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MA 633 - Partition Theory _L32

Thm.IE (Andrews)

Let Sncq) = C- q ;gin & let Scq)=fq;qI .
Then
a •

I § (q) - Sncq) ) = I kqkc-9597k
- ,

,

n=o K =L

Proo_f : Take a partition of a positive
integer into distinct parts with largest
park =k .

These are counted
.

on LHS byscq7-socqjscq-S.ca
,

. . --

, scq7-sk.iq
But such partitions are noG- counted

by Scar) - Sncq)
,

where n > K ,

E1e : 1<=2 .

C- q.az- ( -9:42 =
C- q ;q)z( C- of ;q) - 1)
= (1+9×1+92) ( ( +of) ( 1+997 - - - -

- 1)
Note that this power series starts
with q? . Hence it cannot enumerate

partitions with largest part = 2 ,



Hence such partitions are counted on LHS
with weight =k .

This proves the identity as the RHS
does the same > ☒

Then -48 ( Andrew#Let s*ca7=@-;q%
,

& SEEK 1-
.

n

⑨ 5)
•

Then
*

I @
*

can - Stear ) = § kq"
h=O

k=o (

qiofk-1.pro#:Take a partition of a positive
integer into odd parts with larges-
part = 2K-11 .

This partition is counted by 5*(91-599)
,• - . . steal - SI

- ie .

But the terms S*cq7 - S#E)
,
n 7k

,

do not count such partitions .

Example : K 2

a÷%-¥⇒=@¥(@¥a% - 1)
2 2



=¥i→{¥q% . . .

- l }
= ( tort of -1 - - .) ( I +of+aft - - - -) -

✗ { (+ qs-iqo-i-fci-q-t.iq?i---- 1. • • - l}= of -1 - - - - .

So the ptn . into odd parts with
largest part =3 getting counted .
in the difference S*cq7 - S

,

*
(g) .

So such ptns . are counted with weight k .

This proves the idty . as the RHS counts

the same .

•

* Dean = -1-2+5 E-
a n= ,

l - of -

=
-I + Idem q^ ( dem) : divisorfor )A = 1

Deal is the generating Fn . of partitions
into non -distinct parts .



Example : n = 6 :

partitions of 6 into non -distinct parts:
6
3+3

21-2 d( 67 many such' + ' + ' ✗ ix.×,
} There are

partitions .

We will prove sum - of -tails identities
in Theorem 46 in a tutorial session .

ROGERS - RAMANUJAN IDENTITIES

Then . 49 ( is § q
n=oCq;q)n

=
1-

cq.qsb.IQ?q7* .

cii > § gift"
(qq.gs#;q7-

.

-
=

n=o (q ;q7n

Euler's theorem : The number of partitions
of an integer n into odd parts equals
thenumber of partitions of n into parts
which differ by at least one >

a

C- q ; g)• =3 q^ = 1-
(q;q7•n -→ Fun


