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Define aunit column of abinary matrix to be acolumn with only one 1.
Let b, ., bethenumber of m x n binary matrices with k=0, 1, ..., n unit columns, up to row and

column permutations. Denote by Z(EJ"; X,, X,,...;t,,t,,...) modified cycle index of power group

E>» andlet f_(x,t) beobtained by replacing x, with % and t; with 1 1it‘ f
- X - X

k
Fox (X,1) :%% f,(x,t) and g, (x) =F,,(x,0) then b_ . isthecoefficient of x" in g, (X).

Cycleindex Z(E"; X,,X,,....;t;,t,,...) can be calculated in the folowing way:

. . _1lo m! A ki
Z(ESm; X, Xyt 1,,00) = m & 2k ime ><(i|?xi t.", where p(m) runs through all
partitions of m (i.e. nonnegative solutions of k, +2k, +...+mk_ =m);

k =lemfi |k, * O};
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Modified cycle indices Z(EJ"; X, X,,...;t;,t,,...) of power group E;",
m=1.2,...,6

Explanation:
(MK * 28K, * L+ DN K 20, %) means XXz bt

Exempla:
(AN 27 LHINF 2N )= XXt

1/6* (1% (1N5+113)+3% (1A3* 2N 1+10 1 20 1) +2% (102* 30 1+301))= % (2 +33,LL, + 2X2X,t5) -

1/1* (1% (171+1°1))
1/2% (1% (112+172)+1* (172+271))
1/6* (1% (1N5+173)+3% (1A3* 2N 1+17 1 20 1) +2% (142* 30 1+301))

1/24% (1% (IN12+104) +6* (116* 213+ 1A2% 2N1)+3% (LN4* 2M4+202)+8% (143 BN3+1M* 3N +6* (1124 20
1¥472+401))

1/120% (1% (1A27+175)+10% (1A13* 28 7+1143* 28 1) +15% (1A T* 280+ 1M 282)+20% (106* 3A7+142% 311)
+20% (104* 2N1* 3N3* 61 2+20* 381 +30% (113% 28 2% AAG+1A1* AN1)+24* (182 515+501))

1/720% (1% (1158+176)+15% (1128* 2N 5+1M4% 2N1)+45* (1N14* 2N22+1A2% 20\2)+15* (1A8* 2N 25+273) +
40* (1M13¢ 3MIB+1A3* 3M)+120% (1N7* 213¢ 3AT+ G A+1NL* 2N1* BNL)+40 (104* 3118+372)+90* (116*
DN4* ANLL+IN* ANT)+90% (1A% NG+ AN 1+ 2M* 4N)+144* (1A3* BALL+1A* 5A)+120% (1/2¢ 271+ 3r2
*618+6"1))



Generating functions f_(x,t), m=1,2,...,6

U1* (U(1-X M)AL(1-XAM* A1)
1/2* (L(1-X M)A 2/(1-XAT* ML) A2+ 1/ (1-X LY/ (1-XA2* tA2)M)

1/6* (1/(1-X ML)A5/(1-X T N1)AB+3/(L-XA)AS/(1-XA2) AL (1-XALH A L)AL (1-)A2* 1A2)A 1+ 21 (1-
XAL)A2I(1- XA (1- X3 A3)1)

1/24% (U(1-XML)M2/(1-XAIHAY M6/ (1- XA (L-XA2) MBI (L-XA I AD)A2/ (1-xA2* tA2)A1+3/(1-
KAL) (1-XA2)M (1-xA2* 1N 2) A 248/ (1-xA 1) 3/ (1-XA3)N 3 (1-X 1 A1) (1-X A3 tA3) M 1+6/(1-
XALA2/(1-XA2)AU (1-x M)A/ (1-X A thA)A)

1/120* (1/(1-X 1) 27/(1-XA LML) AS+10/(1-XA L) M3/ (1-XA2)ATI(L-xA ML) A3/ (1-XA2* 14 2) M+ 15/ (1-
XALNTI(L-XA2)MO/(L- XM AL (1-XA2* 1A 2) A2+ 20/ (1-x )6/ (1-XA3)N T/ (1-X A A1) A2/ (1-
XABFAZ)NLH20/(1-XA L) M (1-XA2)N L (1-XAB)A3/ (1-XAB) A2/ (1-x A 2* tA2)N U (1-XxA3* 1A 3)M1+30/(1-
XAL)NSI(1-XA2)M 2 (1- X MYNS/(1-XATHAYAL (1-XAGH M)A +24) (1-XA 1) 21 (1-XAB) N5/ (1-XAB* 1A5)A1)

1/720* (1/(1-X 1) 58/(1-X 1 1A 1) N6+ 15/( 1-X 1) A28/ (1-XA2) M5/ (1-X M A1) (1-xA2% tA2) M +45/ (1-
XA (1-XA2)A22/ (1-XNI* MDA/ (1-xA2* tA2) A2+ 15/ (1-xA1)A8/ (1-x2)A 25/ (1-X N 2* tA2)A3+40/(1-
XML (1- X3S/ (1-XA I MDA (1-x A3 tA3)NL+120/ (1-x A 1ATI(1- XA 2) 31 (1-X )M T/ (1-X"6) N (1-
XALTFNL)AL(L-XA2H A2 (1-XA3* AB)AL+HA0/ (1-X M)A (1-xA3) M8 (1-XA3* tA3)A2+90/ (1-x 1) 6/ (1-
XA2)MY(L-XMYML(L- XM NN 2 (1- XA N A)MH90/(1-x M)A (1-XA2) N5/ (1-X )M (1-
XA2FA2)NL/(L-XPAH M)A +144/ (1-XM)ABI(L-XAB)MLL(1-XA LML) M (1-XAB* A5) A +120/ (1-
XAL)A2/(1-xA2)MU(1-xM3) A2 (1-X6) "8I (1-X"6* t"6)"1)



Generating functions g,, (x), k=0,1,...,10

/6% (1/(1-XA1)N5+3/(1-X A3/ (1-xA2)MA+ 2/ (1-X M)A (1-xA3)M)
X/6* (3/(1-X 1)N5+3/(1-XA1)N3/(1-X 2)M)

XA2/6* (6/(1-X 1)A5+6/(1-X 1) 3/(1-x"2)"1)

XA3/6* (10/(1-X 1)N5+6/(1-XA1)A3I(1-XA2)A+2/(1-X 1) 2/ (1-X 3))
XA4J6* (15/(1-X M1)N5+9/(1-XA1)N3/(1-X 2) )

XAB/6* (21/(1-X M)N5+9/(1-XA1)N3/(1-X 2) )

XNB/6* (28/(1-X 1)N5+12/(1-XA1)N3I(1-XA2) M +2/(1-X 1) 2/ (1-X 3)M)
XAT/6* (36/(1-X 1)N5+12/(1-x 1)N3/(1-Xx 2)M)

XAB/6* (45/(1-X 1)N5+15/(1-xA1)A3/(1-Xx 2) )

XAO/6* (55/(1-X 1)+ 15/(1-XA1)N3/(1-X 2)M+2/(1-X 1) 2/ (1-X 3))

XA10/6* (66/(1-x 1)A5+18/(1-x 1) 3/(1-x 2)M)



Generating functions g, , (x), k=0,1,...,10

1/24* (1(1-X M)NL2+6/ (1- XML BI(1-XA2)A3+3I(1- XA L) (1-XA2) N A+81(1-xA 1) 3I (1-x3) A 3+6/(1-
XAL)A2I(1-xA2)N(1-XM)2)

XI24* (4)(1-xA1)A12+12/(1-x M)M6/(1-xA2) 3+8/(1-X )M 3/(1-X"3)73)
XN/ 24% (10/(1-X L) 2+ 24/ (1-xA 1) 6/ 1-XxA2) A 3+6/(1-xA 1) M (1-xA2)M+81(1-xA 1) 3/ (1-xA3)A3)
XA3/24* (20/(1-x 1)1 2+36/(1-XM1)M6/(1-X"2)A3+16/(1-x 1) 3/(1-x3)"3)

XA 24* (35/(1-x )AL 2454/ (1-X 1) N6H(L-XP2)A3+9/(1-XAL) M (1-XxA2)M+16/(1-XxA 1) 3/(1-
XAB)AZ+6/(1-X )N/ (L-xA2)A L (1-x 4)2)

A5/ 24% (56/(1-XN1)M 2+ 72/(1-XMYN6/(1-XA2)A3+16/(1-X 1) 3/(1-xA3)3)
NG/ 24* (84/(1-X"1)M2+96/(1-X 1) M6/ (1-xA2) A3+ 12/(1-XA L) M (1-xA2) M+ 24/ (1-xA1)N3I(1-xA3)M3)
XATI24* (120/(1-X1)M2+120/(1-XA 1)/ (1-xA2) A3+ 24/ (1-x 1) 3 (1-xA3)73)

XA8/24* (165/(1-X1)M2+150/(1-XA1) 6/ (1-xA2) A3+ 15/(1-XAL) MY (1-xA2) M+ 24/ (1-x 1) 3/ (1-
XA)NBH6/(1-X )2/ (1-xA2) MU (1-x4)N2)

XAQ/24* (220/(1-x 1)1 2+180/(1-X 1) 6/(1-xA2)A3+32/(1-x 1) 3/(1-x3)"3)

XN10/24* (286/(1-X1)M12+216/(1-X M 1)N6/(1-x"2)"3+18/(1-x 1) Y (1-x2)M+32/(1-x 1) 3/ (1-
xX"3)"3)



Generating functions g, (X), k=0,1,...,10

1/120% (U(1-x 1) 27+10/(1-Xx 1) MBI(L-XA2)AT+15/(1-x L) TH(1-x 2) MO+ 20/ (1-x )6/ (1-
XAB)NT+20/(1-X ML) (1-xA2)NL(1-XA3) N3/ (1-X6)A2+30/ (1-XA 1) 3/(1-XA2) M2/ (1-X M) A5+24 (1-
XA)A2/(1-X5)15)

X/120% (5/(1-x 1)A27+30/(1-X 1) M3/ (1-XA2)AT+15/(L-XAL)ATI(L-xA2)AL0+A0/ (1-X 1) M6/ (1-
XAB)NT+30/(1-X )M (1-x2)2/ (1-X 4)N5)

X2/ 120% (15/(1-X LYA27+T70/(1-x )M B/(1-XA2)AT+45/ (1-XM)AT/(1-xA2)MO+60/(1-X )6/ (1-
XAB)NT+20/ (LX) M (1-xA2) MU (LX) N3/ (1-xN6)2+30/ (1-X L) A3/(1-XA2) A2/ (1-X 4)5)

XA3/120% (35/(1-X 1) 27+130/(1-XA L)AL/ (L-XA2)AT+45/(L-x M)A (1-xA2)M0+100/(1-XxA 1) 6/(1-
XAB)NT+20/(1-X ML) (1-xA2)NL(1-XA3)N3I(1-X6) A2+ 30/ (1-XA1)N3/(1-XA2) 2/ (1- X A)"5)

XA4120% (70/(1-X M)A 27+220/(1-x )M/ (1-xA2)A7+90/(1-X M)A T/ (1-x2)A 10+ 140/ (1-X 1) 6/(1-
XABYAT+20/(1-x )M (1-xA2) MU (1-XA3)M 3 (1-XN6) N 2+60/(1-X 1) 3/ (1-XA2) 2/ (1- X A)"5)

XAB/120* (126/(1-X 1) 27+340/ (1-X )M 13/(1-xA2)A7+90/(1-X ML)/ (1-x2)A 10+ 180/ (1-XA1) 6/ (1-
XAB)NT+20/(1-X ML) (1-xA2)N L (1-XA3)N3I(1-XA6) A2+ 60/ (1-XA1)N3/(1-XN2) 21 (1-X M) A5+24(1-
XA)A2/(1-X5)15)

XPG/120% (210/(1-Xx 1) 27+500/(1-xA1)A13/(L-xA2)AT+150/(L-XAL)ATH(1-XA2)ML0+ 240/ (1-x M)M6/ (1-
XABYNT+A0/(1-X LY (1-xA2)NL(1-XA3) N3 (1-X6) A2+ 60/ (1-XA1)A3/(1-XA2) 2/ (1-x 4)"5)

XAT/120% (330/(1-X 1) 27+700/(1-X 1) M3/(1-xA2)A7+150/(1-X 1) 7/(1-x 2)10+300/(1-x 1)76/(1-
XABYAT+20/(1-x )M (1-xA2) MU (1-X 33 (1-XMN6) N 2+60/(1-X A1) 3/ (1-XA2) 2/ (1- X A)75)

XA/120% (495/(1-x 1) 27+950/(1-x L)AL/ (L-xA2)AT+225/(1-Xx A1) TH(1-XxA2)ML0+360/ (1-x M 1)A6/(1-
XABYNT+A0/(1-X ML) (1-xA2)N L (1-XA3) N3 (1-X6)A2+90/ (1-XA1)A3/(1-XA2) 2/ (1- X 4)"5)

XNQ/120* (715/(1-x 1) 27+1250/(1-x N )MB/(1- X 2N T+225/(1-X L)AT/(1-Xx 2)NL0+440/(1-
XML)N6/(L-XB)NT+A0] (LX) (L-X 2N (1-XA3) N3/ (1- X 6)"2+90/(1-X 1) 3/ (1-X 2) 2/ (1-X4)5)

X10/120% (1001/(1-XA1)"27+1610/(1-X 1) M3/(1-XA2)A7+315/(1-x 1) T/ (1-x 2) M1 0+520/(1-
XAL)NBI(L-XAYNTHA0/(1-x L) (1-xA2) M (1-X3)A 3/ (1-xB) 2+ 90/(1-Xx 1) 3/ (1-x2)2/(1-
XN +24/(1-xM )2/ (1-x5)"5)



