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Who we are: Greek Women in Mathematics is an association of women working in mathematics in Greece and abroad.
Anyone who is enthusiastic and passionate about mathematics, from high school level to full professorship but also
outside academia, is welcome to join!

Why Greek Women in Mathematics: The aim of this association is to encourage and support women that want to study
and work in the field of mathematics by creating a network. Another important task is giving visibility to female
mathematicians and offering opportunities for scientific collaborations.
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One letter , +Wo mathemoticions

* Toke the moltiplication +oble of o dinite grovp G,
ond turn i ino 6 matrix Xe by replacing
every entry g of this toble by o veriable 2.
Then the determinont of Xe doctors into a
prodvct of irreducible polynomials in 1xgl,

each of which occuors with multiplicivy

Richard Dedekind

equol +o i+s degree.”
(1831 - 1946

“ln April o this yeor , Dedekind gove me on exercise ...
LwhoseTJ solution , which | hope +o be able o present
soon, led me +o the generalisorion of the notion of
o charocter +o oarbitrory Rnite groops . | wont +o
develop this notion here , since | believe +that by its
introduction , group theory shoold undergp a mayor

Ferdinand G. Frobenivs advancement and enrichment”.

(1849 -1913)
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4 )

P G — GL(V) groop homomorphism
g +— P(g)

(V,p) REPRESENTATION OF G

K€G) : = Trace (p(g)) CHARACTER OF (v,p) XD = dimV
X: 6 —k

V is irreducible i# A W EV\ non-trivial svbrepresentation

In choracteristic O , every representotion is o direct som of irreducible ones.
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The symmetric group Gn

En=<(,2),02,3),..,(n-1,MN Y = <8i,Sqe,...,Sn-1 ) where si=(i,i+1)

Gs = < (4,2), (2,3) Y
0 o

S. Sa
triviad Sign redlec+ion
dimV=14 dimV= 1 dimv=2 , V= <(4,-1,0),(0,1,-0) ¢ C?
S — A S1b—>-1 S1 — (-1 i) , 5al—-—><1 o)
Se — A Se+— -} o A i -1
(3) (L,4,4) (g,1)

Ire (€GB < {partitions of n}
W
A= (.a.l, -..,ar\ with AN - 7/ﬁr>/l
I)=h
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chark = p > O

kG is semisimple & p A |6l

Richard Braver lssai Schur
Decomposition matrix (1304-437%) (4875 -1341)
""‘ e Irr(CG) alone
T in i+s block
L_.l‘ Ire (CG) ’\ﬂ‘/
- p ¥ _LG|
E. A
I:"(k(;) t Schur element

of %
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The decomposi+on matrix o? Gn

i
N O
Dp = i
* ‘*i Irc (C6n)
* e . *x/
Trr (ko)

¢

i p -regular partitions od n3

Exomple: n=3 [G:] =6 pe {e,3}

1 O (3D
p=2 Da={4o 4 | e P=
L1 o/ ,1,10)
(3) (2,1
/ \
Schor ele 6 3

(1,4,1) is not p-regular

L O (3D

Da= |4 2 | e
(0 A/ (,1,1)
(3) (2,1)
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S5iS141Si = Si+1 St S
Gn = Si,..., Sn-1 sig) = SjSi i 1i-j1 >4
-]
Si = 1
TiTeaTi = Tiea Ti Tisw
#4(Gn) = Ti,..., To-a TT; =TT i 1i-j1>1

T? = (Cl‘l)-ri ‘l'q

ZLlq,q* ] -o.ﬂgebro.
Ci@) ® "HCG;J is semisimple

Irr CCCq) Hy CGJ)) <= §par+ih‘on$ of nl

q +> n primitive e-+h roo+ of uniny

TIrr (€ R (€)) «— ie-regulor pardtions of nd
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Jomes ‘s n je ctore

d
s @)
Dflz 4 .
* e L Irr(d:(q)"eqféﬂ)
* 4 . % /
Ter (C3,(EN)

Ariki’s categorificotion theorem oallows vs o compute Da .

Conjec-twe L Jomes, 1930

I# p is o prime number such thot pEOn and n is & primitive p-+h oot of

Uﬂi'l’a , then DP = Dr\.,

Covnter - example [ Williamson, 2013] h = 1.7449.860




Interlvde

There are "philosophical" questions
about the value and status of a
conjecture. If a conjecture turns out
to be false, it does not necessarily
mean that work in that direction
should cease. If that "first
approximation" to the truth turns out
not to be completely accurate, surely
that is a spur to attempt a better
approximation to the truth. This is
normal, and arguably inevitable, in
the evolution of scientific theories.
Once a mathematical theorem is
genuinely proven true (within an
agreed axiomatic system) it can't be
undone but conjectures can never
achieve such a status.

— Geoff Robinson May 7, 2014 at
14:18
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[ W is an irreducible complex reflection grosp , then

e either W 2 G(de,e,n) , the groop of nxn monomiol matrices with

non-zero en+rie€s thotr are de- th roots of Lhity

whose preduct ig o d-th root of vnity
e« or N e {64,65,66,...,63‘?}
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G(d,1,)) & Z/d7Z



(-1.-1.1) (1,-1.1)

-LLD (LLD Symmexry grovp
G(2,1,3)

7 | | (L-I,-l)

(-1.1.-1) (1.1.-1)

Allowing d-+h roots of onity mSeed of square roots would creade
o “cobe” in € oith G@,4,3) as its Symmetry groop.
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The Brouve - Malle-Rovquier freeness conjectore (43938)
Ha(W) is o Pree ZLg,4"]-module &? ronk (W]

Proved by Ariki & Koike |, Brove & Malle, Marin & Poeibler,

Chovli, Tsuchioka

The Broué- Malle - Michel gsymmetrising trace conjecture (1939

Existence of Schur elements

Open  bot proved Por :
« G(de,e,n) 439 Bremke , Malle , Mathas

e G4,Gie, Gee, Gea by Molle , Michel
¢ G4 ,6s5,G¢,63,Gs, Gus by Boura , Chovli, C., Karvounis

* Gs by Chovli & PPei Pfer



Other applications
e Symplectic resoluotions & Cherednik alyebras ~r Cologero -Moser spoces

[ vrw smooth & W complex reflection grevp
W A Ve V* is o sympleciic reflection groop |

¢ not invarionts

f_%, (Gn) ~» Jones polynomial, HOMFLYPT polynomiod
My (6Ld,1,7)) ~» Geck-Lombropovlou invariants in +he solid +orus |

e Quonitom groops & KLR algebras

e Theoreticol physics
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