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ASYMPTOTIC ANALYSIS OF

PARTITION IDENTITIES

DENNIS ACREMAN

The thesis comprises results obtained from an asymptotic analysis of

various identities of Rogers-Ramanujan type.

In Chapters two and three, asymptotic formulae are obtained for the

coefficients of the power series expansions of the sum and product in

(1) 1 • I q
bl+'"+bm/(l-q)[l-q

2) . . . [1-q") = TT ( l V T 1

m=l m=X

for various classes of sequences of positive integers {a } and {b } .

For example, if b ~ am (with a a constant and the asymptotic

conditions given specifically) then the nth coefficient in the expansion

of the left hand side of ( l ) , d say, is given by

log dn ~ 2{CQn)h

where

CQ = J

with u defined by
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The asymptotic methods used in Chapters two and three follow those of

Szekeres [ 6 ] .

Andrews [7] ca l l s sequences {a } and \b } sa t i s fy ing ( l ) Barrunujan

pairs s ince Ramanujan had conjectured tha t ( l ) i s s a t i s f i ed with

{a } = \b ) = {p } where p i s the mth prime. Andrews shows th i s to

be fa l se combinatorially and he , together with Hi rschhorn [ 2 ] , l i s t a l l

known Ramanujan p a i r s . In Chapter four, we compare the resu l t s from

Chapters two and three to gain asymptotic conditions for the existence of

Ramanujan p a i r s . All known Ramanujan pairs correspond to special values of

the dilogari thm function and from this two new Ramanujan pairs were found

in the l i s t of S la te r [ 5 ] . Further {a } = {b } = {p } , among many other

p a i r s , are shown not to sa t i s fy ( l ) .

In the f inal chapter of the t h e s i s , we apply the asymptotic methods to

Rogers-Ramanujan type i d e n t i t i e s recently discovered by Verma and Jain [7 ] .

The analys is y ie lds new i d e n t i t i e s involving values of the dilogarithm

function. For example, i f y = 2 COS(TT/11) - 1 and x = [y +y-l)/y then

we obtain the iden t i t y

3L[xy2) - L{x) - 3L(y) - L{x2yS) = -10TT 2 /33

where L(z) = Li^(z) + % log z • log(l-s) with LiAz) the dilograithm.

Loxton [3] and Richmond and Szekeres [4] have previously used the same

approach to obtain other new dilogarithm identities. All these results are

additions to the catalogue of dilogarithm identities but the central reason

for such a profusion of identities remains open.
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