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Garvan in his PhD thesis obtained the
crank for vector partitions .

1T : partition of
n

# (H) : number of parts of IT .

✓ = { (1-1,11-2,11-3) : + ,
is a partition into

distinct parts , 11-2411-3 are ordinary
partitions} .

c-✓
Let = (117,11-12,11-3) •be a vector partition
of n

,
11T

,
I -1111-211-111-31=17 ,

Let w = C- 1)
#*' '

( weight )
reF) = # 11-2-1=111-3 .

→
⇐rank for vector partitions:)
17 = ( 51-3-12,2 -12-11,2-111-1 )
WCT)= f- 1)

# ( " 1)
=( - i P= - l

✗ ( IT ) =3 - 3=0 .

Let N~cm.nl be the number of vector
partitions of n with crank in .

Then
Nu em, my = I c- 1) # ( ITI )

it>c-W
to

111-11-1111-21 -1111-31--17
V1 B) = in



TIM. I £ Nrem,mzmq^=l9l-
rn= - • n=o (2-9)*12--14

CRANK FOR ORDINARY PARTITIONS

Let it be a partition ofn .

LCIT) : largest part of IT
wcit) : number of 1 's in it .

UCH ) : number of parts of IT greater
than wilt)

-

Then crank ccit)

:={ deal , if wet) __o
Meti) - wit )

,
ifwcit) >o

Example
ptns - AIT) wat) Matt CCM) CC'T) "7Y§

°fg÷6

5 1 I 0 0

4-12 4 0 - 4 4
4-11+1 4 2 I - I 10

3-13 3 0 - 3 3

3+2+1 3 I 2 I 1

3+1+1-11 3 3 0 - 3 8

2+2+2 2 0 - 2 2

2-12-11+1 2 2 0 -2 9
2-11+1+1 -11 2 4 0 -4 7
I -11 -11+1+1+1 I 6 0 -6 5



• Cranks : really the final problem
by Bruce C . Berndt & his co -authors
(2007) .

• Crank not only distributes partitions
of Itn -16 into 11 equi numerous
classes

,
but also those of 517-14 &

7h -15 .

Generating functions of ranks & cranks

Thm.CI Let N ( in,n ) denote the number
of partitions of n with rank in .

Then

I £ Nem,n)zmq^=§ q
* = - • h=o n=o ( 2-g) n (2--19) ,,

'

Remark :①m really seems only for
_- (n - 1) to ( n - 1) .

•y n - l

②1+2IN 'm.m)Ñ=¥c%÷
n=im=-eI#
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