mQel0="></latexit>

ψ5
<latexit sha1_base64="8Pf0F6Su9zEe0PTNVTGce933Wk0="></latexit>

ψ4
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="hlqMt1oPyCVQdQ1/FzftjAcKpPg="></latexit>

4
<latexit sha1_base64="N5mff9AS/5rEV6IizpHhHt/dfgI="></latexit>

5
<latexit sha1_base64="G+stgtepSExGORt+3QuaD6EC1PU="></latexit>

7
<latexit sha1_base64="vkyKCjGqeF1sNpFC6tOKB82ugf0="></latexit>

6
<latexit sha1_base64="SBRnXjLkXDTfPTX+VrZPXkQQdKU="></latexit>

ψ6
<latexit sha1_base64="zFWBNkOcC3q5t/Yc3b3ioUZZ+nk="></latexit>

ψ7
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="/Y5VEESkHPN7GclQMF/MP+wxWmI="></latexit>

ψ1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="7/UhN0nxQWvq0GtLOX1meML/uqg="></latexit>

ψ2

<latexit sha1_base64="jxZq0y5cMu7YczSbGkMz6/SKBS4="></latexit>

1
<latexit sha1_base64="8CN6tZ2xunc7wBvpUXJz3dA/ESc="></latexit>

2
<latexit sha1_base64="rR7GBWox9X70swk8/Vfcr/WXQdE="></latexit>

A
<latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗

<latexit sha1_base64="nnwMngvyCPeL+dXwN7w3QWn6XFc="></latexit>

8
<latexit sha1_base64="iClk7T/Dxe4NS8cDJ5jKIoKESA4="></latexit>

B

<latexit sha1_base64="M/jziOETqN53uBgXKSs7E8NmgGU="></latexit>

〈ψ2,α〉1
<latexit sha1_base64="KqSKbfBQUxkOMUQgwFVmsFmHP8U="></latexit>

〈ψ5,α〉1
<latexit sha1_base64="D2qheCuPZNG1s5lESD14ZSvvXSQ="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="WH+SF5cWBtAXGtGKtWhQGi7qb/4="></latexit>

〈ψ3,β〉1

<latexit sha1_base64="Uqm6wyVlxCSRbYq6tRzCqOhiDM8="></latexit>

〈ψ7,β〉1
<latexit sha1_base64="gi9e3486ixFLgJOFk0C2EaixM4E="></latexit>

ψ4
<latexit sha1_base64="+gu/7yB8DEE6lic0yt7nOHuPdo4="></latexit>

ψ1
<latexit sha1_base64="/h1n+ryMxduNIG8bYTxcgsuS1QA="></latexit>

ψ6
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗ <latexit sha1_base64="Xu+G0eQniq13lofdUJmxnJZM+2o="></latexit>

1
<latexit sha1_base64="FBBzd1a36K+0YPHNDchlcvKrHP8="></latexit>⊗<latexit sha1_base64="ieSsNH3ZrmXRxsfZNjLhYNp3Qtk="></latexit>

〈ψ2,α〉ι
<latexit sha1_base64="EbXbVg1659v0dzheUOe9kGfYuVY="></latexit>

〈ψ5,α〉ι
<latexit sha1_base64="GFvjJcbLo2ji7Ac/guzp7GdZdPA="></latexit>

〈ψ3,β〉ι

To noncommutative symmetric functions

<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1} <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="oc9SLsKBYTLg3DaiCpnq75UDZtg="></latexit>

{1}
<latexit sha1_base64="eiOgUwZ/Y0g4pljFyAc9gvMlQVI="></latexit>

G(A,B) =
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H
<latexit sha1_base64="pnTg86C2cV5+7rEwkBoCI1VWepk="></latexit>

H

<latexit sha1_base64="iPsZnho7kT7i8R3LIApOOOWAuvQ="></latexit>

{1}<latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>× <latexit sha1_base64="eEofNGwLp4beZli12e8Snatr1M8="></latexit>×<latexit sha1_base64="PfR2eFbDRR7Z7HWANru2jzZGt8k="></latexit>

{1}<latexit sha1_base64="yIUQ3TATNc3gnwIzHVl4Cmr8e68="></latexit>

G5 × G3
∼= <latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="W2PrF7MdfEG/tuFa61QAwdmpQ+k="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H
<latexit sha1_base64="HrWV9m+vsD4+mhwRJpgKaq7nPyM="></latexit>

H

<latexit sha1_base64="GKfNXEBu+Axl4Qc0trV0d7DvMRI="></latexit>

n = 8

<latexit sha1_base64="FO1/I4OnfwLyQiMEp5XNiGgtD3g="></latexit>

-P_ ι,α,β ∈ C�ZWHU{1H , YLNH} ⊆ fJVUQ\NHJ`(H)�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.

A noncanonical categorification



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.
Remarks.

<latexit sha1_base64="/JMXCBQ6rnQc0xmdDLs60yiilj4="></latexit>

� PM α != β� [OLU ι = α∗ + β∗�

A noncanonical categorification



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.
Remarks.

<latexit sha1_base64="/JMXCBQ6rnQc0xmdDLs60yiilj4="></latexit>

� PM α != β� [OLU ι = α∗ + β∗�
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

A noncanonical categorification



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.
Remarks.

<latexit sha1_base64="/JMXCBQ6rnQc0xmdDLs60yiilj4="></latexit>

� PM α != β� [OLU ι = α∗ + β∗�
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

A noncanonical categorification

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.
Remarks.

<latexit sha1_base64="/JMXCBQ6rnQc0xmdDLs60yiilj4="></latexit>

� PM α != β� [OLU ι = α∗ + β∗�
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

A noncanonical categorification

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�

<latexit sha1_base64="jmgz45QPj4V/JQ621dve4eNqZis="></latexit>

|G| − 1 ILJVTLZ H WHYHTL[LY



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

<latexit sha1_base64="KgdyxBc01WC5JUduYiUbckQDjtw="></latexit>

� PM M∼(H•) PZ H /VWM HSNLIYH� [OLU
<latexit sha1_base64="2OTOvRHWQ0E1+y7y0Z45161UHAo="></latexit>

M∼(H•) ∼= 5:`T.
Remarks.

<latexit sha1_base64="/JMXCBQ6rnQc0xmdDLs60yiilj4="></latexit>

� PM α != β� [OLU ι = α∗ + β∗�
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

A noncanonical categorification

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�

<latexit sha1_base64="jmgz45QPj4V/JQ621dve4eNqZis="></latexit>

|G| − 1 ILJVTLZ H WHYHTL[LY



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.

<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="n8fM3l9rd0b0ueTlLRd2a0IUqI8="></latexit>

�� 0U MHJ[� [OL UVYTHS SH[[PJL [OLVY` JVTLZ ^P[O � JHUVU�
PJHS IHZLZ! Z\WLYJSHZZ PKLU[PÄLYZ� Z\WLYJOHYHJ[LYZ� HUK
UVYTHS Z\INYV\W PKLU[PÄLYZ�

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�

<latexit sha1_base64="obrfkAg9EEVh4yEdFeOXZ5aJ5xY="></latexit>

� ;OLYL HYL H MHTPS` VM ¸JHUVUPJHS¹ OVTVTVYWOPZTZ MYVT
5:`T [V :`T [OH[ KLWLUK VU HU HSNLIYH OVTVTVYWOPZT
5:`T→ C� 9LWYLZLU[H[PVU [OLVY` NP]LZ VM H UH[\YHS ZL[ VM
JOVPJLZ MVY Z\JO HSNLIYH OVTVTVYWOPZTZ�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�

<latexit sha1_base64="obrfkAg9EEVh4yEdFeOXZ5aJ5xY="></latexit>

� ;OLYL HYL H MHTPS` VM ¸JHUVUPJHS¹ OVTVTVYWOPZTZ MYVT
5:`T [V :`T [OH[ KLWLUK VU HU HSNLIYH OVTVTVYWOPZT
5:`T→ C� 9LWYLZLU[H[PVU [OLVY` NP]LZ VM H UH[\YHS ZL[ VM
JOVPJLZ MVY Z\JO HSNLIYH OVTVTVYWOPZTZ�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�

<latexit sha1_base64="obrfkAg9EEVh4yEdFeOXZ5aJ5xY="></latexit>

� ;OLYL HYL H MHTPS` VM ¸JHUVUPJHS¹ OVTVTVYWOPZTZ MYVT
5:`T [V :`T [OH[ KLWLUK VU HU HSNLIYH OVTVTVYWOPZT
5:`T→ C� 9LWYLZLU[H[PVU [OLVY` NP]LZ VM H UH[\YHS ZL[ VM
JOVPJLZ MVY Z\JO HSNLIYH OVTVTVYWOPZTZ�



<latexit sha1_base64="lVVE0ks+MVLcC1uUomGThxTFQtk="></latexit>

� M∼(H•) PZ H /VWM HSNLIYH PM HUK VUS` PM 〈ι,α〉 = 〈ι,β〉 = 1�

<latexit sha1_base64="rEuR903cDP6NrIkr0N2RcJ6E+Ms="></latexit>

;OT� B(¶;D 3L[ M∼(H•) KLUV[L [OL KPYLJ[ WYVK\J[ Z[Y\J[\YL�
;OLU

A noncanonical categorification

Remarks.
<latexit sha1_base64="rAmu90ROKbYUlITK9uXKJkQUZS0="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ PZVTVYWOPZTZ� [OH[
ZLUK JOHYHJ[LYZ VM Gn [V KPɈLYLU[ IHZLZ �L�N� h�IHZPZ� YPI�
IVU IHZPZ� L[J���

<latexit sha1_base64="MvqeOV1oSufGLRylsYb4PunJN+Y="></latexit>

� )` ]HY`PUN α HUK β ^L NL[ KPɈLYLU[ ¸UH[\YHS¹ OVTVTVY�
WOPZTZ [V V[OLY /VWM HSNLIYHZ Z\JO HZ 5*:`T HUK -8:`T�

<latexit sha1_base64="obrfkAg9EEVh4yEdFeOXZ5aJ5xY="></latexit>

� ;OLYL HYL H MHTPS` VM ¸JHUVUPJHS¹ OVTVTVYWOPZTZ MYVT
5:`T [V :`T [OH[ KLWLUK VU HU HSNLIYH OVTVTVYWOPZT
5:`T→ C� 9LWYLZLU[H[PVU [OLVY` NP]LZ VM H UH[\YHS ZL[ VM
JOVPJLZ MVY Z\JO HSNLIYH OVTVTVYWOPZTZ�

<latexit sha1_base64="WcbAXPOEwBYKUUgPWOe3m5ab3hk="></latexit>

� )` ]HY`PUN [OL Z\WLYJOHYHJ[LY [OLVY` VU H� ^L VI[HPU H
MHTPS` VM /VWM HSNLIYHZ [OH[ ILOH]L 5:`T�SPRL�


