
Number of binary matrices up to row and column permutations

Let nmb , be the number of  m x n binary matrices, up to row and column permutations and
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Then

))(),...,(),(;(
!...2!1!

!

!

1
21

)( 21

,
21

πππ= ∑
π

nn
m

k
m

kknm cccSZ
mkkk

m
m

b
m

,

where )(mπ runs through all partitions of m (i.e. nonnegative solutions of mmkkk m =+++ ...2 21 ) ;
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Specially, for small values of m  we have:
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But more efficient way to find the  generating function )(xbm  is to replace ix  by 
ix−1

1
 in the cycle index

,...),;( 212 xxEZ mS of power group mSE2 , which can be calculated in the following way:

=,...),;( 212 xxEZ mS ∏∑ ⋅
π ki

l
i

m
k

m
kk

i

m
x

mkkk

m
m |)( 21 !...2!1!

!

!

1
21

, where )(mπ runs through all partitions of m (i.e.

nonnegative solutions of mmkkk m =+++ ...2 21 ) ;
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From above formula we get:

=)(0 xb 1/0!*(1/(1-x^1)^1)

=)(1 xb 1/1!*(1/(1-x^1)^2)

=)(2 xb 1/2!*(1/(1-x^1)^4+1/(1-x^1)^2/(1-x^2)^1)

=)(3 xb 1/3!*(1/(1-x^1)^8+3/(1-x^1)^4/(1-x^2)^2+2/(1-x^1)^2/(1-x^3)^2)

=)(4 xb 1/4!*(1/(1-x^1)^16+6/(1-x^1)^8/(1-x^2)^4+3/(1-x^1)^4/(1-x^2)^6+8/(1-x^1)^4/(1-x^3)^4+6/(1-
x^1)^2/(1-x^2)^1/(1-x^4)^3)

=)(5 xb 1/5!*(1/(1-x^1)^32+10/(1-x^1)^16/(1-x^2)^8+15/(1-x^1)^8/(1-x^2)^12+20/(1-x^1)^8/(1-

x^3)^8+20/(1-x^1)^4/(1-x^2)^2/(1-x^3)^4/(1-x^6)^2+30/(1-x^1)^4/(1-x^2)^2/(1-x^4)^6+24/(1-x^1)^2/(1-
x^5)^6)

=)(6 xb 1/6!*(1/(1-x^1)^64+15/(1-x^1)^32/(1-x^2)^16+45/(1-x^1)^16/(1-x^2)^24+15/(1-x^1)^8/(1-

x^2)^28+40/(1-x^1)^16/(1-x^3)^16+120/(1-x^1)^8/(1-x^2)^4/(1-x^3)^8/(1-x^6)^4+40/(1-x^1)^4/(1-
x^3)^20+90/(1-x^1)^8/(1-x^2)^4/(1-x^4)^12+90/(1-x^1)^4/(1-x^2)^6/(1-x^4)^12+144/(1-x^1)^4/(1-
x^5)^12+120/(1-x^1)^2/(1-x^2)^1/(1-x^3)^2/(1-x^6)^9), etc,

or for small values of n:
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Number of covers and minimal covers of an unlabeled n-set
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nmmm xbxbxxb  , then nmb , is the number  of  m x n binary matrices without zero

columns up to row and column permutations or the number of m-covers (allowing empty sets and multiple
sets) of an unlabeled n-set. The number ,,, mnb mnm ≥−  is the number of  minimal m-covers of an unlabeled
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where coefficient of  ,0, nmy m ≤≤  in )(yan  is the number of minimal  m-covers of an unlabeled n-set.
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n xaxa  is the generating function for the number of minimal covers of an unlabeled n-set

we get ...56219421)( 65432 +++++++= xxxxxxxa  , for small values of n.


