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Abstract )

This papcr presents propertics of Exclusive-OR Sum-of-Prodeuts expressions(1ESOPs) for sym;
metric functions and their simplification algorithms. First, lower bounds on the number of products
in ESOPs for ‘symmetric functions are shown. Then, algorithms to simplify ESOPs and prove their
minimality are preseted. Experimental results show that these al'gorithms prove the minilﬁality of 66%
for 6-variable symmetric functions and about 22% for 7T-variable symmetric functions. Also, simplified

results for some arithmetic functions are shown.
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% 1: HHEINO ML MR L5 55

BB [ SF5L R
EBOWH| hon|  omm
3 16 6
4 32 10
5 64 16
6 128 32
7 256 52

% 2: FTROEB (6 ZEHIBRBM

Bk B TRARA

TR e zmsomy |0
L1 69 10.10
122 8 9.37|
L24 7 8.83
L3 4 7.06
L32 8 8.02
La 96 10.27
La2 128 10.53

% 3: 6 ZHCHBRBINO RiHAL

. B D TR P

Rang W@ | Lm | La | Laz2 B
5% 1 0 0 0 0
5%(0} 3 1 1 1 1
5841} 3 6 6 6 6
5842} 6] 11 11 11 11
563} 1 12} 12 12 12
5%40,1} 3 [ 6 6 6
5%{0,2} 6 11 11 11 11
56{0,3} 31 13} 13 13 13
5%40,5} 6 7 7 7 7
5%01,3} 31 10 11 11 12
56{1,4} 6 13 14 14 14
5%{2,3} 31 1 11 12 12
56{2,4} 6 8 8 8 8
$%40,1,3} 6 11 11 12 13
5%¢0,1,4} 6 13 13 13 14
5%40,1,5) 6 10 11 11 12
5%{0,2,3} 6 12 12 13 13
560,24} 6 7 7 7 7
56(0,2,6) 6 11 11 12 12
550124} 31 11| 12] 12 13
58(1,2,5} 6 11 11 12 12
56{0,1,2,4) 6 11 12 12 13
5%{0,1,2,5} 6] 12 12 12 13
5%40,1,2,6} 6 12 12 12 12
55{0,1,4,6} 2 12{ - 12 13 14
5%{0,2,4,5} 3 10 11 11 12
5641,2,4,5} 1 14 14 15 15
5%40,1,2,4,5} 31 14 141 u 14
5810,1,3,4,6} 2 14 14 15 15
5%10,2,3,4,5) 3 8 8 8 8
5601,2,3,4,5) 1 3 3 3 3
56(0,1,2,3,4,5} 3 2 2 2 2
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570} 3 1 1 1 1 nok Im | La | Laz B

5§71 6 7 7 7 7 [ Y 3 6 6

5712} 6 14 14 14 15 6 21 11 11 11 11

573} 6l 17} 17| 18f 21 6 31 12} 12} 12 12

5703} 6/ 18/ 18] 18] 22

5710.5) 6] 15 15| 15 16 T Ty 7 7 7

§7(1.2) 3l 14| 14| 14 14 A Il I O B
7 31 17| 17| 18 19

57(1,3} 6| 16] 17| 18 21

5704y 3] 20f 21 211 25 s 1| s 8 8

57(1.6} 3] 12| 13| 13 14 8 18] 18 21

57{2,4} 3] 13] 14| 14 15 s 3] 24| 24 32

S57{2,5} 3f 200 211 21 25 8§ 4] 25| 26 38

57(3.4) 3l 15 16/ 18] 16

S7{0,1,2) 3 14| 14| 14 14

57(0,1,3} 6l 17} 17| 18] 22

57{0,1,4} 3] 201 20| 20 24

57{0,1,5) 6] 16| 17 18/ 20

57{0,16} 6 12| 13| 13 14

S57{01,7} 6 8 8 8 8

S7{0,2,4} 31 12] 13] 13| 14
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5 (034} 6 15 15| 15 15 £ 6: BRTHAIEIR O gL
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57037} 6] 18] 18 19 23 SYMe| 11| 11| 12 13
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571,35} 6 8 8 8 8
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57{0,1.2,6} 6 18] 18 19 21

57{0,1,3.4} 6 18] 19 19 23

57{0,1,3,5} 6 9 9 9 9

57{0,2,3.6} 6| 16| 16 16 17

57{(1,23,5} 6 18/ 18] 19 23

57(0,1,2,3,5) 6 17 18} 18 22

57(0,1,2,3.6} 6 t7| 18] 19/ 23

S:(0,1,2,4,7) 2 17 18] 18] 21 £ T RN QKB (CPU time (sec))

57(0,1,34,7} 6] 18] 18] 19} 21 — st

g;zo.x.s.s,s; I I I I smomal 0 | e A
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571012356} 61 19/ 19/ 19| 23 (HP9000/720 iz & 3)

57{1,2,3,4,5.6} 1 3 3 3 3

571{0,1,2,34,56} 3 2 2 2 2




