Generalized Foulkes’ Conjecture and Tableaux
Construction

Thesis by

Rebecca Vessenes

In Partial Fulfillment of the Requirements
for the Degree of

Doctor of Philosophy

California Institute of Technology

Pasadena, California

2004
(Submitted May 28, 2004)



i

© 2004
Rebecca Vessenes

All Rights Reserved



il

To God

through whom all things, even this, are possible



v

Acknowledgements

I wish to thank my advisor, David Wales, for his guidance and support. I also want
to thank Cherie Galvez for her help and advice, and the math department staff in
general for fostering a friendly environment. In addition, I appreciate the assistance
of Rowan Killip in dealing with the intricacies of IXTEX and creating specific macros
for my use. I enjoyed my time here at Caltech, especially the many long and varied
discussions during tea; my thanks to all those who participated. Finally, I am grateful
for the love and support of my husband, Ted.

I also want to recognize my undergraduate alma mater, the University of Chicago,
for providing me with a strong background in mathematics. I particularly wish to
thank Diane Herrmann for her support and advice during those years. In addition, I
wish to recognize the University of Minnesota Talented Youth Mathematics Program

(UMTYMP) for giving me a strong start in mathematics during my adolescent years.



Abstract

Foulkes conjectured that for n = ab and a < b, every irreducible module occurring
as a constituent in 12:1& occurs with greater or equal multiplicity in 1§Zz$b' We
generalize part of this to say those irreducibles also occur in 123280, where cd = n
and c,d > a. We prove the generalized conjecture for a = 2 and a = 3, by explicitly
constructing the corresponding tableaux. We also prove the multiplicity constraint
for certain cases. For these proofs we develop a theory of construction conditions for
tableaux giving rise to Sy ! S, modules and in doing so, completely classify all such

tableaux for ¢ = 2 and a = 3.
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