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HAS A HOPF ALGEBRA STRUCTURE
PRODUCT + COPRODUCT + ANTIPODE
WHICH ALL INTERACT NICELY WITH EACH

OTHER
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WHAT IS SO GOOD ABOUT A HOPF
ALGEBRA?

# THE GRADED KIND ASSOCIATED WITH
COMBINATORIAL OBJECTS HAVE LOTS OF
STRUCTURE

THERE SEEMS TO BE JUST ‘“ONE’” GRADED
COMBINATORIAL HOPF ALGEBRA FOR
EACH TYPE OF COMBINATORIAL OBJECT

MANY OF THE COMBINATORIAL
OPERATIONS ARE REFLECTED IN THE
ALGEBRAIC STRUCTURE
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ANOTHER TYPE OF NON-COMMUTATIVE
SYMMETRIC FUNCTIONS

INVARIANTS UNDER THE LEFT ACTION
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CONSIDER THE ELEMENTS M 4

TO BE THE OBJECT BY LETTING THE
NUMBER OF VARIABLES n — o0
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ANALOGY BETWEEN SYM AND NCSYM

S(V™) = symmetric tensor algebra

~ QX

T(V™) = tensor algebra
~ Q (Xy)

Sym is to S(V*) as NCSym is to T(V™)
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® THE DIMENSION OF THE PART OF DEGREE N
ARE THE BELL NUMBERS

1,1, 2,5, 15, 52, 203, 877, 4140, ...
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SOME QUESTIONS TO ASK

WHAT IS A FUNDAMENTAL BASIS OF THIS SPACE
(ANALOGUE OF SCHUR BASIS)?

F i

WHAT IS THE CONNECTION WITH
REPRESENTATION THEORY?

WHAT IS THE STRUCTURE OF THIS ALGEBRA?

WHAT IS THE RELATIONSHIP WITH THE ‘OTHER’

NON-COMMUTATIVE SYMMETRIC FUNCTIONS?
(NSYM)

l,3,45,12,8},15,65,17}}

COMPOSITIONS SET PARTITIONS
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NSym — NCSym




FAMILIES OF MORPHISMS

315426798
NSym < - GSym

-

NCSym
L 84 2 S AL




FAMILIES OF MORPHISMS

NSym <

-

315426798

- GSym

NCSym <

11,3,4},{2,8},

19,61, 17}

Y

({5,6},12,8;

p -

- NCQSym

1,3, 4},{7})




ONE LAST OPEN QUESTION




ONE LAST OPEN QUESTION

® WHAT IS THE HOPF ALGEBRA OF LIONS?




ONE LAST OPEN QUESTION

® WHAT IS THE HOPF ALGEBRA OF LIONS?

e
L




ONE LAST OPEN QUESTION

® WHAT IS THE HOPF ALGEBRA OF LIONS?

e
L




