WoLLIC 2005 Problem

Guilherme Bittencourt
Departamento de Automacao e Sistemas
Universidade Federal de Santa Catarina - Florianépolis - SC - Brasil
E-mail: gh@das.ufsc.br

I found the problem when I was looking for a unique syntactical representation for propositional theories to be
used in Belief Change operations. This led me the Prime Implicants/Implicates representation and from there to
the observation that they can be classified in equivalence classes if we ignore the specific identities and signs of the
propositional symbols. But how many are them? 221.

The reason why there are 221 Prime Implicants/Implicates pairs and 400 theories is that among the 74 theories
with 8 models, 42 are symmetrical, i.e., their PT and IP forms are syntactically equivallent. Therefore, the number of
theories is:

1+4+6+19+27+50+56+74+56+50+27+19+6+4+1=400

and the number of PIP pairs is:
14+4+6+19+27+50+56+ 58 =221

where 58 = 74 — 16, 16 being the number of asymmetric theories.

1 Preliminaries

Let P = {p1,...,pn} be a set of propositional symbols and LIT = {L1,..., Lo, } the set of their associated literals,
where L; = p; or L; = —p;. A clause C is a disjunction [2] of literals: C = L; V ---V Ly, and a dual clause, or term,
is a congunction of literals: D = Ly A--- A Ly,,.

Given a propositional logic language £(P) and an ordinary formula 1) € L(P), there are algorithms for converting it
into a conjunctive normal form (CNF) and into a disjunctive normal form (DNF) (e.g., [6], [8], [9]). The CNF is defined
as a conjunction of clauses, CNFy, = Cy A--- A Cpy,, and the DNF as a disjunction of terms, DNFy, = D1V -V D,
such that v & CNFy & DNF),.

A clause C is an implicate [3, 4, 5] of a formula v iff ¢ = C, and it is a prime implicate iff for all implicates C’ of
1 such that C’ = C, we have C = C’, or syntactically [7], for all literals L € C, ¢ = (C — {L}). We define PI, as
the conjunction of all prime implicates of 1, clearly ¥ < PI,. This normal form is also known as complete CNF.

A term D is an implicant of a formula ¢ iff D | ¢, and it is a prime implicant iff for all implicants D’ of ¢
such that D = D’, we have D’ |= D, or syntactically, for all literals L € D, (D — {L}) = ¢. We define IP,, as the
disjunction of all prime implicants of ¢, again ¢ < IP,. This normal form is also known as complete DNF or Blake
canonical form.

In propositional logic, implicates and implicants are dual notions, in particular, an algorithm that calculates one
of them can also be used to calculate the other [9].

Alternatively, prime implicates and implicants can be defined as special cases of CNF (or DNF) formulas, that
consist of the smallest sets of clauses (or terms) closed for inference, without any subsumed clauses (or terms), and
not containing a literal and its negation. In the sequel, conjunctions and disjunctions of literals, clauses and terms are
treated as sets.

2 Quantum Notation

Given a formula v, represented by a conjunctive normal form CNF, and by a disjunctive normal form DN Fy,, we
introduce the concept of a conjunctive quantum, defined as a pair (L, F,), where L is a literal that occurs in ¢ and
F. C CNF, is its set of conjunctive coordinates that contains the subset of clauses in C'N F, to which literal L belongs.



A quantum is noted LY. Dually, we define a disjunctive quantum as a pair (L, F;), where L is a literal that occurs
in ¥ and Fy C DN Fy, is its set of disjunctive coordinates that contains the subset of terms in DN Fy, to which literal
L belongs. The rationale behind the choice of the name guantum is to emphasize that we are not interested in an
isolated literal, but that our minimal unit of interest is the literal and its situation with respect to the theory in which
it occurs.

Example 1 Consider the theory v given by the following CNF:

t(po V1LV -p3) A
2 (mpo V —p1 Vps) A
2 (po vV —p1 V op) A
:(po vV —p1 Vp2) A
: (mpo V p1V p2)

»noow»ao

The literals that occur in 1) can be represented by the following set of conjunctive quanta: !

0,2,3 1,4 0,4 1,2,3 3,4 2 1 0
{pd023 —plttd ploat _pth2sh 18k 2k i pi0hy

The quantum notation can be used to characterize Pl and I P, of a formula 1), given, respectively, by one CNF,

and one DNFy. Let D = Ly A--- A Ly, be a term represented by a set of conjunctive quanta, Lfcl /ARERWAN LkFﬁ. D is an
implicant of v if UF | F! = CNFy and L; # —L;,i,j € {1,...,k}, i.e., D contains at least one literal that belongs to
each clause in CN Fy, spanning a path through CN F;, and no pair of contradictory literals. To be a prime implicant,
a term D have to satisfy a non redundancy condition, i.e., each of its literals should represent alone at least one clause
in CNFy. To define this condition, we introduce the notion of exclusive coordinates Given a term D and a literal
L; € D, the exclusive conjunctive coordinates of L in D, defined by Fz =F - ] 1 #Fg’, are the clauses in the
set I, to which no other literal of D belongs. Using this notion, the non redundancy condition can be written as:

Vie{l,...,k}, Fi £0.
1 k .
Dually, a clause C = L, V- - -V Ly represented by a set of disjunctive quanta, Lfd VeV Lgd , such that UF_| Fii =
DNF,, with no pair of tautological literals allowed, is an implicate. Again Cisa prime implicate if it satisfies the

non redundancy condition, expressed by Vi € {1,...,k}, ﬁé (0, where Fd Fi—Ub_, il 7 is the set of exclusive
disjunctive coordinates of L; in C.

Example 2 Consider the theory v introduced in example 1. The set:

0,2,3 0,4 2 1
= "> pl®Y, —pf pi )
is an implicant of 1 because the union of the conjunctive coordinates associated with its quanta is equal to the set of
clauses in CNF,. The exclusive conjunctive coordinates of the quanta in D are given by: p{ },p?} pg}, pgl}. The
fact that —po has empty exclusive coordinates indicate that D is not a prime implicant. In fact, the prime implicats of
theory i are the following terms, where the exclusive conjunctive coordinates are in boldface:

(023} (3.4} ) (1},
{oza}Ap{M} Apith v
{023}/\ p{123}/\ {34})\/
plbal 23] oh
{123}A P34 A —plohy

-

%WMHO

= (pg
(p
: (o
:(
t(=

Given a theory 1, it is possible to determine the sets of conjunctive and disjunctive quanta that, respectively, define
1P, with respect to PI, and PI, with respect to IP,. This minimal quantum notation is an enriched representation
for prime implicates and implicants sets, in the sense that it explicitly contains the “holographic” relation between
literals in one form and the clauses (or terms) in which they occur in the other form.

1To simplify the notation, the sets of conjunctive coordinates contain the clause numbers instead of the clauses themselves.



3 Prime Form Properties

We choose to use prime normal forms for knowledge representation in the scope of Belief Change domain because of
the following properties of these normal forms:

1. The prime form representations are unique (up to the order of the clauses and terms and of the literals that
occur in them).

2. Given both prime representations of a given formula v, the prime representations of its negation can be obtained
directly:2 Plﬁw = IPw7]P_.w = le

3. The prime implicates and implicants of a proposition, can be queried in polynomial time for consistency, validity,
clause entailment, implicants, equivalence, sentential entailment and model enumeration [1].

4. Prime implicates and implicants of a proposition present a holographic relation, where each literal in a clause is
associated with a dual clause and conversely. This allows the identification of which dual clauses are “critically”
affected by a given clause.

The first and most important property — the uniqueness of the prime representations — deserves more comments.
The prime representations in PI P are unique in the sense that, given a set P of propositional symbols, any proposition
build up with symbols of P has one and only one representation in PIP, but the structure of the any pair in PIP
depends only on the relations between the propositional symbols and not on their identity with respect to the set P.
Therefore, each pair represents a whole family of structurally identical propositions, equivalent with respect to the
group of permutations and complementations.

We conjecture that, given a PIP pair, the family to which it belongs can be identified simply by the the cardinality
of the sets of coordinates and exclusive coordinates of its quanta. More formally, given a propositional symbol p and
a PIP pair where it occurs, the situation of p with respect to the pair can be characterized by its coordinate and
exclusive coordinates sets: F, F,, Fy, Fy. We claim that this situation can also be described by four simpler multisets,
where only the cardinalities of the coordinates are taken into account. Two are concerned with the PI:

(|FallpfeCceFR) {|Fi||»feCeF.}

and two with the IP: - .
{(|F||lpf*eDeF,} {|F.||p™eDeFy}

These cardinalities can also be used to identify “symmetrical” propositional symbols, because symmetrical symbols
have all the coordinate sets of equal cardinality.

4 Experiment

To test this conjecture we developed a program that classify the propositions according to these cardinalities and then
test whether the members of each class are indeed equivalent and whether those of different classes are not.

The program also calculates the total number of theories to compare with the number of families. Let P =
{p1,p2,--.,0n}, there are 2™ different truth value assignments for these n symbols. Any proposition build up with
symbols in P will be true in some subset of these 2" assignments, therefore the number of non trivial propositions is
given by3:

2'!:.71
oM
i=1

Table 1 shows the number of propositions and the number of PIP pairs obtained for 2 < n < 5.

2We note A the formula A with the truth values of all its literals flipped.

2% models are equivalent to the negations of the propositions with less than 2% — 9n—1 models.

3The propositions with more than S 5



n clet et | ey e et | e et >

2 all | 4 | 6 : 10
pip| 1 2 : 3

3lall| 8 | 28 | 56 70 : 163
pip | 1 3 3 6 : 13

4| all | 16 | 120 | 560 | 1820 | 4368 | 8008 | 11440 | 12870 | : | 39202
pip| 1 4 6 19 27 | 50 56 58 | : 221

5| all | 32 | 496 | 4960 | 35960 | --- | .- | .- o || 2448023842
pip | 1 5 10 47

Table 1: Number of Propositions.
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A Geometrical Representation

The PIP pairs can be represented geometrically. Consider a n-dimensional space (n =| P |), where each dimension
consists of a triplet (—1,0,1) and is associated with a particular propositional symbol. Each point in this space
(except the origin) can represent a clause or a term: the point (z1,...,x,) represents a clause that contains p; if
x; = 1, contains —p; if x; = —1 and does not contain neither p; nor —p;, if x; = 0. Polya’s solution of the problem
uses this representation, except that he applied it only to models (points with no z; = 0).

Any theory in CNF or in DNF can be represented using this geometrical representation (except those that contain

tautological clauses or contradictory terms because, by definition, they can not be represented geometrically), but
the pairs in PIP must respect strong restrictions associated with the necessary properties of prime forms defined in
Section 1:



(O  conjunctive e disjunctive

1 model (4 members) 2 models (4 members) 2 models (2 members)

Figure 1: 2-Dimensional Theories.

e Inference closure: if two points — (21,...,%;-1,1,%i11,...,2,) and (24, ..., 2;_, —1,2},...,z;,) — that repre-

sent either clauses or terms belong to a PIP pair, then the point:
(T4, i1, Tty oo oy Ty Ty T, Ty T,)
also belongs to the PIP pair or is subsumed by lower dimension point.
e Subsumption: if the point (x1,...,2;-1,0,2i41,...,Z,) belongs to a PIP pair, then no point:
(T, Tim1, Tiy Tig1y e -+ L)

with z; # 0, belongs to the PIP pair.

e Duality: if (z1,...,x,) represents a clause, then all points that represent terms in the same PIP pair must lie
in one or more hyperplanes defined by the coordinates x; # 0.

Figures 1 and 2 show the geometrical representation of some 2 and 3 propositional symbols theories.
B All 221 PIP pairs with 4 Propositional Symbols
The quantum syntactical representations of all PIP pairs with 4 propositional symbols theories are the following.

B.1 Notation

p : the literal p; has coordinates L, i.e., it occurs in the (dual) clauses L in the dual representation.

Asym/Sym : the 42 symmetrical theories, i.e., those that have syntactically equivallent PI and IP forms, are
market Sym.

n symbols : the theory has n propositional symbols.

n literals : the theory has n literals in both forms.
e pures : propositional symbols that appear with only one signal in the theory.

e symm syms : the propositional symbols in the same group are symmetrical, i.e., they have the same coordinates.

Conj Res/Disj Res (n x m : k) : (dual) clause k is the resolvent of (dual) cluases n and m.



conjunctive
disjunctive

both

O
°
O

[ @------- - K= === I L ] K== == I -
1\ [ [ [ [ 1\ 1\ 1\ 1\
[ [ [ [ [ [ [ [ [
[ I N [ [ I X [ [ I N [
\ \ \ \ \ \
\\\\\ L S | B O Y N A | A S
” @ | N | N | K | @ | N | K | @ | N
I\ \ I\ I\ \ I\ I\ \ I\
AR \ \ N N \ \ Y N \ \ AR
b ! \ I R ! \ ” oA ” oA ” \ ” [
| | |
FoF oY \%\*\\@\;\. @\ F-@——— T r—— 3+ @ T Fr———3-+-17
ot I I I ! I ! I I I ot I N I I I " ” I
PN | , A R T | , A A R | , N ,
Vg | | A A | | R N | | A
Py , O , , I ,Q@ , , , I
T T
Hor] ”/ | | | | ”/ I ”/ | | | | ”/ R | | | ”/ |
b | | N AN | | N TN | | b
[N I ” I | /” I | /” I ” I P! I | /” I I - /”
’\#@\\\%\%\ e e B S e e e R \\\%\4\@ F-r-y———h—r ———h- -
v | \ | v | v | \ ,1 v | N | \ o v |
AR A | A AR A | AU AR A | A
v | \ | \ | v | \ | \ | v | \ | vy |
\ \ \
SR SR Y T — AT A O A 5
N N N N N N N N N
\ | \ A \ | A \ \ | A A
N \I \I N \I N NI \I \I

Figure 2: 3-Dimensional Theories.



B.2 Theories
1 model 1 theory

0 1 2 3
0: (—pi®, p"t, —pf, —pf*)

N = O
TTT
S
N
o
=

w
-
o
——

1 : Asym, 4 symbols, 8 literals, pures : p1,p2, p3, P4, Symm syms : (p1, P2, p3,D4)

2 models 4 theories

0: [-p{"]
1: [pi] 0 (=pi™, —pft, —pf?)
2: [
2 : Asym, 3 symbols, 6 literals, pures : p1,pa,p3, symm syms : (p1, p2, p3)

0 b o

s 8 =i 0 (pf™), —pf pf it
2: [+pi™!) L (=pf? -pf™ -l p™)
3: s

3 : Asym, 4 symbols, 14 literals, pures : p1,ps, symm syms : (p1, p2)(pa, p3)
{0} {1}

6 0, 2,3 4,5
ooy il 05 pi pe T opi i)
1: <ﬁp$ }7ﬁp§ ' }7p§ ' }717;{1 ’ }>

S O W N~ O

4 : Asym, 4 symbols, 21 literals, pures : p;, symm syms : (p4, p2,D3)
Conj Res : 5x2:4, 3x4:2, 1x4:5, 1x3:0, 0x2:3, 0x5:1

: [ﬁpéo}ﬂ)z{il}]

1 0 9,10,11 0,1,2 6,7,8 3,45

: [ﬁp§017 ﬁ{pl%» }] 0 <pi {2 5 8;, ﬁ{ﬁ% 11}}7 ?1]% 10} }’{B]Zsig} }>

d py’] L (o e L py T py )
[

© 00 N O U W N = O

112 [pi”, pi!]

5: Asym, 4 symbols, 32 literals, symm syms : (p2, ps,p3,P1)
Conj Res : 11x0:9, 11x1:10, 11x5:4, 11x8:7, 10x6:9, 10x7:11, 10x2:1, 10x5:3, 9x3:10, 9x4:11, 9x2:0, 9x8:6, 7x0:6,
7x2:8, 6x4:7, 6x5:8, 4x1:3, 4x2:5, 3x7:4, 3x8:5, 1x6:0, 1x8:2, 0x3:1, 0x5:2



3 models 6 theories

{1} {0}
0: 7P
L o
5. [ {01}] L:(=p1 ', —py ,p3>
6 : Asym, 4 symbols, 10 literals, pures : ps, ps, p1,p2, Symm syms : (p1,p2)(p3, 1)
0 1
0: [ﬂpéoi,ﬁpg}
Liloma om0 i iy
2: [p3 {f}ﬁpa{lo}] L <ﬁp{ ) {13} {o 2h
3: [_\pffo 17}p4 ] . 4
4:[-py ]
7 : Asym, 4 symbols, 16 literals, pures : ps,p1, symm syms : (pg, p3)
Conj Res : 3x0:1, 2x1:0
o} {1
O'[péso’%i’}’p{%ﬂ W 8 0 )
b [_‘p%,g}’_‘p?og} 0 <_‘p}L 1,3 12} {0 )
2 Py ﬁp{oyz}] ) i {o{} }{1 2{} }{2{31>
3:[_\%012?}]) ] 2<p 7p2 9 >
4 [=pp ]
8 : Asym, 4 symbols, 22 literals, pures : p;, symm syms : (p4, p2,D3)
1} {o
. hpft)}’p4 o
2: [_‘p}il}y_'%Q ]
3: [-pi,pi”] (p25 AT (06} 1)
10 oy 00 (e pe s )
4:|py 0,—'103 1] 1 <_‘p{0,1,2} —|p{3 } {6 7,8}>
5: [—\{[Zﬁ} }7—%)1:5} }] 2 ’ 3
5 Py TPy
7:py O,ﬁp4 1]
8- [ﬁp{ }’ pi }]
9 : Asym, 4 symbols, 25 literals, pures : p;, symm syms : (ps,p2,P4)

Conj Res : 7x0:6, 7x2:8, 6x4:7, 6x5:8, 4x1:3, 4x2:5, 3x7:4, 3x8:5, 1x6:0, 1x8:2, 0x3:1, 0x5:2

1,2} {0

0: [p3"”pg”]

1: {0} {1 2}]

1 0 2
21[{},174{; N (67 11} 10} 1284}
 [opih? 02} 0:(-p D3 s

3~[ﬁ ] 1- <{2} {0,4,7} {136} {}

41 [=py {12} {02}] {5’6% {047} {136]f1 2234}

5:%{02} pl) 2P e 2
0,2 1,2

o

7: ) 1

10 : Asym, 4 symbols, 28 literals, symm syms : (ps, p2, p1,D4)

Conj Res :

4x5:7, 3x5:6, 2x6:3, 2x7:4, 1x4:3, 1x7:6, 0x3:4, 0x6:7



0: [p{ } {1} {2}]
1 {0},p{1}, {2}]
2 [p {12h {02}]
D1
3. {1 2} _ {o 1}] 0 {o 1 p{zss} p{345} p{ms}
4. [—'p:o{,o’l},pf}] 1 <_‘Pi2 3 6} {0 1 p{s a8k {6 7, 8}>
5 [ﬁpéog}, (01} 5. - {236}’ p§258}7p§1 7}7 {0 4}>
o [t 5o
7,
8 : [pl®2 ploth
11 : Asym, 4 symbols, 32 literals, symm syms : (p4,p3)(p1,p2)

Conj Res : 7x3:6, 7x5:8, 4x6:3, 4x8:5, 1x4:0, 0x7:1

4 models 19 theories

{0}
0: [ﬁp ]
P2

12 : Asym, 2 symbols, 4 literals, pures : p1,p2, Symm syms : (p1,p2)

0: [pf” ps"] 0: (=2l pithy
1

0 -p » D
1 [ﬂp;}f} -pi’) ol {1} B CH
9. [ﬁpl 5 } Py "> 7P2 ", P3

13 : Asym, 3 symbols, 11 literals, pures : p;, symm syms : (ps,p2)

0,1 1,2
0: [ =pg ) P02 _p2)
1 {1 2} {0 2} : <ﬁp1 >
ws e T sy {o 2} {o 1}
o [opl01}t _ {02y Lo (P, )
e e R S O ()
s Ly . 1
3 [py ]

14 : Asym, 4 symbols, 16 literals, pures : ps,p2, ps, p1, Symm syms : (p3,p2,p4)

{1 2} { }

O:lopy " hmPa ]l i 2 0
1 {o %) {1} s (py, Py )
[=ps A ) {o 2} {1}

{1 2} {0 2} : <ﬁp1 )
2: [ﬁ ) -p3 ] 9. (3} {0 o gy
3. [_| ] Sy mpg Ty )

15 : Asym, 4 symbols, 16 literals, pures : ps, p3,p1, Symm syms : (pa,p3)
Conj Res : 1x0:2
Disj Res : 1x0:2

: [ﬁpglg}? pio}]

0

1 plt? plony 0 (=p1” pi™ i ™
{0} Pl 1 (9l {01} {2}>

2:lpy o paT] () {01} pi2h

3 [pl®12) P



16 : Asym, 4 symbols, 18 literals, pures :

{0}
i)
{1}

)

: [p
|

,pél}g
-t
{0}]

—P3
0

]

0:

1:

<

{4 5}
{1 3}

{0 1}

,ng 5}

{2 3}>
{0 4}>

’

1, Symm syms :

(P4, p3)

T = W N = O

17 : Asym, 3 symbols, 18 literals, symm syms

Conj Res :

0:
1
2
3:
4
5
6

18 : Asym, 4 symbols, 20 literals, pures :

: (p2,p3,11)

5x0:4, 5x3:2, 4x2:5, 4x1:0, 2x1:3, 0x3:1

{071,2}
{2 4 6}

’

{3 4} {5,6}>
{0 5} {1 3}>

Pp2,Pp1, Symm Syms :

(p3; pa)(p2, 1)

Conj Res : 5x4:6, 3x6:4, 1x5:0, 1x6:2, 0x3:1, 0x4:2
0,1 0,2

0: [ { } { }]

1: [-p! {1 2} {0}]

S T T e
5 [ﬁp%o 11 ; 21] L pio 3 61 %1 2 31 pi{as)e?
4[ﬁg)1}7a;1192%7]2<p 3 oy )
o [p3 {07 2}p4 7 {1] 2}

6: [ ) ! 47 ]

19 : Asym, 4 symbols, 24 literals, pures :
Conj Res :

{0 2}

Pp2,p1, Symm Syms :
5x2:4, 5x3:6, 1x4:2, 1x6:3

{1}]

(P4, p3)(p2,p1)

{1 2} {0}]

{0,3,6}

{1 2} {0}]

0:(py
{1 2}] 1:( p{l 3}
2 (py

(=

0 : Asym, 4 symbols, 24 literals, pures :

’p§5}i§{«s}’ pl24h
—pih> p{ h

{1,2,3}

{4 5, 6}>

Pp1, Symm syms :

Conj Res : 5x2:4, 5x3:6, 4x0:6, 2x0:3, 1x4:2, 1x6:3
0: [191{22} 02{1’3}] 0:<ﬁp1 },péé}, péz}, i)
1: [p] 0}1 2 }2]3 1: (p] }d pél}, g{}pi )
2: [ p{ }7 Opl;{l }] 2: (- pl{}}7pgo}7 {3} p;{; }>
3: i i 3 Y el i)

(p3,p2)



1: Asym, 4 symbols, 24 literals, symm syms :

(p2,p1,P3,P4)

0: [-pi™*, pi"]
L p{™ i i)
9. [_‘p§071},_‘p4{1072}] 0: (p {1}’ p§2,3,6},_‘ {035} 4{12,4}>
3. [_|p§0,1}7 go,z}] 1. {4 5,65 _ {2 3,6} {0 1}>
4- [ﬁpilz}’ pio,z}] 2. < {4 5, 6},]?;1}7 {O 3 5} {2,4}>
5 oy —p ]
6 : [op{l2}, ~plo1]
22 : Asym, 4 symbols, 26 literals, pures : ps, symm syms : (p2,p1)
Conj Res : 0x2:3, 0x4:5
0 b )
L [pi”, pd™ pi ]
2 pl 0] 0 O, ) B sy
3 [plt}, —plo?h) 1 (pf2d 6} {o 3} {1 5}>
g pll ploay o, < {2 }J)go 1} {5 DR
5: [-ws" ) pi]
6 : [-pl12), —p{02)]
3 : Asym, 4 symbols, 27 literals, symm syms : (ps,p4)
Conj Res : 5x4:6, 3x6:4, 1x3:0, 0x5:1
0: [p3") py?! —pi™]
1 [pi D {1} {2}]
2: p{l 2} pg }] 0- {16} _ {4 o {2 55 {0,3}
33[27{12} {}] 1 P {234} {01} {567} Pi)
4 : [=pth? —plioh '<p{234} p{m} {567}>
2 * < 7p 7 >
5 P{O}apil 2}] 3
6:[p:" pi"”)
7 [-p {0} {1 2}]
4 : Asym, 4 symbols, 28 literals, symm syms : (p4,p1)(ps, p2)

Conj Res : 7x3:4, 6x0:1, 6x2:5, 6x4:7, 5x3:2, 1x3:0
0 [pi™, pit3 —pi*2h S R R
i 2} {1 3} {o 1} 0:(=p; ,p —p3 )
L:[mpy ™p ] {4} {1 2) {o 1y {1 3}
{1 2} {0 2} {2 3} L: <ﬁ P >
2:[p ] {1 2} {2 3} (02}
o 3} {o 2} {0 1} 2: (—pt* )
30 [pi, —pl® pioH] {4} {o 23 {o 1} {o 2}
{0,1,2,3} 3:(-p; ,p ,Tps )
4 [-py J
25 : Asym, 4 symbols, 29 literals, pures : p;, symm syms : (p4, ps, p2)
o i e
Lilpy 2} {0y {1 ]
2: [py ¢ }’p{ } { }] {567} {1 2} _ {4 5} {0,3}
LA o) 0:{=p )
3: (w5 oy ] 1. {567} {347} {012}
 pll L pl02 {(=p - 3
4 [=py 2 {0 o2 {0 2 {3 } {4,5}, plieh
Sy Py,
S o Phid
7 [ﬁpl 2 ]

11



6 : Asym, 4 symbols, 30 literals, symm syms : (p1,p2)
3x6:7, 2x3:0, 2x6:1, 0x1:2

Conj Res :

0- [ ,pél}, {3} {0}]
1: [ {023} {123}]
2:[ﬁ {012} {123}]
3: [—| ]
4 [-pl {071,3} {1 2, 3}]
5:[ﬁ {013} {012}]
6:[p ]

27 : Asym, 4 symbols, 32 literals, symm syms :

0 2,3 1 2
tpyps ]

30 : Asym, 4 symbols, 44 literals, symm syms :

OJMHO

p

(o
(
(
(

-
_‘pl 9

{456}

%4 5 6}
Py
0
o,
{4,5,6}

{4,5,6}

’
{1,
2

{136}

p2 s !
3,6} {2 3 5} {1 2,4}
9 p3

{136}

Dy 3 >
RG {235} {124}>
)

)

p{z .3 5} {0}

7P§0}7 {1 2,4}

(P4, p1,P3,P2)

O .
;_ {123} {0 1} 0: (= Py aPEO}a {12} {13}>
: ] 1: (- {456} {236} {1 2} {0,4}>
3:[-wp {123} {03}] 0 23% 05 0,4
P2 {1 } { } { } { }
4 [p{ot 3}’ 2 2: s {4s6F _ (3560 _ (o5 {1>,3}
5. [ﬁp{o 1 3} {2 3}} 3: (- ) P2 ;g ps )
1
o [l o)
28 : Asym, 4 symbols, 32 literals, symm syms : (ps, p4)(p2,p1)
Conj Res : 3x4:6, 2x5:6
0: [pi”, pi"*, pi*?]
1 pl) plo) B pl29)]
2 : [pl®? pl0: 2} pl01h
3. [_‘péo 3} {1 3} {2 3}] 0: (p! {046} {237} §129} iz 5,8}>
4 [piO},pél 3} ;{12 3}] 1: (—pl {7,8 9} {071,5 6} {3 45 6} pi275,8}
5. [pgl’Q},pg{,l’S}, ﬁpio’l}] 2: (—pt {7 8 9} éo 1,5 6} {1 2 9} {0,1,3,4}
6 {0}, §1,2}7p§1,3}] 3: (—p! {7 8 9} {2 3, 7}7 §3 4,5, 6}7 2{10,1,3,4}>
7 [l —pl*]
8- [ﬁpil’z’?’},—'pio’l}
9: [+pit, —p{*?]
9 : Asym, 4 symbols, 43 literals, symm syms : (p4, p2, p3)
Conj Res : 6x3:4, 6x1:0, 6x8:5, 4x1:0, 4x5:6, 4x7:3, 0x3:4, 0x5:6, 0x9:1
0: [pl03 pl02} 01
1: [p{O ,3} {0 2}, p{O 1}]
2 - {03}7 {1 3} {23}]
3. [pio 3} {1 3}7 ;{12 3}] 0: (! {134} _ {o 2 7} {0 1,58} _ {0,1,6,9}
4 [pio,:s} p{l,Q}] 1: (—pl {7,8 9} {4 5 6} {2 3,6 9} {0,1,6,9}>
5. [pél 2} {o 2} 4{12 3}] 2: (—p {7 8 9} {4 5 6} {0 5,8} pf 3, 5,8}>
6 [pgl 2} {1 3}7 {0 1}] 3. < 1 3 4} {0 2 7} {2 3,6 9} {2,3,5,8}>
7 1), i)
3 [—|p{1 2},p:{,,0 2} {2 3}]
9: - {12}7 {13} {01}]

(P4, p3)(p2, 1)

Conj Res : 6x7:9, 5x7:8, 4x0:1, 4x2:3, 4x8:5, 4x9:6, 3x7:2, 1x7:0

12




5 models 27 theories

o) (o)
cmps Ty 0: (opl? plth plohy
1:

0
1: [-pit, —pi%] (p { y plothy
I 2

o

I p3
0,1
2: [-pi”Y]

31 : Asym, 4 symbols, 10 literals, pures : pa, p4, 3, p1, Symm syms : (pg, p3)

i) 0: o8l 0yl
1 ({0 545y

T W N~ O

32 : Asym, 4 symbols, 18 literals, pures : ps, pa, symm syms : (ps, p2)(p1,P4)
Conj Res : 5x1:2, 4x0:3, 4x2:5, 3x1:0

0

0: [pl p( {1 0:(-p 7p§}7 —pith
D3 I, it 0}
L. {23} {0,1} (-p{* - )
[ y 'P3 } {2} {1} {o}
9. [ {0,1,23}] 2: <ﬁ 7 p%}, {>}
0
3: (—pl? )

33 : Asym, 4 symbols, 18 literals, pures : p4, p1, Symm syms : (ps,p2)
Disj Res : 2x1:3, 0x3:1

1,2 0
0: [-pth?, —pioh

[p{l} pOB] 0L (Ll Sl 2y
y ! 2 y !

2 [opl? 02 1, < {024} {1} {3}>

3 - [ {02} {1}} 9. < {024} {34} {172}>
4 - [ {12} {0,2}]

34 : Asym, 4 symbols, 19 literals, pures : ps,p1, symm syms : (ps,ps)
Conj Res : 3x2:4, 1x4:2

(1 L2 pfor
2 ]
[=py ™, Py {3 5} {1 4} {0 2}
{1.2) (o), )
{123} p{ } {45}>

. 1 4,
(o2 510 )

T = W N~ O

35 : Asym, 4 symbols, 22 literals, pures : p;, symm syms : (ps, p2)
Conj Res : 5x2:3, 4x2:1

0: [} {12} {0} {13}] 0: (—p! },pél},p{} {2}>
Ll Pl S oy
2. ki o8 10 2l o
3 - [ {0,1,2, 3}] 3 - <_|pi }, {1 2} {0 1}>



36 : Asym, 4 symbols, 23 literals, pures : p;, symm syms : (pa, p4, p3)

0: [, pi”, i)

Ly ) (-pl2B _pfash oy
2: [ﬁpéo’l}apgﬂ] 1 {0 1} ’ {2 3 {4 5}>
3: [—'p?}, ﬁpéo’l} 9 . (i3 5} {1 4} {o 2}

4: [pf7 —pi™ ' <ﬂp1 P2 )
5: w1, —py"]

37 : Asym, 4 symbols, 23 literals, pures : p,, symm syms : (ps, p2)
Conj Res : 4x3:5, 2x5:3, 1x2:0, 0x4:1

{023} {123}

0:[-p ]
1:[_‘ {023} {012}} 0: {345} ?1)24}}» {013}>
2 [0 01 1 pfBa) st ploasy
3¢ [t {013} {123}] 2: (~pl {025} {124} {013}>
4 [t {013} {012}} 3¢ (-l {345} {025} {013}>
5 [-pt {0,1,3} {0 2, 3}]

38 : Asym, 4 symbols, 24 literals, pures : pa, p4, p3, p1, Symm syms : (p2, P4, P3, P1)

0: [-p {1 2}]
1 [} {123} {0}] 0: (—p {340} {025} {1}>

2: [l {0 2 3} {1 231 . <ﬁpi3’4’5} _ {1 2 4} {0 3}
3: [-pl {o 1 3} {1 2}] 9. hpéo 2 5} {1 4} {0 3}>
4 - [_‘ {0,1,3} p{l ,2,3} 3 - <_\pi3,4,5}7 {O 2 5} {1 2, 4}>
5: [-pl {0 1 3} {0 2, 3}}

39 : Asym, 4 symbols, 24 literals, pures : pa, p3,p1, Symm syms : (pz,p1)
Conj Res : 1x0:2, 1x3:4
Disj Res : 0x1:3, 0x2:3
{1 2}’p4{10 3}]
{0}]
{1 2 3} plos}

{ pit}, plo2hy
{ {013} {2}]

tlop

Pl

(- Py

: (—pt 345} {125} {0 4}>

: (—pl {1.2 5} {0 4} 4{13}>

: (=p 3,4,5} {1 5} {o 2}>
Py

-

_I

J

C;Ol\D»—‘O

0,1,3} {1 2}

- -

Cﬂﬂkwl\-?’—‘o

_ {0,173} {1 2, 3}]
40 : Asym, 4 symbols, 24 literals, pures : pa, p1, symm syms : (pa, ps3)(p2, p1)
Conj Res : 2x3:5, 1x0:2, 1x4:5, 0x3:4

Disj Res : 3x2:1, 0x1:3

1} {2 0

Lifpy opa o5 AR E Y I {4 5} {2 4} {0,3}
e oy 0:{pr ;7 ;s

2:[=pg y P3 . {2 3 5} {0, 1} {2,4}
o2y qoy o Li(ep Ty g

3: [ﬁpio 2 ﬁpf{lo 1}} 3 : (p(28 it 5} {0,1}>

dilwy Py P

5: [_'pi ’ }vﬁpg ' }]
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1: Asym, 4 symbols, 24 literals, pures : ps, symm syms : (ps,p2)
Conj Res : 1x3:0

0 [ 7 p§2 3} {1 2}]

1 [_‘ 013} {1 2} 0: <ﬁ {1, 25} { } p{3} pi4}>
i N e S ]
3 [-ph {123} {0} 2: (—pl {345} {0 2} p;{lo 1}>
4 [ﬁ {1 2 3} {0} 3. < {1 2, 5} {34 5} {0,2}>
5: [-p {1 2, 3}]

42 : Asym, 4 symbols, 26 literals, pures : p;, symm syms : (ps, ps)
Conj Res : 4x1:5, 3x2:5

0: {0},p§3}, {1 2}]

1 o3 {o I A Lo e ) G O3
5. [ﬁ {0,1,3} {1 2 g (pl {12 8 _pf3ast _ {02y
3 [t {123} { }] 5. <ﬁ {345} {1 o3 p{o 2
4 - [_| {0 2}} 3. (—p {3 5} {0}>

5 - [ {0,1,3} {1 2, 3}]

43 : Asym, 4 symbols, 26 literals, pures : p;
Conj Res : 3x2:5
Disj Res : 3x2:1

0: [p{o},pél} {2, 3}]

0,1 3 4
Lol aay, 0 (o } ps?! ng L i)
2y 2 1. {0 1} {4}
9 {1,2} {0,3} <_‘ ) P, —|p4 )
e sy {1 4y 103}
01} (2.3} 2: <ﬁ oy )
3 [ps o 37}274 (0.1} 3: (—p {1 4} {0,3}>
4: [jp?) y P4 ]

44 : Asym, 4 symbols, 26 literals, symm syms : (p4, p3)(p2,p1)
Conj Res : 3x1:0, 0x4:1

51 pld pl?t pit
I
: [-p {0 3}]

. { {0,1,2} {0 3}]
[=p
[=p

{345},]9{ }’ p§24}, pi13}>

(=

 (p{Bast 125} (0}

(p {345} p{125} {o}>
1,2,5 2,4 1,3

R

7 ’

_I
W = o

_I

{0 1 2} p{o 3}]
{1 2, 3}}

T W N = O

b !}

45 : Asym, 4 symbols, 28 literals, symm syms : (ps, pa)(p2,p1)

0: [pl®1 2} _plos)
. {0 3}’ ?1 2} {0 5} {1 3} {0,4}

1;[?@03}7 Bz 0 i {05} {1’;}]947 >

2:[p1 1’12)23 ’ ;)3] L: <_‘ 3,4,5 0 12 7 >

3. 123 _pl03) 2<ﬁ{4}{}p{ )y 4

1,2,3 0,3 3,4,5 2 1,3 0,

4 [-pth?8 opl08) 31 (—plPhoh pl2h ptlsh {0y
X {1,2,3} {0,1}

5 [ﬁ 1 ) ]
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S
NeJ

N O O e W N~ O

S TR W NN = O

47 -

[
o

o
 [p

[ {0 3} {2 3} {1 3}]

{0} 7{1 2}’ {2 )

46 : Asym, 4 symbols, 28 literals
Conj Res : 1x4:3

1 pl0 iy

0
1:
2 1} {0 T L R O e e
3:1m {0’11)}? ’1142} S < J£576} {1 23} {0 4}>
I s N >
° [ﬁp1072’ 17
6: [-pi"*, b
Asym, 4 symbols, 28 literals, symm syms : (p4, p3)(p1,D2)
Conj Res : 3x0:1, 3x6:2, 1x2:3, 1x4:0
s S o oM
L:p 0’p12 23} {1,2 3,6 4 0,5
2. [p0 pl {12}] 0 (pi"*, —pf*®F —plt, —p {0
: 1: (=pl {456} {36} {012}
. {0 1} {2 3}
3-[ﬂp2 ] {456} {0,1,2} {1 3}
had ey 20w )
4: [—\thS},—‘p?o}] 3: (! {456} p{o ,2} {1 3}>
5:[_%17 ’37—|p01] o
CHEURSRR

48 : Asym, 4 symbols, 30 literals, symm syms : (pa,p4)
Conj Res : 3x5:6, 2x5:0, 2x3:1, 1x0:2
Disj Res : 3x1:2

{1 2} {2 3} {0 2}]

< {4 5 6} {1 3} p§2,3} {O 3, 4}>
<ﬁ {4 5 6} p{o 2,6} p{z 3} {1 2}>
: (-pd L. {0 3, 4}>

{4 5 6} {1 3} {0,1,5} {1 2}
< y ! 3 9 4 >

{1, 2} {o 1} {1 N
{0 3}7 {0 1} {O 2}]
{0,1,3} {O 2}
{0,1,3} {2 3}]
{o 13} {1 2}]
1

7

O.’)l\Dl—\O

: Asym, 4 symbols, 33 literals, pures : p;, symm syms : (pa, p3, P4)

{1} {0} {2 3}]

{1 3} {0} {2 3}

] {567} {2 3} {0,1} —p {4 6}>
03} {147} _‘p{24’5} {4, 6}>
{567} {245} {0123}
{567} {147} {0, , ,3}>

{0} f 3}]
{1 3} pii2} o)
s
{O 2 3} pil73}}
{22 )

CO[\’)HO

0 : Asym, 4 symbols, 35 literals, symm syms : (ps,p2)
Conj Res : 3x1:0, 3x5:2, 0x2:3, 0x7:1

16




N O U W NN = O

T W N~ O

M |

DO B}

[p{O ,3} {1 2}}

[ {03} {23} {13}]
[ 03} {23} {13}}

P s P3

[-p {1 2} {o 3}]
[-p {1 2} {0} {1 3}]
[-p 1 2} {2 3} {o}]

(15} (02} {3 6} {47}
< ) ! » P4 >
: (-p {234} {567} p{0136}
< {2 3 4} {5 6 7} {O 77}>
P3
5 0 2 0,1.4,7 0,1,3,6
: (p! {1 } { } { },p;{l }>

OJN)F—‘O

%12} P00 13
{12}, p§23}’ piO}]

1: Asym, 4 symbols, 36 literals, symm syms : (p2,p1)(p3, ps)
Conj Res : 7x2:4, 6x2:3, 5x0:1, 5x3:6, 5x4:7, 1x2:0

(23,4} {o 2 {1 4}
S 1TP2
. - {3,4} {0,1} {0 2 3}] 0:(-p {4 o p{l 4 p{o o) p{l 2}>
2R T ) Sl {4 B plist Lt 3} pl09)
{124} {0,2,3) L:(-p; )
: [—|p y P4 . {4 5} {o 4} {2 3} {1 2}
: [P{3’4} 3o 1} {1 ] 2 <ﬁpll3 0,4} {0, 1,2 )
. [ 1]){0’£’2}2 p{z 34} 3: <pi 3}, p{o 4} p{ 2}3 p{o }>
s - 1, )5
Lplon2) 03 0 4 (ptt3h —plot) Spf23h f08h
. [ y P3 Dy ]

52 : Asym, 4 symbols, 36 literals, symm syms : (ps, p4, P2, 1)

0 1,2 2,3
o il}z"}pg {}0} : {2}?]}
P }

{0,3 5} {2 6} {1,8} ﬂp{“})
{6 7 8} {0,1,4 5} p{2,3’,4,5}4>

-

t{p1
P {678} {0145} f0,1,2,3}
t{-p oy )
t{-p

-

WMHO

4

0 1,2 1,3
03 pit2t pito
i, )
[apth28r 0

’ 4
1,2,3 0
: ot -pl™

-

{6 7 8} {2 3,4 5} {0,1,2,3}>

0 N O U W N RO
3 S
DI = ¥
=
N,
-
= w
W
—
w
[ar’
-~
o
e

3 : Asym, 4 symbols, 37 literals, symm syms : (p4, p2,p3)

Conj Res : 5x2:3, 5x1:0, 5x7:4, 3x1:0, 3x4:5, 3x6:2, 0x2:3, 0x4:5, 0x8:1

N O U e W N = O

: [-p!
[=p

DO !

{1} {0 2} {2 3}]

0,2 12 2,3
{ }7 pg } { }}

P2
. [ {1 3} {1 2} {0}] 0: <_‘p{6,7} p§0,1,4} p§3,4,5} _\pi2}>
. [ p{l 3} {0 3} {2 3}} 1: <pi0.,4,5} _|p{2 ,3,7} _|p{1 ,2,6}
T {o 3 {03}] 2 (pl®T p0L4r (126} (0135
. [pi D {0 3} {2 3}] 3. <_‘p{6,7}’ p£2 3 7} {3 4 5} {071,3 5}>

{023} {1 2}]
{023} {1 3}]

54 : Asym, 4 symbols, 37 literals, symm syms : (pa,p3)
Conj Res : 5x1:0, 5x7:3, 4x3:5, 4x1:0, 0x3:5, 0x6:1
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0: pl {3} péo 2} {0,4} pim}]
1 {o 2} p{l 23} . {234} 0: (—p {456} {0 1} p§0’2} {0, 3}>
2 [-p {1 34} pgo A} p{234} 1: (—pl {456} p§235} p{l 34} {0,3}
3 [ {1 3 4} p{l 2,3} {0 1}} 2. ( p{4 5 6} ;0 1} 5{51 3.4} ;{11,276}>
4: [t {0,1,2 4} p§1,2,3} 3. <pi {2 3.5} p{l 3,4} _‘pil,2,6}
5. [_| {o 1,2 4} p§1’3’4}} A <_| ’ p§2 3 5} {0,2}’ ﬁpi1,2,6}>
2,4 2,3,4
6 [opfoha ), plo)
55 : Asym, 4 symbols, 39 literals, symm syms : (p2, p3, p4)
0: p1 Pl 23y
1. [_\pgl 3}, {2 3} {0 3}]
2: [pf"* p§2 o {O ]
3. [p{o} {2 3} {1 2}] 0: (—p {789} p§034} p{568} {1,2,8}
4. [pzln 3},p§0} il 2}] 1: ! 0,2,4,6} p§1 5,7} p{5 6, s}’ {3,4,5,6,9}>
5. [ﬁp{1,3} p{o SV {1 2}] 2: (—p {7 8 9} {0,1,2 3 9} p;{ls 4,5,6,9}
6 [p{l 3} {o 1} {1 2}] 3. < 246} {157} {01239} {1,2,8}>
7 [p {0 2} p{l 3}]
8 : [p {02} P01} 03,
9: [ {o 2} p{2 3 e

6 : Asym, 4 symbols, 44 literals, symm syms : (ps,ps)
Conj Res : 6x0:4, 6x3:4, 6x7:5, 4x5:6, 4x9:3, 3x7:9, 2x3:0, 2x4:0, 2x7:1, 0x1:2, 0x9:3

 [p {o 3}’p§o A} ;0,1}’pio,2}]
0,3 2,3,4 1,3,4
e i }, pé } p{ }]
{o 4} p{234} {1 34}]

{123} {234} {0 2}
{0 3} _ {1 23} {234}] {0,1,4 6} {0,2,11,12} {0,5,9,10} {0378}
{123} {0 1} {133 4} 13 f
{0 3} {123} 4{134}]
{2 3 4} {o 2}

3 Py
{7 8,9,10,11 12} {3,4,5,6,8 9} {0 5,9,10} _ {1,2,5,6,10,12}
-p y P

4
,6} {3 5 6,8,9} {1,2,3 7,11} {1,2,5,6,10,12}
—p3 , P )

W = o

{124} p{l 23} {o 2}
1,2,4 1,2,3 0,1
Lp{{l }} {{0 1} } {{1 31]}

Py {124}’ {04} p%234}]
1:lpy {1 2 4} {o 4} ?1)3’4}]
12 : [p; , P =]

< i

< {78910 11 12} {345689} {1 34711} p{0,3,7,8}
'8.9.10.11 12} {0 2,11 12} {1,2,3,4,7,11} {1,2,5,6,10,12}

< » P4 >

p
{7
p1

@OO\]CTJOT%COI\DHO
ﬁ.ﬁT,—.

—
CD..

57 : Asym, 4 symbols, 60 literals, symm syms : (ps3, p1,p2, pa)
Conj Res : 12x1:2, 12x5:10, 12x9:10, 11x1:2, 11x3:7, 11x8:7, 10x6:5, 10x2:12, 10x11:12, 9x6:5, 9x3:8, 9x7:8, 8x4:3,
8x5:9, 8x10:9, 7x4:3, 7x2:11, 7x12:11, 5x1:6, 5x4:6, 3x1:4, 3x6:4, 2x4:1, 2x6:1

6 models 50 theories

e ip
L:[=py ] 1:<—|p1 )

18



58 : Asym, 3 symbols, 7 literals, pures :

1 0
Ol {0},p§{}1]} S8} 2} o)
1[0{}ﬂ1912]0 01’p22’§ )
2: [y o) 1 )
30wt bt
59 : Asym, 3 symbols, 13 literals, pures : p;, Symm syms :
Conj Res : 2x1:3, 0x3:1
0: o) py . i) 0 i},p{ iy pgp
11[_‘]9{0}1,§§ vp;,{t ] 1: < D1 ﬁ1730 1’ Py >
2: ") 2: (opf”,—ps")

60 : Asym, 4 symbols, 15 literals, pures :

D2, P1, Symm syms :

P2, P3,P1, Symm syms :

(p2,p3)

(p3ap2)

(p37p4)

0: [ {1 2} {0 2}}
1: [l {1 2} {o 2}} 0
2 [p! {0 1} {0 2}} 1-
3: [-pl {0 1} {0 2}} 9.
IR

61 : Asym, 4 symbols, 18 literals, pures :

p{z 3 4}
( p{z 3 4}
p{o 1 4}

(

{1 3} {072}>
Py

{0 1 4}

{1 3} {o,2}>

7p3

P4, DP2,P3,P1, Symm Syms :

(P4, p3)(p2, 1)

1,2
0 [ﬁpél 2}’104{L }0] 2 {2 34} {1 3} {0}
. [ﬁp§0,1}’ p%;}} 0: (7w {2 3 4} {o 1 4} )
2 [ﬂpio’li’ ﬂp%o 2]} b {0 1 4} {1’3’} {2}
Selowy " ops T2 (o oy )
4: [_‘pi ’ }a_‘pé ’ }]
62 : Asym, 4 symbols, 18 literals, pures : pa, ps, p1, symm syms : (p2,p1)
Conj Res : 0x2:4
0: [ {1 2}, {0}]
L:[p i D] 0w zji,p{‘){}o n))
2: [_‘plo’l ,—|p42 ] L:(-p 014 {3} >{2}
3: [ﬂpio’l}ﬁp%l}g} 2:(-p { T } TPy )
4 [pi™, =plth
63 : Asym, 4 symbols, 18 literals, pures : ps, p1, symm syms : (p2,p1)(ps3,P4)
Conj Res : 1x2:4, 0x3:4
Oel {(1) 2 { i} }] {1.2} {3 4} {0}
belw {12 4(12 0 p024 {13} )
2 [ﬁpio’z}’_‘pé | }} L p%oui {1 2>} {3 4}
3: [ﬁpgl’;,pi {}g . 2: (—p} 4y
4: [pit?, p®]
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64 : Asym, 4 symbols, 18 literals, pures : p1,p2, ps, sSymm syms : (p2,p3)
Conj Res : 3x0:4, 1x0:2
Disj Res : 1x0:2

0 2
0 opl02r g1y 0 (pi”, 8 i)
i Rl BN () SN EV A
LP{2 »3} {0 1}] c(mpy s pg )
P 9. (~pl? it 0
2 [l ) 2 OIS C o)
3 : <_'p 7p3 ) p >

65 : Asym, 4 symbols, 18 literals, pures : ps, p1, symm syms : (p2,p1)(pa, p3)

0 {1} {2
3N S
1 [ {12} {02}]

{12} {01} 1:
2: [ ) L
3:

[“ {0 2} {O 1}]

O

( {0y | {1 3} {2 3}>
(—p {1 2} p{ } {2 3}>
(-p {1 2} {1 3} {0}>

66 : Asym, 3 symbols, 18 literals, symm syms : (p1,ps, p2)

0 2 1
0: b {}o’g}g }’{?}{ ! 0}tk i o)
1:[_‘ 212 (J O < 27352 01 3 _‘p4 >
2:[ﬁpi’}ﬁp§, N1 p{ o 13
1,2 0 2,3,4 1,4 0
5. [ﬁpim;ﬁp{*o}z]} 2 (Cpl23H (L lony
4: [_‘p1 g ]
67 : Asym, 4 symbols, 20 literals, pures : po
Conj Res : 1x3:4
3 0 1,2
0: [pi*, i pi) 0: (plP4 P01 0
Pl —pl23 i) (-p i)
1:[py”, —p} ] {24} {34} {01}
PR G L: (=py )
2:[=py s {3 4} {1 2} {o 1}
{123} {0} 2: (=py " mpy T py )
3: [ﬂp%o g 342 3}} PR N G S )
4 - [ -p; , Dy 34, ] /2 y P3

68 : Asym, 4 symbols, 24 literals, pures : ps, symm syms : (p1,p4)
Conj Res : 0x2:1
Disj Res : 3x1:2

2 3 1

0: [pi” i i i b op{l?) (3
1 [opl0t —pf23) 0: (py )
[ ] 1 {1 2} {3 4} {0}
5. {2 3 {o 1} Hpp T ny i)
[=p S L {1 3}
{0 1} {2 3} t{opy )
e {2 A e o {1 )

4: [ » P3 ]

69 : Asym, 4 symbols, 24 literals, symm syms : (ps, p1, P4, P2)

. [p{3}7 p:o{,o 1}, p;{lQ}]

[ {2 3}’ {0 1}]
{2 3} {0 1}]

[ {0 1} {2 3}]

. {0}, i23} piV]

0 <{}23 {23}0’1 POt
1 (p23) plont e
2. (i {34} 0
3. (-, {0} {34}>

= y Do

%wwwo
J
=N 3
=
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0 : Asym, 4 symbols, 24 literals, symm syms :

(p2,p1)

Conj Res : 3x1:2
2 1
o oot
0- {1 3} {2,4} {05} 11<ﬁp1 yP2 ~, 7P3 >
3 ] 9. (pl2h 10y T
1:[p {4 5} p{o 1} p{z 3}] ~<"P12 »P30 »—'P41 )
9. [ {0,1,2’3 4%}] ’ 3: <—'p‘1[2},p§ }7_‘17;{10})
1
4: <_‘le[ }?_‘pé }7p{ }>
2 1} {o
5 (pl2), pl!) o)y
1: Asym, 4 symbols, 25 literals, pures : p;, symm syms : (ps, p2,P4)
Disj Res : 5x2:4, 4x0:5, 3x4:2, 2x1:3, 1x5:0, 0x3:1
2} {0} {1
0: (o5 pi™ pf]
1: [-pt pi% pit) 0o ot 2}
21 [pl plt ptoyy 0P Py )
P2 P3P 1 < {4} {5} {2 3} {0,1}>
3 ol Sl pio W Pi
2l Pl o
5:[piwy ]
72 : Asym, 4 symbols, 26 literals, symm syms : (p4, p3)(p2, p1)
Conj Res : 4x1:0, 4x3:2, 2x5:3, 0x5:1
0 é1{}0’3{4? {ZO 224}} 0: (v %; 2}4’} p;{;}z} {1{(2)]»3}>
b {1234} {012]} 1:<—|p1234,p2 1,2 0>3
2:1w 11 2,3,4 p30’2’4 2 <ﬁpi{2 34} {1 4} { }>
3.[ﬁi 4;; pl020] g e 4} p{4} {}>
1,2,3 0,3,4 2,3, 1 0,3
4 [l plOB] g (p23 _pha )
3 : Asym, 4 symbols, 26 literals, pures : p4,p1, symm syms : (ps, p2)
Disj Res : 3x0:4, 3x2:4, 1x0:2, 1x4:2
0: [p { } {0 1}] 0: (—p {0 4} {1 2} {0 3}>
1 [-p} {0,1,2} {3 4}] 1: (=pl {234} {1 2} {0 3}>
1,2,3,4 0,1,2 2,34 0,4 1,2
2:0p J{Ll 2341 ﬁpio 1}} 2 <ﬁp%234i {og} }t[l} { }>
3:0om 34} {o 4]} 5 <—|p12’3’4 Ps 072194 >1
4: [l oA o )
74 : Asym, 4 symbols, 26 literals, pures : ps, p1
Conj Res : 1x3:2
Disj Res : 4x0:2, 4x1:2, 3x2:4
4} {23 0,1 1,4 2 0,3
0:lp {36]1)%} }7{3 4: }] 0: (v %2 3}47} pg {}1,4} i {}0>3}
b [ﬁp% 34} {o b <—|p12 3,4 1,4} {0 )
21 {1234} {0}1]} 2:<—|pi234i {{} }1 {}>
3:lp {1,2 34} {o 1 2]} 3:4- }(2’3’4} p{o} pil?
L i S B SR G A L Y
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75 : Asym, 4 symbols, 26 literals, pures : p;
Conj Res : 1x3:4
Disj Res : 4x2:3, 3x1:2, 2x0:1

pl plor i3
{} {0} 2

[ {0}) pé{)l}’p;{lz}} 0: < %456} {2, 3} {0 1}>
;[p{l},p§°},p{2}] 1:(p {03}7 pél 6 {24} {5}>
:[ {02}7 p{l}} 2'< }456}7 iO 73}>

{0 —pl ]
)

ST W NN = O

6 : Asym, 4 symbols, 27 literals, symm syms : (ps,p2)
Conj Res : 3x1:0, 3x4:2, 0x2:3, 0x6:1

0:[p {0} {2 3}’ {1, 2}]

1:[p! {1 3} p{ } {1 2}] 0: (-p {0 5 _ {1 3} {2 4}>
9. [p{l 3},p§2 3} {0}] 1: (—plt {3 4 5} {1 2} {0 1}>
3. [ {1 :EO}} 9. <_‘ {345} {0 2} {0 1}>
4- p{123} p{ }} 3 - <_| {345}’p§1 2}, {0 2}>
5 - [ {1 2 3} {O}]

77 : Asym, 4 symbols, 27 literals, pures : p;, symm syms : (ps, p2, p4)

0: [, p8 pi i 00 ()%, pdt it )
1 [ﬁp§0’3’4}7ﬁp§0 1,2} 1 (-pl234) §1 2} plo }>
9. [_‘pil,z,:s,zx}’ _‘p{O,l,Q}] 2: (—pl {2,3, 4},p{ } {1 2}>
3. [_‘pil,273,4}’ ;EO} 3 <_|p41[2 ,3, 4}’ {1 4} p{0}>
4: [apll2dd) plosahy g plesay {1 43 plohy

78 : Asym, 4 symbols, 28 literals, symm syms : (pa,p3)
Disj Res : 4x1:3, 2x3:1

{0,1 4} {2,3,4}

0: [-p 0: (=p{®H i —pi*th
1 p{0,1,4} p{l 23} 1 (—pl00} ol i)y
2: [pi% - {123} P 2 <ﬁp§°’3}ﬁp§”} {‘3 4
3 [ p{2 ,3 4} p{O,l,Q}} 3 . <p{4}’ ﬁpgo 3} {1 2}>
4:[p* p {4} —pi"H 4 (™Y, pio 3}7p§4}7pf}>

9 : Asym, 4 symbols, 28 literals, symm syms : (ps,p4)(p1,p2)
Disj Res : 3x1:2, 0x2:1

{1 2} {2 3} {0}]

I»t
: [_| {1, 2} {2 3} pio}] < {2 3}7 {4, 5} {O 1}>
[_| {0 3} {1 2}] < {0 4} {1 2} {3 5}>
0,3 2,3 1 0,4 1,2 0,1,3,5
[{}71% H—pi™ <{} {}p{ }
{2 3} {4 5} {0,1,3,5}
< 7p2 >

T i W N~ O
OO[\JD—‘O

o @ ECETEl
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80 : Asym, 4 symbols, 28 literals, pures : ps, symm syms : (p1, p2)

81 :

uxoow.—o @%WMT—.‘?

U W N~ O

Conj Res : 5x2:3, 4x3:5, 4x1:0, 0x2:1

{2,3 0
}7 pg }) ;{1}]

0: [

1 [op {z z}, pgz}f P 0 {j Z} {Z Z} p{2,1}>

2:1w {0 1} 2{ }]3 . (p{ 1}2 {04} 3{5 }>

sl {0{1} } {2{31 i }] 2:(mw {1 2} p{o 4} {3 5}>

1ol 3. (pl2) 00 (5

HEEN

Asym, 4 symbols, 28 literals, symm syms : (p2, p1)(p4,p3)

Conj Res : 5x2:3, 4x3:5, 4x1:0, 0x2:1
{1} {2 3} {0}]

I ot
Rt W 1:<p1{45’} {01;} %}}>
[y {07 3}_| {70 1,}—|p4 P2 <ﬁp%4 5},p {1,3,5 ), 0 >2
: [mpy 3:(-py ﬁpg”},pé”}>
: [t {023} {173}]

82 : Asym, 4 symbols, 29 literals
Conj Res : 2x1:0, 0x5:1

: [-pd {023} {0{(1)} 3}374}] 0: < 0 {0 1} {2 z} p{3}>

[_| 1,24} {01 ]34 Lo {12},p§ }0’:1% }34{ }>

[ﬁ{}{}{}]2<ﬁ{}{}p{}>

 [p {234} {o 1}] 3: (—pl CE . {5 1 {0 2}>

[p{0}7p§1}’ {234}} 4: (—p {1 2} {3 4}’ {0 2}>

3 : Asym, 4 symbols, 30 literals, symm syms : (p2,p1)
T (12} (35) _f0.1)
'[P{O} {14} P{2 3’4}] v (p {4, 5} {o 2} {1 3} >
ClPy 4

© pil} e R AL 5} {0>1 2)
(0,23} {1,4) 2:(=p; 7y )

2 ) ] {3 5} {0 4} {0,172}

[pi" >, -l 3o {4 5} {1 3} {041 2} >
Clpg » P3

1,2,4 ,2, 4: < » D, >
et Y ’

84 : Asym, 4 symbols, 30 literals, pures : pys, symm syms : (p2,p1)

UL W N = O

Cp

N —\

N —\

ﬁﬁTﬁﬁ

Conj Res : 3x4:5, 2x4:0, 2x3:1, 1x0:2
Disj Res : 4x3:2, 1x2:4, 0x2:3

)

1,2,3 2,3,4
D ) el

3,4,5 0 2

ﬁﬂ“nﬁhﬁ““}0<§“£m2£¥ “>

{134} {1 } {0}} L:(=py {345} P%023} >

{0,1,2 4} {1,2 3} 2: <ﬁ —P3 >

P1 —P3 {1 2 4} {0 2 3} {0,1,5}

{0 1,2 4} p{1,3,4} 3: <ﬁ A P3 4 >
-p 1,2

{0 1,2 4} {2,3,4}] 4: < {3 5} P{ } {O b 5}>
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85 : Asym, 4 symbols, 31 literals, pures : p;, symm syms : (p4, p2, p3)

{ } {1,2 3} {1 4}
, P
. _|2 {234]?’ p{o} {1 4}% {345}710;0}7 {1} {2 3}>
. y /3 7

2 i345}’ p{o 2 5} io 1}

i <ﬁpi3’4’5}7 {1,2,4} {0 2, 5}>
(
(

_I

éz 34} _ {1 } {0,3}}
{0,1,2 4} {0 3}

{0 1,2 4} p{2,3,4}

{o 1,2 4} {1,2,3}]

_I

{1,2,4} {0 2 5} {2 3}
2 -p )
_ 1345 {1 2 4} {0 1}>

kal\')HO

J

T W N = O

N —\

86 : Asym, 4 symbols, 31 literals, pures : p;, symm syms : (ps, p2)
Disj Res : 4x3:2, 1x3:2

0} {13 2,3
0: ! }O,pg }37 - 2};
1
1: [_‘pé }, é{, }, { ’ {034} {16} {25}
o . {2 _ 0} ey 0: 0] )

: [PQ y P37, P4 ] 1- {5, 6} {2 3, 4} {0 ,3}
10y (12} {13) (=1 "1y )
3:[py Py p3 ] {5 6} {2 3 4} {0 1,2,4}

{0y T2y a3y 2:(7mg a2 )
4:py 7,y ] {5 6} {0,1,3} {0,1,2,4}
5 [op{h23) (0 3:(p )

. [ﬁph ) 3}7 p?o}

6:[-p; ",y ]

87 : Asym, 4 symbols, 31 literals, pures : ps, symm syms : (ps, p2)
Conj Res : 4x1:0, 4x5:2, 3x1:0, 3x2:4, 0x2:4, 0x6:1

1,2 3,4

0: [Pi }7175{:, }, { }] {1 2,5} _ {2 3} {2,4}

. {0,2 3} {1 2} {3 4} 0: <p )
1:[=py ] (3.4 5} e 1} 3 o)y

02 3} {o 4} {0 1y, L: <ﬁ Py )
2: [psy ) ] {1 5} (0,1}

] {1,2,3, 4} {o 4} 2: <_‘ P37 )
3:[=m {3 4 5} {1 2,5} {0,1}

. {1,2,3 4} {o 1} 3: <ﬁ P2 y Py )
4 [_‘ 1 » {345} {2 3} {0 1}
5. [ {1,2,3,4} {0 2, 3}] 4: <ﬁ >

- 1 7

88 : Asym, 4 symbols, 31 literals, pures : ps, symm syms : (p4,ps)
Conj Res : 0x5:1
Disj Res : 3x1:2, 2x4:3

[p" ™, pi% 4l

. iO}vpgl,Q} p{3,4}]

: [ﬁpgo i+, {o 1 {2 3}]
: [api S 4}’ pgo 1}]
[y 2 pl”]

: [ﬁpi172’374} {0 4}]

< ’ péZ 5} {2 3} {0,4}>
< {01} {23}>
3,4,5 0,1 2
<ﬁ{ } { } {}>
t(p
t(-p

_I

-

{345} {01} {2}>
{345} {25} {o1}>

W = o

-

T = W N~ O

9 : Asym, 4 symbols, 31 literals, symm syms : (ps,p2)
Conj Res : 1x4:0
Disj Res : 3x1:2, 2x4:3

s s el
 pl pll2, {0}]
8 pl {02y’ {12}]
. {02} {s} i
s {3} ’{02} i |
[ 012 p4 ]
:[ﬁ{ } p{ }]
[-p i

: (=p {5 6} {234} {o 1}>
: (=pl {5 6} {o 1 2} {3 4}>

: (=p {5 6} {2 3 4} {o 2}>
< 1 2 4} {o 5} {3 6}>

OO[\.’)HO

S TR W NN = O

M |
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91 : Asym, 4 symbols, 32 literals, symm syms :

90 : Asym, 4 symbols, 31 literals, symm syms :
4x1:2, 4x6:3, 2x0:1, 2x3:4, 1x5:0

Conj Res :

Disj Res :

{1, 2} } {3»4}]
{0} {1 2} {3 4}]
{1 2 4} {0 3}]

[P
s py
: [l
s [-py
: [-p {234}
{0}’ {12}

{0 1}]

T W N~ O

{1,2,4} {0} {34}]

{2 3, 4}]

»&wwuo

:(m
(o
(op
(op
(o

1x0:2

{1 5}

-

-

-

{2 3}
{2 3}

{2 3}

7p3 a4

(p2,p3)

{2} {0 3}
{0,1,5}

{4}>
{4}>
{45}>
{0 }>
{O 1, 3}>

Dy

{o 1 5}

{4 5}
{4 o}

(p3,p1)(pa, p2)

Conj Res : 1x4:5, 1x3:0, 0x2:3, 0x5:1
Disj Res : 4x1:2, 2x3:4
0: [ 719;1}7 10 2} {O 3}] 0 {345} {0, 1} {o 2}
1: [opl238 {02} Y1ay 0 1Py )
o T s e T s
. {2 3 4} {1 4} {0,3} TP yP2 5 P3 )
2: [y P3 Iy 345y _ (12, 5} {0 0,
. {0,1,2 3} {1 4} 2:(py P2 >
3 [ﬁ ] 3. {3,4,5} {1,2 5} {o 2}
4: [ {012 ) {1 h H(mp T )
4 - (pl0r {125} {2 4} {173}
5 [_| ,3} {2 3, 4}] “A\P1 s )y )
92 : Asym, 4 symbols, 33 literals, symm syms : (ps,ps)
0: [pgl 3} {O 3} {2 3}]
1:] pil 3}, P{O 3} {2 3}] 0- {2 3 4} {0 1,3} {3,5,6}
2 : [pl3 {02}] {(=p )
TPy 1: (—p! {1 2 o} {0 6} p{4 ,5,6} p{3,5,6}>
3. [ﬁp{o 2} {0 3} {0 1}] 3 ) Py
2 9. <_| {2 3 4} {4 5 6} p{o,1,4}
4 p{o 2} {1 2} {2 3}]
2 3: (—p {0 6} {0 1,3} ﬁp{0,1,4}>
5. [_\pil 3} {1 2} {0 1}] » P4
6 [pél 3} {1 2} {0 1}]
93 : Asym, 4 symbols, 34 literals, pures : p;, symm syms : (ps, ps)
Conj Res : 6x2:5, 0x2:1
0- {1},p§0}, {2,3,4}
1,2, 3 2,3,4 56} {1,2} {04 3
b [p{l} 0‘g 2}3 4{ }] 0 <_|po§2 }’ {3 4}6 { }1’354{L }>
2 [pi {}f ?%}}’ {{1 2 i} {o} . (pi {75}6’} pg {1, 3}5} io 1 2}4}
5 [ﬁp% 3.4} {o} {23 4}4 bz <ﬁp%374 6}ﬁp3 {1 3 5} {0 2 4>}
! [ﬁpfo 2,4} {15%} ] i <_|p%576} {3 6} {0 12,4}
5[ﬁ1777 4:<_'pl7 >
6: [~ {0,274}) {1 3, 4}]

94 : Asym, 4 symbols, 35 literals, symm syms
2x4:0, 2x5:1, 0x1:2, 0x6:4

Conj Res :

Disj Res :

1x2:3, 1x4:3

25

: (p3,p2)




UL = W N = O

S TR W NN = O

[-p
[-p
:[ﬂ
[-p
[-p

[ {O} :{))234} {13}]
:[{0} R e

N O Ut W N = O

3} {01} {04 0,2
: [P{ ! { } { }ﬁpi }} {1, 3} {o 4} {0 2} {0 5}
{0,1,4} {2 3,4} 0:(-p; )
{1 3} {o 4} {345} {2 4}
. {234} {o 9,00 1z {=py ™ py )
~[ﬁ ] {125} {345} {05}
. {0 1 4} {1 2 3} 2: < Do » D3 )
[p p ] 0 00 25} {345}
[ 2% {1’4}] 3t 13 1.2 5—|p 0,2} {24
{234} (123} {02} 4: <ﬁpi } { w }7P§ h i ' }>
[-p —p3 g
95 : Asym, 4 symbols, 35 literals, symm syms : (p2,p3)
0: [-p {2 3} {o 1}]
1 [pl {23} } e
2: [-p} 23} {1 3} p{ }] 0: (-p {0 3} {1 67} p;{x2’475}
0,1 1,3} {12 {56 0,3 2,34} {1,3,7
31 {p{ } {1{3} : io} }} i {0}1 2} { {4}5 6 7}{ {1}3’%{1 }>
4:lp, { {2 3} {0} S {0,172} {4567} P {2 34>}
s (23 {0}] 3w >
S o oy P g
7 pE )

96 : Asym, 4 symbols, 36 literals, symm syms : (ps,ps)
Conj Res : 7x0:1, 7x5:6, 6x4:5, 6x1:7, 5x2:4, 4x0:2

. [ {2,4} p{071} {3 4}]

{2 4} p{() 1} {2 3}} 0: < {4 5 6} {0 1 2} {3 5}>
{0-1}7 {2 3} {3 4}} 1: ¢ p{456} {0 } {3 5}>
. {2 3 4} {1 4} {0,2}] 9. < i ’ p;zz 4}’ {1 2 6} {3,5}>
. [ {0 1, 3} {2 3, 4}] 3. < {4 5 6} {3 4} E{al 2 6}’pio,2,6}>
. [ﬁ {0 1 3} {1 4} ;[LO,Q}] 4 - < {0 1} {3 4} {3 5}’p;{10,2,6}>

: [t {01 3} {23} {3,4}]

97 : Asym, 4 symbols, 38 literals, symm syms : (p4, p3)
Conj Res : 2x4:6, 1x6:2, 0x6:2

{023} {0 1} {0 4}]
{1 2, 4} {0 2 5}

LT P2 {67} _ {0 1,3} {0 2} p{0’4’5}

go 1} {1 3}]
{0,2,3} p{z 3 4} {1 3}
{1 24} p{234} {0 4}]
{1} p{2 3 4} p{O 4}]

g o T,
 (—p {124} {0,173} ﬁp{zz 4,576,7}>
(op
(p

P2 3
{013} {34567} p{230}

,.J;OJ[\DHO

{34567} {045}>

ap2 5 !

98 : Asym, 4 symbols, 40 literals, symm syms : (p2,p1)
Conj Res : Tx4:5, 7x3:6, 6x1:3, 6x5:7, 5x1:4
Disj Res : 3x4:2

26




0: [p{l 4} {0 3} {1 2}]
1 {o, 3} {2 3 4} {1,2}
1:[p; ] 6T} (012} 34.6)
o fray {oa} {234} 0: {=py
2: [P ] (024} {3 5 (6} _ {04
. {1,4} {2 3 4} {0 4} L:{(p ) =p3 y Py
3:[apy s ] . {5,6 7} {1 ,3,4,7} {0,1,7}
{14} {234} {04} 2-<_‘ 1 s P4 >
4: [p1 y D3 ] . {5,6, 7} {0,172} {172,3,4,7}
(023} " 11, i 3:(-p
5:[py ] 4 (024} {s o {1 2,347} {3.4,6}
6 {0,2 3} {1} {o 4} : <p1 s y Py )
. [jp%o 2 3},p3 {2 3 4} ] {1 2}
T i
99 : Asym, 4 symbols, 40 literals
Conj Res : 4x0:2, 4x1:2, 4x5:3, 2x3:4, 2x7:1, 1x5:7, 0x7:1
Disj Res : 0x2:3
1,34 0,2
v %1341 ;3}4]} {0}
Ll 1,4 2 3 4 op ] 3,7,8
0,4} {56 1,2
2:[pjto}}{lzl{} }{234{}}] 0 <{{01}5} {23}68{ }456{78}>
32 1P {0’]2)]? 12 ]3)?31} {1,2,3} Letony {0’4; f[l 2,3 4}7} i {4 5 6)7}8}
b [ﬁpfl 3,4} p{o} {’113243; ol 2o {1,2,3,4 7} {4 5,6,7 8>}
5:[_1514} {02}j {1]9243’}’ ] i <ﬁ {015} 23368 12347
6:[p20 3234 7712]3 AR E { } { }>
7:[p)” ﬁp{ Vo]
0 1,4} {1,2,3
8: i pfi 4 pft2)
100 : Asym, 4 symbols, 42 literals, symm syms : (p4, p3)
Conj Res : 8x2:3, 8x5:6, 8x4:7, 7x2:3, 7x0:4, 6x3:8, 6x7:8, 6x0:5, 3x4:7, 3x1:2, 2x0:1
Disj Res : 4x2:3, 1x2:3
0 2,3} {1,2
0: 1 {}f} v {2}3,}p§ {}g 2)
B 6 Py oy
2 [ﬂﬁfli ’p?o}:a}’ pf{lo,2}] {0,7.8} {3, 9} {3 4,56} _ {1,2,3,5}
331 {11}7 p32’3 7 p40’3 PO 145p 3.9 30289 647)8’97 )
i [ﬁpll ’ péoy?)}’ pgovz}] Lo {071,2}45{7 } 0{2;;) } {127 o
, , 1, ,2,3,5
o [ﬁpiz}é}_‘pg {0}37} p% 31] 2w io 1,2,4,6, 71 { {3 4 5}6} f{{16 7,8 91
NGRS S N v
o T fi
8:lpy 01,p3’12 71?)
9: [p} { },pg{), },p{ }]
101 : Asym, 4 symbols, 44 literals, symm syms : (ps, p4)

Conj Res : 9x0:8, 9x7:8, 8x6:7, 8x2:0, 7x4:6, 7x2:0, 6x1:4, 6x5:4, 3x1:5, 3x4:5, 2x4:1, 2x5:1, 0x6:7, 0x1:2
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0: [p{() 3}7 pgo 2},}7{0 1}]

1 [plot pl#h ploah

9. ["pil} {o 3}’ P:{),O 2}}

3. [_‘péO 3}, :«E)O 2},p{0 1}] 0: < {0,1,6, 8} 4 32 ,3,4 7} :EO 2,3,5}’pi0,1,3,9}>
4 - [ﬁpil}’ _‘péo,?’}’ {2,3}] 1: < {2 5} {6 7,8 9} {O ,3,9}

5 [_‘pil}’ ﬁp;o,z}’ p{2,3}] 9. <pé1,8,9}’ p{O ,2,3 o} pi4 ,9, 6,7}>

6 [piO 3}7pg;)1,3}7 ﬁp{2 3} 3. <pi(0,1,6,8}7 {2 3,4 7} {6,7,8,9}, j29;{14,5,6,7}>
7 [pl0sh pltsd pt2sh

8- [p~1{073} {2} p{1,3}

9 {2},p§1 3}7 o, 1

102 : Asym, 4 symbols, 44 literals, symm syms : (p1, p2)(p3, p4)
Conj Res : 9x0:1, 9x6:8, 8x0:1, 8x7:6, 7x2:4, 7x5:4, 6x4:7, 3x4:2, 3x5:2, 1x6:8, 1x3:0, 0x2:3

{1 5} p{O 4} p{O 1 2} _‘piO,l,S}]
1,5 0,4 3,4 2,4,5
[0l pf1a) )
{ } p{ ,1,2} p{ }

{2 3 4} {o 1} p{o 2 5} p{0,3,6}

{07 } p{4 5 6} {0 2 5} {0,3,6}
! {234} (4, 5 6} L 2 5} p{1,2,5}>

(=
(
P %0234} {345}4 {0,1,3} :(—py D2
. . ) 173 ) o4
: [ﬁ {0 B 4} P{l - 57} 2 ] < {2 3 4} ;4 15,6} _‘pgl ,3,6} _‘p4{10,3,6}>
p D2 ] (—p {234} {01} {136} {1 5}>
[ ?
[ (

0,1 4,5,6 1,3,6 1,2,5
{0, s e oy

T i W N~ O

{1 235} p{071’2} {2,4,5}

@Cﬂﬂkwl\.’)b—‘c

{1235} {345} {0,1,3}]

103 : Asym, 4 symbols, 46 literals, symm syms : (p4, p3)(p2,p1)

. [_\piO,l,?)} {1 2,4} p{3 4,5}]
. [p{2,4,5} {0,1,2} {1 3, 4}]
%245} {035} {012}]
.[{035} {0 2} {134}]
{2 4,5} péo ,3 5} p;{l1 ,3,4}
{1 2 4} {3 4 5} p{o,z,s}

{O 3} {1 4} {0,2,5}]

{o 6 7} {2 3 4} {1,2,3} {5 6,7}
{067} p§056} 3;){123} {1,3,4}
{056} {1 3} _ {567}

24} {056} p{057} {1,3,4}
124} {234} {057} {567}

N ‘|

(-p )
(-p )
2 {067} {234} p{057} {134}§
(p] )
(1 )

T W NN = O

s [-py

0,1,3 3,4,5 0,2,5
:[ﬁpi b { b {02}

N O U R W NN = O

104 : Asym, 4 symbols, 48 literals, symm syms : (ps, p2,p1,D4)

 [-p {1 4} } {1 3} {1 2}]
: [p! 023} {234} {1 2}]
[

023} {234} {13}]

P {1,2,4,7} {} {3459} {6 7,8,9}>

2
{1 4} {2 ° 4} P:go >4 {o 3,8 9} {0,2,6 7} {0,1,4,5}
0 2, 3} {0 4} {1 2}] )
{234} {024} {1 2}
{234} {1 3} {034}

0,2,3} {1 3} {043 4}]

{1247} {123568} {0267} {6789}>

%OJ[\')D—*O

:(py

{p Py

<{1247} p{123568} {3459} p{0’1’45}
:(py

(-

{0389} 2{123568}3 {3459} {6789}
» P2 » P3 y P4 )

[-p
vt
: [-ps
[-p
[py

S

. [_| {1, 4} {2 3 4} P p{0,3,4}
[ﬁp{1 4}’ {0 2 4} Lo

@OO\]CDO"»-POJ[\D»—‘O
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105 : Asym, 4 symbols, 50 literals, symm syms : (ps, p1,Pp4)
Conj Res : 7x8:6, 6x3:8, 6x9:8, 5x8:3, 5x9:3, 4x3:5, 2x8:6, 2x4:1, 2x5:1, 1x3:5, 1x6:2, 1x7:2

. [_\piO} §2,3,4} _‘p;{1173,4}]
0 2,3,4 1,3,4

’ g }1’2p§ }2 3{1){ 0}]

s CEE e O

3
{0} {123} {234}]

TP, P2 )
. [ %123} {0} {134} 0: (-p {035} {1 10,11} p§489} p;{1267}
: [ﬁpzo 1 Py 13} 1: (pl {678910 11} p{234578} p{0145,9,11}
: ["Pi }7 p§ } P{ }] 9. {6789 10, 11} {2,3,4 578} {o ,2,3,6,10}
 pli2e e 4} pl0] (p1 p )
P 3. {2 3,4,5,7 8} {0,1,2,3,6 10} {071,4,5,9,11}
p {124} {1 2,3} 0 (-p —p3 -p)
[p11 » L2 0 ] 4: (pt {6 7,8,9,10, 11} {0,1,2,3,6,10} {0,1,4,5,9,11}>
[p{ ) }7 p{ }7p§ }] )

@OO\]CDO‘I%OOI\D)—'O

[ {1,2 4} {O} il 34}]
10 : [p{l ,2 4} {O} p{2,3,4}]

1,2,4 0 1,34
AR

106 : Asym, 4 symbols, 52 literals, symm syms : (p1,pa, ps, p2)
Conj Res : 11x0:1, 11x4:9, 11x8:9, 10x0:1, 10x2:6, 10x7:6, 9x5:4, 9x1:11, 9x10:11, 8x5:4, 8x2:7, 8x6:7, 7x3:2, 7x4:8,
7x9:8, 6x3:2, 6x1:10, 6x11:10, 4x0:5, 4x3:5, 2x0:3, 2x5:3, 1x3:0, 1x5:0

[ {0 2} {0 4} {O 1} {O 3}}
: ot {1 4} p{234} {0 3}}
: [p! {1 4} {o 4} ?34}}
{0 ne ﬁp{z 3 4} p{l 4}]

. [p 049 10} p{0,2,3} p{0,7,8} p{0,1,5,6}
: [ {0 2} {234} {1 4}]

o 1268} {%67851?6} {0’7%} {3,4,7,10}
<p »0, 1,0,9, ,p[ PR _|p Y& 0, >
: (—pt {04910} _|p{5678910}3_|p{1’235115 9}>

: (=p {5678910} p{123459} {0,1,5,6}

(1

{1268} {023} {123459} {3 7,10}>

tooo\1cn01»4>oow>—o
ﬁ
..J;oal\')HO

Py 7_‘p2

107 : Asym, 4 symbols, 52 literals, symm syms : (p4,p1)(ps3,p2)
Conj Res : 8x1:6, 8x5:6, 8x10:7, 7x4:10, 7x9:10, 6x7:8, 6x9:5, 5x4:9, 5x10:9, 3x9:4, 3x10:4, 2x4:3, 2x5:1, 2x6:1, 1x9:5,

1x3:2
7 models 56 theories
{ } {0}
0:(=py’,py”)
0:[p 10}7 }P§2}, —piH] 1+ (—p {} %}>
1:
RO 2 (ol i)

108 : Asym, 4 symbols, 10 literals, pures : p4, ps, p2, 1, Symm syms : (p4, ps, p2)

0: [-p8”, -p}"]
L[ =p™) 0 (pd® ) —p )
2: [+pf,piN] 1 (o {13} -pi"")
3: [-pi', —pi”]
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109 : Asym, 4 symbols, 12 literals, pures :
1,2 0,1
0: [, —p"]
1 [oplt? plony 00
2 : [ {02y’ plo1h L:
2:
1,2 0,2
3 [l plo2)

110 : Asym, 4 symbols, 15 literals, pures :

1,2
e
_|p1072 ’_414 ]
02y’ 0y

s 4
1,2 0,2
{12} _ (0.2},

J

W N = O
J
V)

111
Conj R

{0} { }]

{1}]

w N = o
—~—
L
=
)

’ 2{01}
-py ]

112 : Asym, 4 symbols, 18 literals, pu
Conj Res :

0:
1: 0:
2 [ {172}ﬁ oy .
3: 2:
4:]

113 : Asym, 4 symbols, 20 literals, pures :

Conj R

1,2 3
b —pit? plh

[l
[t {2,3} _ {0 1}]
[ﬁ fo. 3} {1 2}}

—|

oalo»—lo

114 : Asym, 4 symbols,
Disj Res :

{2y _

1,3
7 —p{ { }]
{01}]

{2,3}
{0 1 3} p{ }]
{2 3}]

-

: [p}"
: [-p}
o
o

ww»—lo

-

115 : Asym, 4 symbols,

Conj R
Disj Res :

l\')b—‘o

: Asym, 4 symbols, 15 literals, pures :

CAD[\D}—‘CD

1
{Z ?}é} p‘i’o{z}é} i)
(—p! —p3

3
)L ,3
< {0 1 3} p§2 }>

fo.3) o

{0,1,3} {2 3}>

Py -pi")
< Py
(=

P3,P1,P2

es : 2x1:3

0: (p{2, —pl3 plot)

3 0,1
1- <{{}1’3}p§{}62}{ }>
2: < »Pa >

res : py4,ps, Symm syms :
2x1:0, 0x3:1

{1 4}
{0 1}>

0,1
,pi h

(p? {0} _
{2 3 4}

< {234}

3
L pleh

P2, Symm syms :

es : 0x4:1

{2 3y {0}

,p {}>

(7
: (—py
Fpy T
(-~ i23}7 p§13}7 io}>

20 literals, pures :
0x2:1

P3, D1

{2 3} {0} {1}>

", 2 {1}7ﬁp4{10}>
. 3}

{072}>
o piz ),

N = O

{(-p
: (—py
s (—ps

{1,3}

0
-} {}>

7p4

w

20 literals, pures :
es : 1x2:3
1x2:3, 0x3:1

P4, D1

30

P2, P4,P1,P3, Symm Syms :

P1,DP3, P4, P2, Symm syms :

(p27p47p1,p3)

(p3,p2)

(p27pl)(p4,p3)

(P47P3)



0 i) p12 i)

1 [pd pl2 ploh g (Bt iz oy
2: [pi" pi% pi*] 1: (pi®? —pitt -l
3l o 2 Y )

4: [-p{*?, -pi)

116 : Asym, 4 symbols, 21 literals, pures : py
Conj Res : 2x1:0, 0x4:1

{0 2} {1 3}]

,_,._,
(=)
[
-
-~
w
s
,_,._,
no
-

~

0:[p 0:(—p D3

1: [ﬁpi°’2}7p§1}7p4{13}] 1: <p§3}ﬁp§°},p§1}, pi)
2: [pi P, opi™] 2 (ol p P

3: [V pi" i) 3 (pl, plP pith

117 : Asym, 4 symbols, 22 literals, symm syms : (p1, p3)(p2,p4)

2,3 1,3
0:[p { } { b { }} {234} { Y0
1 =y {1 3} {0} 0:(-p Ps )
2 P3 ] 1- {2 3 4} {1 3 {0,2}
. {0,1 2} {1, 3} <ﬁ P4 >
2: [py —ps ] {2 3 4} {o 1 4}
1, {01 2} i1} 2: (-py —py )
3: [ﬁp%o X 2} {2 3}] 3 (0t i) D to2y
4: [-p; ]

118 : Asym, 4 symbols, 23 literals, pures : po,p1, symm syms : (p3,p4)

2,3 0 1

0:[-p { },pg{; }, { }} {2,3,4} {0} {1 2}

1 P an sy, 05 pl )
R S P3Py ] . {2,3,4} {1 3} {0}
11012} _ (0.3} e S )

2: [ﬁ ) ] . {2,3,4} {o 1 4}

3:[= .12} {1’3}] 2 <ﬁplo 14} ke 1,3 1,2

4 . [_‘ {0’1,2} {2}3}] 3 . <—\pé sy } { } { ) }>

119 : Asym, 4 symbols, 23 literals, pures : ps,p;, symm syms : (pg, p3)

{0, 3} {2} {1}]

0: [ P2 0,4 1,2 3
{2} {03} piy O (~ps T —pi2 )
1:[py”,— ] {234} {0 1}
9. {123} {o By LeCe " pr )
[y [ e i1} plod
3: [-p! {0}] "y {234} {of} ) {12}
4 [pl {123} {03}] 3:(py )

120 : Asym, 4 symbols, 23 literals, pures : p;, symm syms : (ps,p2)
Disj Res : 1x0:3

0}y {3} {2} {1
0: [pf pf i pi (4 02 o)
{0 2 08 0 0: <P » D3 ,ps)
1: D3 pi ] q984) {0, 1}
{1 2 3} {0,3} L: <_‘p1 y P4
2: [ Py —p3 ] 9 : (p(23H it o)
3: [ {123} p{ ] . <ﬁp}234} {0} {1 2}>
4 - [_| {1 {0 2}] 3: <_'p1 P s ' >
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126 :

121 : Asym, 4 symbols, 25 literals, symm syms : (p2, ps)
0: [pi>*, —pft? —pf] @4 ) ) (o)
{2 3} pl0) s} 0:(=p"" 03" p3 )
L: [ ] 1. {34} {023} {12}
9. {0} {1 2). {1 N ey {0 3 )
5. {071,3} ) 2: (-p} Py >
: —P3 ] 3. {3 4} {0,1,4} {1,2}
4 [ {0,1,3} {2,3}} (-p )
122 : Asym, 4 symbols, 25 literals, pures : p;, symm syms : (p2,p3)
0,3} {1
103} {34} {1,2} 0: (-p { o Pé ), {}>
0: [-py ] {2 sy {1} {0}
{3} {14} {02} Lo {=py ™ py T py )
L:[p™,p ] 9. (23} (1} _ {0}
2: [-p{®! : 4} {3 4] . <ﬁg1} ,«%3}, ﬁpf{lo 2>}
3: [=py {0 b2 4} {O 3}} 3 2,;]9 ,1 ﬁp30,2
4 (~pi?® plt, —plh)
123 : Asym, 4 symbols, 25 literals, pures : ps, symm syms : (ps,p2)
Disj Res : 2x4:1, 1x0:2
0: b 50,29
L [p” pfY, p{2 T 0 (p™, p2 Spltohy
9. [ﬁpi{u} pgo,s}] 1 (! {2, 4} {0 5} {1 3}>
3 F o pf8 ey ol D0
4 [_|pi1,2}7 ﬁpy{)o,g} 3 (ph {2 3} {4 2 {0,1,3,5}>
0,3 2,3
5 02
124 : Asym, 4 symbols, 27 literals, pures : py, symm syms : (pa,p3)
Conj Res : 1x5:0, 1x2:3, 0x3:1, 0x4:5
Disj Res : 0x2:3
0 (28, plt8h 100y
0- [ péd} pgo} iLM}] 1 <ﬁpi2 3} {1 3 { }>
1 [ {0145} {2345} 2:<_‘pi23} p§12} p{ }>
9. [_‘ 1, 73} {23 }] 31 (- ? 3} {0} {1 2}>
3 [pt {0,1,2 3} {0,1,4 5}] 4 <ﬂp§1 3}7 p§1 2}7 pi0}>
1,3 1,2
5: (pi”, —pi* —pft )
125 : Asym, 4 symbols, 28 literals, pures : p,, Symm syms : (p2,ps3,p1)
Disj Res : 5x1:4, 5x2:4, 3x1:2, 3x4:2, 0x2:1, 0x4:1
0: (~p {2 3 {1 2} {o}>
0: [-p {145} {0 3}] 1 (=t {2 3} {1 2} {0}>
1 [_| 24} {2 3} {4 5}] 2 (~ph {1 2} {1 3 pio}>
2: [ {0,1,3 5} p{0,1,2 4} 3¢ (—pl {2 3} {1 3} p{ }>
3 [-p {0135} {23} {4,5}] 4 (~ph {12} {} {13}>
2,3 0} {13
5 (p { b { b pliah
Asym, 4 symbols, 28 literals, pures : po, p1, symm syms : (p2,p1)(ps, pa)

Disj Res :

32

5x0:1, 4x0:1, 3x1:0, 2x1:0



pl23 por
- {23} {0}7 p{ h
- {23} L3 piohy

 [pi3), pl1} o3}tz 2
{(-p
(—p {23} {13} ploh
(=
{p

7p2 7p3

[ {2345} _ {0 1}]

. [ p%O,l 2 3} {4 5}]
[p

{0 ,3} {23 5}]

- 9 p2
{ 3} {2} {0}>

{1 3} {2}>

W N = O
J
DU W N~ O

)
{o}
1 5 !

127 : Asym, 4 symbols, 28 literals, symm syms : (p2, p1)(ps3,p4)
Disj Res : 5x2:4, 3x4:2, 2x0:3, 1x3:0

0: (-p {23} { },ﬁp§1}>
0: {0 1}7 {23} p;{i475}] 1: (—p! {2 3} { } _‘pil}>
1:[p {0 } p{l }] 9. <_‘ {0 3} i }>
9. [ {0,1,3 a} {2 4}] 3. <_‘ {2 3} {0 3} {1}>
3 - [ iO 1,3, 5}’ z{))Q 3}7 14,5}] 4 <_| {2}7 {1} {0 3}

5 (—p! {2 3} {1} {0 3}>

128 : Asym, 4 symbols, 28 literals, pures : p;, symm Syms : (p4,p3)
Conj Res : 0x2:3
Disj Res : 5x1:0, 3x0:1, 1x2:3, 0x4:5

 p} {0,1} {34} {0 2}]
3,4 1,2 0,2
[ { }7p§ }’ { }]
{4} {0 1} {1 2} {3}
0712 3,4} 7p4 ]
[ { sty } p{

1
: [p {071,2} {3,4}]
P1 ) 3

 (—pl34) 02} _t0)y
: (—pt {3 4} {0 2} {1 2}y
: (! s, 4} {1 2} {0 1}y
( {1 3} {0 4} {2}>
p

2 , P33 Y

.3 0,4
s ™)

W = o
W = o

129 : Asym, 4 symbols, 29 literals, symm syms : (ps, p2)

0: [pi!, pi?, —pit¥]
O e Y e
9. [pf},ﬁpy,:s}ﬁpé{lo,:s}] 1. <p£o,1}7 ﬁp£3}7_|p§0,2,5},p4{14}>
3 [_‘piz,:a}’ péo’l}] 9. <—|p{3’4’5} p{0,1,2}
A [—'p?’?’},p?{)o},pil} 3. <_‘ 5} {0 5},—|p4{11’2’5}>
5. [ﬁpiz,?,}7 _‘p:{)’1,3}7 —|p;{1073}]

130 : Asym, 4 symbols, 30 literals, symm syms : (ps, p4)

Conj Res : 2x3:5, 1x5:2, 0x5:2

0: [p! {2,3} p{O 1} { }] 0: (—p {34} {01} {24}>
1: {2 3}’ {0, 1} {4}] 1: ¢ p{S "y {0 1} {2 4}>
9. {2 3 4} {1 2} {0,3}] 9. < {2 3} {2 4}>
3. [ {0,1,4} {2 3, 4}] 3. < {2 3} {2 4}>
4 iOM}’ p§12}7 pios}] e {34}7 p§23}7 { }7 il}>

131 : Asym, 4 symbols, 30 literals, symm syms : (ps,ps)(p2,p1)
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UL = W N = O

q;wMHO

ST W NN = O

S TR W N = O

: [-p]

H>C,0[\9>—‘O

[p{l} 25} {0}]

PO B}

[=p
:[ {03} {23} {1,3}]
pi’

@

o

{5} {1 8} {024} 0:(-p -pi>
[p {2 3 5} {1 3} ]{0 2,4} 1: <—|pi3 4},p§0’1} p{Q}
{2345} {045} {1} 2: <ﬁpi3 4}, p{l {0 1}
{0,1,2 3} {o 45} Y (—p{3 —pit? 4} {0 1}
[ﬁ %0 1,2 3} p?2,3,4,5}} 4 ﬁpél 2,4} {2 3} {0 1}>

ot

RGP {23}
R N

132 : Asym, 4 symbols, 31 literals, pures : po
Conj Res : 0x4:1
Disj Res : 5x0:4, 5x2:4, 3x0:2, 3x4:2, 2x1:3

{3 4} {0 1} p{ }>

:[pf™, pi Mt —pPt {34} {2} o)
3

D
{4 5? (, 1} {2,3,4}
[ 030, pg ]

{12} {345} {0}
youd
[ {o 23} {45}]

: [-p {0,1,2 3} {345}}

4
{3 9 2l o
{1 3} {2 4} {0 1}>

. 4
5 (p {0}7 p§13}7 {2 }>

133 : Asym, 4 symbols, 31 literals
Conj Res : 0x3:1
Disj Res : 5x3:4, 2x4:3, 1x3:2, 0x2:1

=W N = O

. [pio} {1} {2.3}]

7p2a

B S
y P,
3 ] {05} _pf8ad 16 iz

Zﬁ {136} {02} {456}

{136} {012%15}
(o )
(-

{3 4} {O ,2,4,5} {4,5,6}>
» Py

{1 2} {0 3}]

-

ww»—uo

{2 3} p{l 3}]
? 2} {0} {1,3}]

134 : Asym, 4 symbols, 32 literals
Conj Res : 5x2:0, 5x3:4, 2x3:1, 0x1:2, 0x4:5

.10} {3} {12}
tp i ps ]

’

{3y {0} {12}]

“psp ,
g 1y P12 0: (pi*%, —pit, pit®, —pi*h)
oy ips ] 1 {4} {2,3 5} {0 1 6}
By, 2} pl0) s(opy s s Dy )
2 7 P3 ] 9. {4,5,6} {2,3 5} {0,1,6}
(23} {0,1} sy T s )
[Py 3 {4,5,6} {071,2 3}
pl23 3} {1 2 o (=p1 7P )
1

o @) {12}]

—P1 P3P,

135 : Asym, 4 symbols, 32 literals, symm syms : (p4, ps)

o

ﬁp;o,zx} _ {234} pi124}
- i123} {0} {124}]

Conj Res : 3x4:5, 2x5:3, 1x4:6, 1x2:0, 0x3:2, 0x6:1
Disj Res : 3x1:2
1,2,3 0,4
{123 pftah
{1 3} {2,3,4} {O}]

B pdalt o
{ } p{vv}’_‘pi}]

< {O 3} {4 5} {1 2}>

<_| {1 5} }>

: (pl {024} {123} {345}>
{024} {1 5 {123}

(o p3 )

i

0,3 1,2 3,4,5
ﬁpg }7 { },i b

-

qxoom»—xo

{1,3} {0} {1 4}]

2 Ps3
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136 : Asym, 4 symbols, 32 literals, pures : p;, symm syms : (p4,p3)
Conj Res : 5x0:4, 1x0:2
Disj Res : 3x4:2, 1x4:2

3,4 0,2 1,2

0: [-pi*H, —pl®? —pfh2h (28) (45} (0.19)

. {3 4} {0 2} {1 2} 0: < —P3 >
L:[p; ] i, 3} {4 5} _ {0,1,2}

, {0 1} {3 9 {1 2} 1: (p )
2: ] {4, 5} {0,1,3} {0,1,2}

. {o 1} {s 4} {o 2) 2: (=py Spy )
3: D ] {o 4} 3 {5}

. {s i3 {071,2} 3:(-py )
4: {0 X 2} {3} {4} 4: (pt {0 4} {1 2 3} { }>
D [ ’p3 » D, ]

137 : Asym, 4 symbols, 32 literals, symm syms : (p4, p3)
Conj Res : 3x0:1, 2x0:1, 1x4:0

3,4 0,3 1,2
0:[-p { } { } { }] {2, 3} {4 5} {0,1,5}

_ {3 9 {0 o {1 2} 0:(p; —P3 )
1:py ] {2, 3} {4 5} {0.1,2}
9 {0 1} {3 4} {1 2} 1: < Py >

Py I g L 5} {3} (012}
{01} {3,4} {2} (—p5 )
3:[p1 " py 03] {0 4} {1 5 3} {0,1,5}
(3,4} —_ {0,1,2} 3:(py » P3 )
! [_‘P10 1 2,—|p2 0,3} {4 4: (=p; o 4} 23 pih
5. [apl0 7 03 L) pi

138 : Asym, 4 symbols, 32 literals
Conj Res : 3x1:2, 2x0:1, 1x4:0
Disj Res : 2x0:1

3,4} {0,1 0,2
0: [pl® i1} pl03t 024}y 0: (=pi™h pi™h —pi® )
) P4 1: (= {3,4} {o} {2 3} {1}>
1- {23 5} {03} {}] TP 5 Pg 1 P4
: 2: (~ {34} _ {1,274} _ {02}
9. {2 3,4 5} {1 40} {0,2,4}] P1 y P2 ) P4
s -3 , TPy 3 (- {34y _ {124} {01}
3. [j {0123} p{145} : 1 y P2 >
4 p{1,2,4} _|pp,3} {0,2}
4 [-py fos ’3} pi2 5] 0y (e 2
5 : <p1 7_‘p2 o ) ’ >
139 : Asym, 4 symbols, 33 literals
Disj Res : 5x2:4, 3x4:2, 0x4:2
1,2 0,3
3,4} {056} 0:(w 2 2}4} % } } {1{2} }>
0 [ 0376{ 015’72]4 beioey 2,3,4 {1} >
Lol {123}456{”}(;?&}] 240 {234} {}14 >0
2:1om L 73’475’6} p{0’5,6}] 3w {234} { }lp‘i’ }>
3[_| }p{”}] 4<_|{ }{} {}>
4: [-pt {123456} {0,3,6}] 5: (—pl {234} {1 2} {0 3}>
6: (—p! {234} {1 4} {o 3}>

140 : Asym, 4 symbols, 33 literals, pures : p;, symm syms : (ps3,p2)
Disj Res : 4x1:2, 4x6:3, 3x0:6, 3x5:6, 2x3:4, 2x5:1, 1x0:5, 1x6:5
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0: [_|p{ }o {2 3} {1 2}]
1: [pd® 3} {0 2} {1 2 0 (pl034} Hlss} 16} (26)
2: [ps {23} p{13} {03}} Cr 56} ’{%2345} {0135}>
1:(py7, - - ’
3: ["Pi b {1 A {1 2}] 0124} {1 6} %0135}
2: (—py® e
4: [-pi”, = {2 3} {1 2 3. {0,1,2 4} {2 34 5? pi26)
5. [p{o 1} {1 3} {1 2}} (=p )
6 : {0 1}7p§0 2}7 {0 3}]
141 : Asym, 4 symbols, 34 literals, pures : p1, symm syms : (ps, p4,P3)
Conj Res : 5x0:3, 5x4:3, 2x0:4, 2x3:4, 1x3:0, 1x4:0
0 :< 7 {1 4} P§172}aﬁpi173}>
0- [ Y o {1 2} {3,4},pi5,6}] 1: (—pl {2, 34} L0 },_‘p;{11,3}>
1 [l {0, 6} p{o 12,5} {0,1,3}] 2: (! {2 3,4} { } ﬁp§1’2}>
2 [ {123456} {025} 3: (—p {234},p§0}, pi13}>
3 [ {1,2,3 5 6} {0 3}] 4: (—pl {234) _ {1 4} p{ }>
4: [t {123406} {046}] 5 (~p! {234} p{12} p{ }>
6: (—p {234} {14} 4{10}>
142 : Asym, 4 symbols, 35 literals, symm syms : (ps, pa, p2)
Disj Res : 6x3:4, 5x1:2, 4x5:6, 3x2:1, 2x6:5, 1x4:3
0: [ p L34} {0 2} {0 5}] 0: (—p {0 2 3} { ,p§0’4},p4{10’5}>
1 [pé . {3 4 5} p{l 2, 4}] 1: (=p! {o 2 3} p{3,4,5}7 pi172,4}>
2 [ {0,1,3 4} (3,45} ﬁp£1’2’4}] 2 (~ph {3 4 5} {0 1 {24
3 [t {0134} {1235} 3: (—pl {023} {345} p{125}
4- [_| 2,3 5} {0 2t {1 }] 4- <_| {1 } {1 }>
5 [-p {1235} {340} {Oo}] 5: (- {340} {125} {Oo}>
143 : Asym, 4 symbols, 36 literals, pures : p;, symm syms : (p4,p3)
Conj Res : 1x3:2
Disj Res : 5x1:3, 5x4:3, 2x3:1, 2x4:1
0: [pl {0} {1 2} {345}] 0 :< 3 p§2 3} { 5} ﬂpiz’4}>
1 {12}7 {0} {345}] 1 (—pt (3:4.5} {01} p{24}>
9. {0 3 4} {2 S} {0,1}] 9. <_| {o 1} {2 4}>
3. [ {1235} {034} 3: (—pl {345} {2 3} {0,1,5}>
4: [t {1235} §245}7 p2{101}] 4 (~p {23} {24} {015}
5 [ {1 35}’ go}’pi345}} 5 (— i3 5} {2 4} {o,1,5}>
144 : Asym, 4 symbols, 36 literals
Conj Res : 1x3:5, 0x5:1
Disj Res : 5x1:2, 2x3:5, 2x4:5
0:[p {2},p§0 1} {3,4,5}] 0: p{3 4,5} {o 1} {2 4}>
1 [plot _|p{125} _p{349) 1 pi345},p301}7 { 251
9. {2 3 4} {1 {0 2}] 9. <pi g {2 3 } {274}>
3. {0,1,3 5} 52 3 4} 3. <_|p~1{3 4, 5}, {2 3} ;{10,1,5}>
4: [ploL 5} p{ b plo2h 4 <ﬁp§2,3}7p§4} pl{lo 1,5}
5 [-p! {0 3 5} {1 5} {3,4,5}] 5. <_|pi3,4,5}’ {1 2 5} {o,1,5}>
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{1}

{1234}

[t

_I

{1234}

PO B}

[p
[=p
o
[p
[p

{1234}

_I

{0235}

MO

UL W N = O

{0235}

146 : Asym, 4 symbols, 38 literals,

1,5 0,3 1,2,4
0: " pi —pit 3 0: (p{l) plos) a4y
1- [ﬁ {0,2,3} {1 4 5}] : y P2
STy ) D2 1 {036} {14} {025}
9. {0,2,3} {2 3,4 5} {1 A4} : <P1 )
o P I pit {2 34,5 6} 1025
3] {1.5) {23 } {0}] “\TPr T, TP3
P ) P3 3. {1,2} {056} {23456}
4 - {1,4,5 } {2,3, 4 o} {0} : <ﬁp1 P
: [—\p y P3 ] 4- {1,4} {2 3 4 5 6} {0,2,5}
5 - {03} _ {2 3,4,5} _ {1 2,4} : <ﬁp2 ) y Py )
: [P ] 5 - < {0,3,6} {1 4} {2,3,4,5,6}>
6:[p {15}7]);03}, {23 }] APy )
147 : Asym, 4 symbols, 38 literals, pures : ps3
Conj Res : 6x4:3, 6x2:5, 5x1:2, 3x0:6, 3x5:6, 3x1:4, 0x2:5
Disj Res : 5x2:4, 3x4:2, 1x2:4, 0x2:3
5 0,5 0,4
v [pi o}szpél 4{}3 4{50}2}{1 223}} 0:(p {0{2}4 5} {1{31 ; 2}5} { }>
1:[_'p§ ' }7_‘p3 ' } 1 <_' 7p yPa >
9. [Pio 5} {3 5} {1 5}] 9. <ﬁ ;0 5} {1 5}>
3 [l {1, 2.3 4} p{o 5}] 3: (—p! {3 4 5} p{l 2 4} {0,4}>
4 [-pl {1234} {345} {0,3}] 4 (=p {345} {0} {124}
5 [-p! {1 3 4} {o 2} {1 5}] 5. < o 2}, pél 3} {1’2’4},174{;1’2’5})
148 : Asym, 4 symbols, 38 literals, symm syms : (p4, p3)
Conj Res : 2x3:1
Disj Res : 2x4:1, 1x3:4
0: {4 5} {0 ' 3} piz} . {4 5} 0,1,6}  {2,3,4}
1 T, 3} {4 2 {0,173} 0: (-p ¥
s py D3 ] ) {5 6} {0,1,6} {23.4)
. {2 8y {4 5 (o5} L {=p
2.[{23} 2 %15} ] 2_<{123} {45} {06}>
3:[py 7 ps ] 3. {45} {0 }>
4 s [oplo2t i O : (p}
tp yP3 5Py ] . {56} {012} {34}
5. {1 45} 1023} 4:(py )
: 5 (~pl {56} {012} p{234}>
1,4 1, 2 :
6 [ { 5} {0 3}’_%{1 }]
149 : Asym, 4 symbols, 38 literals, symm syms : (p4,ps)(p2,p1)
Conj Res : 3x5:4, 3x1:2, 2x0:1, 2x4:3, 1x6:0, 0x5:6
Disj Res : 5x0:1, 4x1:5, 3x1:0, 0x2:3

145 : Asym,

4 symbols, 36 literals

Conj Res : 1x3:5, 0x5:1
Disj Res : 4x5:3, 1x3:5, 0x5:1

34,5} {2,4,5 . 34,5} {14 2,5
B O NG e O i
P8 {345}f1 ,{0,1} beioey {123} 2{345} {014} )

p{0,2,3 5} REN o %1,2,3} {3,4,5} {0 2,5}
{021} {2]4 5} 5 <_‘p}LLz,:a} {0,2 5} {03,'1,4} )

4: (—pj —p3
{3 4 5} {0 1}] 5. <ﬁp§3,4,5}7 {o 2 5} {0,1,4}>

symm syms :
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(p3,pa)(p1,p2)




[p{z 5} {1 3} {345} {0 5}]
{2, 5} {1 3} {0 2} _ {1 2,4}
0, 2’?2 3, 4 5 1,2,4 ]

. { } p{ },ﬁpi }]

[p1

[ 3

: [-p {0134} —|p{025}
[-p

[-p

(~p {345} {2 3} p{l A} {0 4}>
< p{345} {0 1} {125}
2.3 4 )2,

) < { {3 4’ 5} { {0}1} {1 {}0,2 g)};{ll 5}>
: <ﬁ -py )
< O

(p!

13,4} (0.2} {0,5}

N

{0 5} {1,2,5}>
1 2, 3 0 2,5 0,4
}’ { } { }7pi }>

T W N = O
_I
DU W N~ O

Pp3
0,1,3,4 345 1,2,4
{ } - 5 pir2ah

N B

150 : Asym, 4 symbols, 40 literals, symm syms : (ps, p4)

0: [pi2%, {04} _plo]
{2,3} {1 2 4} {o 4}
1:|-p -5 i 1.4, 2,
.[ %124} {13} {01} P plom plorast _ o2z
2: [-p; ] L post _pll2aa) f2n _(023)
. {2, 3} {1 {0 1}, 1l: <p1 ﬁpz 3 5 Py )
3: [ I o, o1 3 {1 347 {456.7)
. {1,2 4} {0 4} {2 3,4} 2: <_‘p1 y P4 )
4:[=py ™ g I ., fo1s) {2 7 {45.6,7)
 pl}, —pl0t) {234} 3:(opy sy
5: [p1 ) ! § ) b ] 4 - (ﬁp{1’2’3’4} {0 1,4 5} {4,5,6,7}>
6: Y p{1}3 ! 23}4] 5
7:[p§},p;{), N
151 : Asym, 4 symbols, 40 literals
Conj Res : 7x5:6, 6x4:5, 5x1:4, 4x0:1, 4x3:1, 2x0:3, 2x1:3
Disj Res : 3x4:2
(13 23} (0
1: o} | f2.3 s 1;
2:1p2 { {}d} p:{; {2}3} v {1}3]} (889} (12} (67} (045)
5 [ﬁphz’} {23} p{o} J oy 0157} {456?%89}])4 {;J3><39}
4:[?223} {12} {o} ] Lelel {456785}2 01234547” )
5: 1P {1 2} %o} {1 ;} 2:{p {o . {o 1])2?5374787} B ?2 3,6,9}
e ’p{lz} {0}] B B o
7:[’01{} Ll {QS}
o [ﬁp} 0 _ {1 2) {1 it
9: [-p1 7, ]

152 : Asym, 4 symbols, 42 literals, symm syms : (p4, p1)(ps3, p2)
Conj Res : 7x0:5, 7x4:5, 7x9:6, 6x3:9, 6x8:9, 5x6:7, 5x8:4, 4x3:8, 4x9:8, 2x8:3, 2x9:3, 1x3:2, 1x4:0, 1x5:0, 0x8:4, 0x2:1

0: [_‘piO}’ p{2 ,3, 4} ;{11 )3, 4}]

1: [api234) plo} p2{1134}]

2:[17{1 3} 3234} ] O< {078} §134} {256}>
3:[41[123}’p§} {134}] 1:<p{2346} {5678} p{0138}

4 : [pi172,3}7 ﬁp{2 ,3,4} {O}] 9. < {2,3,4, 6}7 p30,1,2,4,5,7} -p {5 6,7,8}
5:[_‘]3;234}7 :gl 4} i ] 3:<i2346}’ p{012 57} {0 ,3,8}
6 [pilil,2,3}’ §1 ,2,4} p{ }] 4 - < ;0,1,2 ,4,5 7} {5 6,7 8} {0,1,3,8}>
7: [apl%, —pi 3 _pl2dy

8 : [-pl®, —plt 24} {1,3,4}]
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153 : Asym, 4 symbols, 42 literals, pures : p2, symm syms : (p1, P4, D3)
Conj Res : 6x7:5, 5x0:7, 5x8:7, 4x0:1, 4x5:2, 4x6:2, 3x0:1, 2x7:5, 2x1:4, 2x3:4, 1x7:0, 1x8:0

0: [pl®, —pilad pl2ad))
. o2

1 ) {1 4} {0} {2 341

9. [_| {1 4} {123} {0}] 0: < {034} §156} {27S}>

3. [j {1 2 3} p4{12 ,3, 4}] 1 <p{5 ,6,7 8} p{0,1,2 A4} p§2,3,4,7}

4 - [_‘pio} {1 4} {1 2,3}] 2. <p{5 ,6,7, 8} {2 3,4 7} {O 1,3,5}

5 - [ gO} ;{12 3,4}] 3 <p{6 ,8} p{2 3 7} {0 3 5}>

6 [ {1 2 4} p{ } {O}] 4 <p{o ,6, 7 8} p{0,1,2 4} {0,1,3,5}>

7. [p{124} {123} {0}]

8

AN

154 : Asym, 4 symbols, 42 literals, symm syms : (p4, p3)
Conj Res : 8x5:6, 8x2:7, 7x4:2, 6x7:8, 6x1:5, 5x0:1, 2x0:4, 2x3:4, 1x3:0, 1x4:0
Disj Res : 3x1:2, 3x4:2

4,5 3,4
0:[p; ! } { } }] . {3 4 5} {3,5 6} {0,1,2}
. {3 5} {3 4} {0,1,2} 0:(-p P2
1:[p; »P3 ] . {3,4,5} {3,4 6} {0,1,2}
_ {4 5} {3 51 {0 1,2} L: (=p; s Dy
2: D Py ] ) {3,5,6} {3 4 6} {0 1,2}
. {0 } {o 2 4} {1,2,5} 2:(—py y P3 )
3: Py | w34 5 {1 2. {0 1} {4,5,6)
4- {071,3} {1 2 5} {374,5} 3: <ﬁp1 P4 )
: P3 Py ] . {0,2} {3 5 6} {0 1} {4,5,6}
. {o 1 3} {0,2 4} {3,4,5} 4: <p1 Py >
5: [ﬁ —p o o, } {1 % {3 4 6} IR
{0 4} {1 2 5} {3,4,5} 5: <P1 >
6: [-ps Py ]
155 : Asym, 4 symbols, 42 literals, symm syms : (p1, ps, p2)
0,2 3 0,1 0,4
RS VI i
L:[=py ™ —ps ™, —ps ] (01,45} (0,67} {0 3}
{14} {2,3 4} {0 4} 0: (=py ) D3 )
2:[p1 7, p ] . {277} {1 3,5 6} {0 6,7} _ {4,5,6,7}
. {1,4} {2,3 4} {0 4} 1:(p; —P3 )
3: [_‘pg y P3 {0, 1 4,5} {1, 2 3 4} {4 5 6,7}
{02} {234} {123} 2: (-py , TP , P4 )
4: ["P1 y P3 ] ., {0} {1 ,3,4} {4,5,6,7}
5'[—|p{02} {14} 3}] 3.<p227, b3 1356_|p4 1,2,3,4 0,2,3
. %14} {01} {123} 4:<p‘1{’}, { } {7,,}7pi,,}>
' [ﬁ{p24} {o S {1 2,3} ]
7 [Pl ]

156 : Asym, 4 symbols, 42 literals, symm syms : (ps, p4)
Conj Res : 7x5:6, 6x1:5, 6x4:5, 3x4:1, 3x5:1, 2x1:3

0 {05}, {01} {234}]
1: {1 }7 p{O ) {0 3}] 0: < {0 (6 3 {1 5} {173}>
2:% {124} {340} {Oo}] 1: (! {123} {07} {4067}>

3: [-p {124} p§345} {03}} 2: (- {123} {067} p{4567}

4: [pt 05} } {1 }] 3: (-l {23 {067} {13}>

5: [-p {345} {05} pi1275}] 4: (-p {123} 52345} {067}>

6 io 5}7 gz 3, 4},pil’2’5} 5. < 0 4 6} {2 3,4 5} {1 2 5} {4,5,6,7}>
7. ;0,1},]3;2,3,4}’@{11,2,5}}
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157 : Asym, 4 symbols, 44 literals, symm syms : (ps, p1)(p2,p4)
Conj Res : 7x4:6, 6x5:4, 5x1:2, 5x3:2, 4x2:5, 0x4:6
Disj Res : 2x3:4, 1x4:2

0: [-p {3 4} {o 4} {1 2}]
1 {3 4} {0 4} {1 2}}
2: @{O{i}g}pf 4{}1 ¥ “{Z}J} 0 Thaasil il
3:[%14 12 ,03 ] L im 6,7,8 3,37457 40126>
4:[pl {3.4} p{4 } { }] 2: (—p} { }7 p{ N } p{4’ , }>
0,1 3 1,2 0,3,6 1,2,4,5 3,4,8
5:[{{3}4}{ :02}{ :1}2} 3l f{£03671 il 45} p{018}
6:py 3.4 0,2 p12] A+ om } {H}>
71 [ p{ } 0{2 } x { , }]
4 0,3
8+ [pi®1F, Spl0 pfoit oo
158 : Asym, 4 symbols, 44 literals, symm syms : (ps, pa,p1,D2)
Conj Res : 5x3:4, 4x2:5, 4x7:3, 3x6:7, 2x0:1, 1x6:0, 1x5:2, 0x7:6
0:lp {0{}1 3{51}2 3 {0,41}7 ;piO’Q}]
1: , D3 } P{ }] (pl2T { b ploast (0.
. {0} {1,2,3} {145} 0-< y P3 y P4 >
2:[p; ", ps ] , {045} {1237} {1,2,6,8}
(285} {123} {02} L: (=p; N2 )
3t [ps P3 ] _ {3,4,5,6,7,8} 2T {0 3,4}
. {135} (2,3, 5} {0 9y, 2: <ﬁ )
4: [-p; Pa ] . {3 5678} 2,3,7}
Chasy losa 5} {0 4y, 3¢ <_‘ )
5: [-p; P ] ) {345678} {056} {1268}
. {2345} {04} {145} 4: (=py D3 )
6:[-p D3 ] _ {045} {345678} {1268}
7'[p{0} {2345} {123} 5:(-p )
0 2,3,4, 1.4,
8: [p{"”, - é ) pl4)]

159 : Asym, 4 symbols, 46 literals, symm syms : (ps, p4)
Conj Res : 8x5:6, 8x3:7, 7x4:3, 7x6:8, 6x0:5, 6x4:5, 3x0:4, 3x5:4, 2x6:8, 2x3:7, 1x7:2, 1x8:2
Disj Res : 5x2:3, 3x4:5, 1x4:5, 1x2:3

1,3,4 1,5 1,2,3
%is } %52}4 { 1}2, gi }]
~1{ ,5} p{ } p{ }

{1,3,4} {024} _ {0 5}
[ 1 —P3 ]
[ {2,3,4 5} {0 4} p{l 23}]

[ {1,3,4} {2 3,4,5} {024}]
{01,5} ’{2 3,4,5} {1 2,3}

s P2 7p4
{0,5} {2737475} {1 5}
1 s P2 ]
_ {134} ﬁp{Q 3.4 5} {0 5}]
_ 52340} {10} {o 5}]

{1,5,6 0 1,2,3,4 2,7,8
{022%5 Loy 0 )
7p3 7p ’

_I

5678} {1 34} {0 35}>

P |

(p1
(=p
(-p
: (=p {0247} p{345678} p{o,ms}>
(=p
(p?

M |

{0 2,4 7} {3,4,5,6,7,8} {1,2,3,4}
7ﬁp3 >

T i W N~ O

/2
1 ,5,6 3,4,5,6,7,8 0,6,8 2,7,8
} { }7p§ }7 _'pz{l }>

O N O U = W NN = O

160 : Asym, 4 symbols, 48 literals, symm syms : (p1,p4)
Conj Res : 8x2:7, 8x4:7, 6x7:8, 6x1:5, 6x3:5, 5x4:3, 5x8:6, 3x2:4, 3x7:4, 1x4:3
Disj Res : 1x2:3, 1x4:3
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{035} {01} {02} {04}]

{340678}2 {1268} {05,6}
P3 y P4 >

M |

:[p
. 110 5} {1 3}
-[2 a ] 0 {0278} {01} {034} {056}
. {035} {1, 45} {1,2,3} (-p )
t [y D3 ] 1- 45} {01} {1268} {1237}
. {2 3,4 5} {0 2} {1 2,3} . (p -p >
-[P ] . {345678} {034} {1237}
:[P{ {23 5} {02} 2: (- 0,2,7,8 3345678 P 123>7
T {2345} {04} 3:<_|{77 } p{77 } {,, }>

1 4 <

5:(p

[p Py
2, 4 4
: [-pt>? 5} {1 ) . {0278} {345,6,7,8} _p(1268)y
_[_| {035} p{2345} {1 3}] : y P3
[

{035} {2345} {145}]

OO\]CT&U‘»POJNHO

161 : Asym, 4 symbols, 48 literals, symm syms : (p4,ps)
Conj Res : 6x2:8, 6x7:8, 5x3:4, 5x8:6, 4x6:5, 4x7:3, 3x2:7, 3x8:7, 1x7:2, 1x8:2
Disj Res : 4x3:5, 2x5:3

0:[p {345} p{025} p{015}

1. [_| {1 5} {o 5}] 0: (pt {5,6 7} {4 7}’ - {0 1,3 5} {0,2,7}

2: [pt {3 4 5} {1 2 a} p;{lo,l,s}] 1:(p is 6 7} p{l 12,3 6} §4 7} p{0,2,7}

3. [_| {125} {025} {234} 9. <p{567} p{1236} {0135}7pi3,4,5,6}>
4:[p {0 3} §1 4} iQ 3, 4}] 3: (—pl {0,1,2,4} p{4 7} {3 5, 6}>

5. {0,1,2} p{025} {234} 4: (—pl {0,1,2 4} {4 7} {3456}

6 - [p{o 1 2} {1 2 5} {2 3, 4}] 5: (—p! {0 1,2 4} {1 2 3 6} {0 1,3,5}7 ﬁp;{;07277}>
7. [p{o 1 2} {o 3} {1 4} {0 1,5}]

162 : Asym, 4 symbols, 48 literals, symm syms : (ps3,p2)(p1,p4)
Conj Res : 6x1:3, 5x1:3, 3x0:1, 3x2:1

2,3,6 0,4,6 3,4,5,6 1,3,4
0: { } { } { }p{ } . {2356} {0,3,7} {13,7} {4567}
. {2 3 6} {1 3 5} } {1,3,4} 0:(=p y P y P3 )
1:[p |- {2 356} {1245} 1, 3 7} {0,1,3}
. {0,1,4 5} {1 235} {345,6} L:(-p y P3 )
2: [py —P3 . ,1,7} {1245} {137} {4567}
] {0,145} {046} 015 {134} 2: (0 ,D3 )
3: [ﬁ y P2 yP3 yPg ] . 17} {1245} {0 46} {013}
(123 5 _plasst {o, Loy 300} >
4: [-py (2,35 6} {o 3 7} {o ,6}
L o, 5} {1 2,3 5} {072,5,6} 4: (-py 2
5-[ﬁ Py . {2356} {1245} {0246} {4,5,6,7}
sy {3456} {0,2,5,6} 5:(p Py “p3 P4 )
6-[ P1 —P3 20 . 17} {037} {0246} {4567}
12,36} {046} P! } (0256} 6: (pf ;P )
7: [py » D2 ]

163 : Asym, 4 symbols, 56 literals, symm syms : (p2,pa,p1,Pp3)
8 models 58 theories

(0: ™ 0: (=) )

164 : Sym, 1 symbols, 2 literals, pures : p;

i R PR
L:lpy ',py ] 1:(=p; "oy )

165 : Sym, 2 symbols, 8 literals, symm syms : (pa,p1)
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0: [p -
1- [ {1 2}
2 [ {O 1}

166 : Sym, 3 symbols, 12 literals, pures :

{0 1}]
{0 2}]
{0 2}]

0: [pf"), i
0,2 1

L Li )

2: [=py 7 pg ]

167 : Sym, 4 symbols, 12 literals, pures :

0: (-pl®?
1: < {0 1}
2 - < {0 1}

0: (-p {1 2}
1: < {0 2}
2 (—p {1 2)’

P4, DP2,P3,P1, Symm Syms :

{1 2}>
{02}>
{12}>

P1,DP2,P3, Symm Syms :

{0}>
{1}>

0,2
, p§ h

(p1,Dp2,D3)

(p2,p1)(p47p3)

172 : Sym, 4 symbols, 18 literals, pures :

42

0. [p03 0 0N gL Cplon o o)
1 [_\pil 2, 3}7 p;o 2) 1 (p {1 23} plohy

2: [-pt >, —pi”] 2 (~p{l23 _plo

3 ["ping} {03}] 3. <_‘ {123} {O 3}>

P2,P3,P1, Symm syms :

0:[-p {1 2} {0}] 0:{ p{l 2} {0}>
L:[p {0 2] L (02,
2: [p {o 2} {1 2}] 9. <_|p{1 2} _ {0 2}>
168 : Sym, 3 symbols, 12 literals, pures : po,p;, Symm syms : (pa,p1)
Conj Res : 0x1:2
Disj Res : 0x1:2
0: [pi” " i) 0: (p{™ —pi®, pl")
Lo oy 1 oy pd)
2: [+pit? -pl] 2 (pt pl)
169 : Sym, 3 symbols, 14 literals, symm syms : (ps, p2)
0:[p {0}7 {2 —'Pil}] {2 3} {o} {1}
3 oy oy 0 (e el pit)
L: [_‘ yP3 7P ] {2 3} {0 1}
o) 1z Le(mpy ™ —py )
2: ey {o N {1 2 oty
3: [ ) P3 ]
170 : Asym, 4 symbols, 17 literals, pures : pg,p1, symm syms : (ps, p2)
0: [-p {0 1} {0 3} ;{10,2}] 0: (—p {0 3}, pgo 1} {0,2}>
1- [ﬁpil 2 3} p{O 3}] 1: (—p! {1 2 3} {0 3}
9. [_‘pil 2 3} {o 2}] 2: (—p! {1 } {o 2}>
3. [_‘pil 2 3} {0 1}] 3: (—pl {1 2 3} {o 1}>
171 : Sym, 4 symbols, 18 literals, pures : p4,ps, p2, p1, symm syms : (pa, ps, P2)

(p2,p3)



0: [-pl0® 2 00y gL 08t 0 ey
1: - {1,2,3}7ﬁp§0}] 1: (! {123} {0}>

2: [, pl 2 (ph2 pl)

3. [_‘ 41(123} {0 3}] 3 <_‘p{123} {O 3}>

173 : Sym, 4 symbols, 18 literals, pures : po,p;, Symm syms : (pg, p3)

R I e R N S )
1 [opl123) o) 1 (pfti23 p(0)
2 [-p} %, pl® 2:(-p {1 },p30}>
S I e

174 : Sym, 4 symbols, 20 literals, symm syms : (p2, p4,p3)

0:[p {2 3} }’pil}] 0: (—p {2 3} } {1}>
1 [“ 2 3} {1,2}7 ﬁp;{io}] 1: <“ 2 3} {1 2} {O}>
9. [_| pgl,Q}] 2: (—ph {0 1 3} {1 2}>

3 [_‘ {0 1 3} p§2,3}] 3 <_‘pi2 3}’ {0,173}>

175 : Sym, 4 symbols, 20 literals, pures : po, p1

0:(p1” p3™ i) 0y i)
L S e D B R R S O
2cfp¥ p0U] 2 i

3 ) s o)

176 : Sym, 4 symbols, 20 literals, pures : pg, pe, Symm syms : (pg, p2)
Conj Res : 0x3:1
Disj Res : 0x3:1

0: {01}’ {2} {3}] 0:<pi7 » P2 5, P3
L:p {01},p§2},p{3}} s (pi™, —pi?, —pf™)
9. [ {2 3} {O 1}] 9. <_‘ {2,3},p§0,1}

3 o ] 3 (ol )

177 : Sym, 4 symbols, 22 literals, symm syms : (ps, p4)

0: [ {O 2} {2 3} pél,?}] 0: < p{O 3} {1 3} {2 3}>
1: [pil ,3} p{O 1} p{l 2}} 1 < i 7 {1 3} {O 1}>
9. [pil 3} {2 3} {0 3}} 9. < p {0 2} {0 1}>
3 - [ {0 2}’p§0 1}7 {0 3}} 3 - < i{ - {0 2} {2 3}>

178 : Sym, 3 symbols, 24 literals, symm syms : (p2, ps3,p1)

pl® p3 i oy
1,3,4 2, 3 4 0,4
: [ﬁp{ b opl e ploah

7

: [ (01,2} {2 3, 4}]
 [-p fl[ou}7 {134}]

)

OJI.\DD—‘O
%C}Jl\')b—‘o
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179 : Asym, 4 symbols, 25 literals, pures : ps, symm syms : (ps,p2)
Disj Res : 3x0:4

(28) (01}
1 2,3 O < >

0: [pt pf }’p{ Fopl {23} { y oy
(2.3 4} {0} Yy, 1 (o) ,TPg )

1: [-p} {3, 4}194 ] 2 (ot 23} {1 3 {0y
2: [-pi* ) pl i 3} {2} {0}
{0,1,2} {2,3,4} 3: < P2 s D. >
S:lwr o) {1 3} {2}
< 1 y ! 2 >

180 : Asym, 4 symbols, 25 literals, symm syms : (p2, p1)
Disj Res : 4x2:3, 0x3:2

p(28 L1 oy
by

0:(=py " ipy 7,
05 P 0] 1 (2 5000y
L [ i —p ) 2 (mpf2 ) pl®® pit)
2 [-pl0l235} {4 5 3. (mpl23 pl0)
3: ] io,1,235} {2 4}] 4: (ph {1,2} _|p{0,3}
5: (—-p

2,3 1,2 0
{ }, —pi"? pf™

181 : Asym, 4 symbols, 27 literals, pures : p;, symm syms : (p2,p3)
Disj Res : 3x4:2, 1x2:3, 1x5:0, 0x4:5, 0x3:1

0: [-p {234} {1 4} {o 3}] 0: (—p {234} {1 4} {o 3}>
1: [ {234} {0 3} {1 4}] . {234} {0 3} {1 4}>
2:of0t?) {?i“ R

3:lop 107172;r {0{3} } {1 4{} }] 3:{p io,;zi {{0}3} p;ﬁ)
4 [l |4 ™ “h

182 : Sym, 4 symbols, 28 literals, pures : ps,p1, symm syms : (p3, p4)(p2,p1)

{2 3 4} {0 3} p{1 3}]
{234} {1 4} {0 4}]
{o 1 2} p{z 3 4}

{1 4} {1,3}]
{071,2} {0 3} {0 4}}

: (=p {234} {04} {14}>

: (—pt {234} {1 3} io 3}>
: (=p {234} p{012}>
(-
(-

—

_I

-

{0 4} {O 3}>
{012} {1 3} {1 4}>

Wy = o
W = o

o
o
[ﬁ
o
: [=p!

183 : Sym, 4 symbols, 28 literals, pures : ps2,p1, symm syms : (p4, p3)(p2,p1)

0- [pé P {3 4} {0 2}] 0: (—p {3 4} } {0 2}>

1: [ {1 2 3} {0} {1 4}] 1: <_\ {1 2 3} {O} {1 4}>

9. i z 2 piz ;1}4} 2{10,2}] 2: (—p! {1 2 3} p~{{(3) 4} } i(),2}>
32 oy {024} {3 4} {1 4} 5 <_‘ {3 4} {024} >{1 4}
4:[mpy 7, A (py )

184 : Sym, 4 symbols, 28 literals, pures : p;
Conj Res : 0x3:2
Disj Res : 0x3:2
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{2} {0 3} p;{ll 4}] ﬂpgﬂ {0, 4} {1 3}>
[ {2} pz{;l 4} {073}] - {2} {1 3} {0 4}>

: [-p {2 3 4} {0 1}}
 [-p {234} {1 4} {0 3}]
 [-p {234} {0 3} {1 4}]

-

{2 3 4} {0 4} p{1,3}>
{2 3 4} {1 3} {0,4}>

.Jxoow>—~<:>
.Jxoowwo

:(
(o
: (—p {2 3 4} {0 1}>
(-
(o

-

185 : Sym, 4 symbols, 28 literals, pures : p;, symm syms : (p4,p3)
Conj Res : 1x2:3, 0x2:4
Disj Res : 2x0:3, 2x1:4

0,1 3,4 34} {0,1
0 [pio}l} p: {}1 24: }]{3 43 0: (7w is 41 io 11 {{}1>2 43
LIy 3{124} Pl < W Mk S
2:[ﬁpzo’ R ] 2: (py’ oo )
i [_‘p%o 1 41 ; 2}43} {3 43 3 (0w is 41 p§17274i> {0,1,4}
4:fmpy o4 (op py oy )
186 : Sym, 4 symbols, 28 literals, pures : ps3
Conj Res : 1x3:4, 0x4:1
Disj Res : 1x3:4, 0x4:1
0 [Pi } péo 1} {3.4}] 0: p{g A} {o 1 5gz}>
L ot et " P 1 (P pém} {25,
2 [k {2, 3},p§0},p{1 4}] 9. <pi0}7 péQ’S}, p{1,4}>
0,1,4 2,3 2,3 0,1,4
; [ﬁpio £ {3 4} 2 5 <_|p§3 4},—|p{0 | 2
4 [plOM Y B8 Rl g B plona o
187 : Sym, 4 symbols, 28 literals
Conj Res : 1x3:4, 0x4:1
Disj Res : 1x3:4, 0x4:1
e S G
1:[p1£24}?92 7{02%} ]{123} Lo {247} p2{1,23} {0>23}
2 Hﬁf | 77)p233, | 1, 23 bozeony 4 1323 04273’ )
3+ [p} {}2, Z}p§ ’£o}f ;p{ 3w ;}4} io 13;’ Py )
4 [=pi7 ™ py 4:(-p )

188 : Sym, 4 symbols, 28 literals, pures : p4, p3, Symm syms : (pg, p3)
Conj Res : 3x4:2, 1x2:3, 0x2:3
Disj Res : 4x3:2, 1x2:3, 0x2:3

0: oy p3" pi*Y) 0: (pf* —pf¥ —pf*)
Lo p® gl 1l —pgte
2:[ﬂp{2,4}ﬁp§123}, {o}] 21<ﬂpi2’4}a élw} {o}>
3 [ps™ —pit M pi® 3 (ol 2 i)
4: i =g 4 Y M)

189 : Sym, 4 symbols, 28 literals, pures : p;3
Conj Res : 3x4:2, 1x2:3, 0x3:1
Disj Res : 4x3:2, 3x0:1, 1x2:3
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0 [pi },pél} {3 4},p;{12’4}] 0 (p {0} _ {3 4}7 §1}7_|p4{12,4}>
1 [ﬂpil 23} {o} {2,4}] 1 (pt (1.2 3} {0} ﬂpi2’4})
1,2,3 3.4 0,1 1,2,3 34} {0,1
2: [-pf ) ﬁp{ ) ﬁpi 25 i ), p{ Vi)
3:[ﬁp{;24} {24 0,1 3:<—|p223}, o§(2)4 }>01
4: [pg" 2 p P p ] (p P pl 02 i)
190 : Sym, 4 symbols, 30 literals
0 [pio 1} { } p{o 3} p{0’4}] 0: <p~1{071} ﬁpg } p{O 4} p{0’3}
1 [poY { N I I LR U cTRN R s
2 [-p {2 34} {0 1}] 9. <_‘pi2 3,4} p{o 1}>
3. {2 34} {1 SR {0 4}] 3. (ﬂp{Q 34} {o 43 {1 4}>
4 - [ {2 34}’p§0 3}’ { }] 4 - <_|pi2 34}, {1 3} {O 3}>
191 : Sym, 4 symbols, 32 literals, symm syms : (p4, ps)
0: (- 2%{ } 1{2}jp{2}>
1 (pf {}f;pé {}2,} p%@?
0: [p1% p30 T 02} 2:(—py’,ps” iy )
[y p S L ('
1: [~ {2367} {0 45} APy yPy 5 TP3
P 4 (=pll pl0 0oy
2: [ {0,1,2 3} {4567}] ATP2 P3Py
—P3 5 (pl {1} {2}
: <p1 {f}ﬁp%o}’ _‘p%z}>
6: <ﬁp11 apzo Py )
7 (-pi pi? )
192 : Asym, 4 symbols, 32 literals, symm syms : (p4, p1, D2, D3)

Disj Res :
0
0:[p 56}7p§12}’ {0,3,4) ;
(3456} _ {0245} _ (1.6}
1:[=py P3 s 3
2 : [ {0123} p{3,4,5,6}
4
2,3 0,2,4,5 1,6
3: [p{0129) 024, i) 4
6

193 : Asym, 4 symbols, 32 literals, pures :

Disj Res :
0
0 [p{56} {12} {034} 1
1 [p {3 56} {16} {02}} 2
5. {0 23} p{3456} 3
4
0,1,2,3 1,6 45
S i ;
6

Pp3, Symm syms :

7x3:6, 6x4:7, 5x7:4, 4x1:5, 3x0:2, 2x6:3, 1x2:0, 0x5:1

{1 3} p{ }

(13
—|p ’
e

{0}

{1 2}
{1 2}

3}
{1 3}

)
)
)
)
)
)
)

(p2,p1)

5x0:4, 5x3:4, 4x6:5, 2x3:0, 2x4:0, 0x1:2
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194 : Asym, 4 symbols, 32 literals, symm syms :

(p2,p1)

Disj Res : 5x3:4, 4x6:5, 2x3:0, 0x1:2, 0x4:3
1,2 3,4 0,2
plBe) (02} ) 0: (p{" 2, —pi", —p{®)
0: [—py Ty ] 1 i 2} {3 4} {0 1}
(0.1} o} (o, ot ey, 1, )
L: Py ] . {3, 4} {0 2} {o 1}
5. oy " 1, 5} {0 2} {4 5y, 21 (7py )
[pr 7, ps ] . {0, 3} {1 2} {1 4}
{3,4 5} {0,1,2} 3: (= 1 y Po )
3: [_‘ - . {0, 3} {1 4} {2 4}
4 [p {o 12} p{s 4 o 4 (-py Loy 3oy {2 4}>
. 113 ) 4
5: <ﬁ y P2 ) P. >

195 : Asym, 4 symbols, 34 literals, symm syms : (p4,ps)(p1,D2)

{13} {}

0: (pi™”) )
1 (p23 {1 3},p§0}>
0- [ ,pés 5}7 {1, 2} {0 4,6} 9. <ﬂpi2’3},p§0} 4{11}>
1 [l {0.16,7} p§4 5.6 7} {2 3}} 3. <ﬁpi2,3},p§0}7 _‘p;{11}>
2: [p! {0,1,2,3,4,5} p{4 5.6 7} 4 <ﬁpi2’3}= ﬁp§1’2}7p10}>
3. [_| 12,3,4 5} {o, ,6,7}] 5 - <—'pi2’3},p§0}, _|p1{31,2}>
6: (-ps" ), pit ) pih)
7 (0, ) (2
196 : Asym, 4 symbols, 35 literals, symm syms : (ps, p2)

Disj Res : 7x0:6, 7x4:6, 5x0:4, 5x6:4, 4x3:5, 3x1:2, 2x5:3, 1x4:0, 1x6:0, 0x2:1
0 <p{ } p§34}, {1 2}
0: LP{O 4},p§2 6}’p{ } {235}} 1- <—\p§3’4},p{ } {1 2}>
1: [pk {2, 6} {3456} {0 1}] 9 <_\pi2 3} {0 1} io 4}>
2 [p® 5 6} {34 5 6} pO 3, <ﬁp§3,4} p{1 2.4} pl0aty
3: [p! {256} {o 34}] 4: (O pf3t {124}>
4: [-ph {0,1,3 4} {3 4, 5,6}’pi2,3,5}] 5. <—\p{2’3} {1 2 4} {0 4}>
6 <_‘pi2 3}, {0 1} {124}>
197 : Asym, 4 symbols, 36 literals
Conj Res : 1x3:2
Disj Res : 6x3:5, 4x5:3, 3x0:4, 2x3:5, 1x4:0
0: [~ p{03 5} {1,4}’ _‘pz{;1’2}] 0:( p{o 3 4} {1 5} {1 2}>
1:[p§ }7 §023} {0,4,5} 1:<pé ’ {023} p{045}
2 : [Lpl23ts) {14} ploAsY 9.t {2345} {15} ~plodsty
3. [_‘pi07375} {2345} {1 4}] 3: (—pl {034} {2345} {1 5}>
4: - {035} _ {2 3,4 } {1 2}] 4: (—p} {2 3,4 ;EO {1 2}>
5: [ {2,3,4q}7 {023} {1 2}] 5: (=p {034} {234o} {1 2}>
198 : Sym, 4 symbols, 36 literals, pures : p;, symm syms : (ps,p4)

Conj Res :
Disj Res :

5x0:4, 5x3:4, 2x0:3, 2x4:3
5x2:3, 3x4:5, 0x2:3, 0x4:5
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[p{o 1,2} p{3 A4} {4 5}}
{0 2} p{3 5} {34}}

 p! {0,1,2} {3 5 {4 5}}

. [ {3 4 5} p{O 1} {1 2}]
[-p
[=p

{0 1,2} {3 4} {4 5}>
%0,1,2}7 {3 4} {3 5}>
%0,1,2} {4 5} {3 5}>
! {34 5} {1 2} {0 1}
%3 4,5} p{o 1} {0 2}
p%azxo} {1 2} {0 2}>
P1 )

]

' {01} {02}]
{345} {oz} {12}}

T = W N~ O
Ul»-b@[\)»—‘o

J

199 : Sym, 4 symbols, 36 literals, symm syms : (pa, ps3,p2)

: [p! {0,1 } {3 4} {0 5}}
[p{o,1,2} p{4 5} {3 4}]

: [p{o 1, 2}4);4 5}7 p;{lz 3}]

: [-p {345} p{o 1} {2 3}}
: {345} {0 1} {1 2}]
: [ {345} {1 2} {o 5}]

 (p io 1 2} {3 4} {0 5}>
( {0,1,2} p{3 4} {4 5}>
( {0,1 2} {4 5} {2 3}>
I
o p; o
< P1 >

T = W NN = O
OT%OJ[\D»—‘D

200 : Sym, 4 symbols, 36 literals, symm syms : (ps3,p2)
Conj Res : 5x3:4, 0x2:1
Disj Res : 5x3:4, 0x2:1

(- {12}, {0,4} {13}>
(=p {1 2} {1 3} {o4}>
(=p {234} {1 2} {o 4}>

: (=p {234} {1 3} {0 4}>

: (=p {234} {0} {13}>
(
(-p
(=p

|

: Lp{45} {067} {12 }]
{071,2 6} {1 3 5} {0,4,7}]

|

_I

[ {234567} {0,1,26}

J

: [-p! {2 3,4,5,6 7} §1,3,5} {o 4,7}

{234}7 { } {13}>
{2 3 4} {1 2} {0 4}>
{2 3 4} {o 4} {1 3}>

_I

=W NN = O

:[_| {23 567} {0,6,7} {1 3}]

N O O e W N~ O

M S |

201 : Asym, 4 symbols, 38 literals, pures : p;, symm syms : (p3,p4)
Conj Res : 0x2:4
Disj Res : 7x5:4, 6x1:2, 6x3:2, 5x1:3, 5x2:3, 4x0:7, 4x6:7, 3x4:5, 2x0:6, 2x7:6

(B4} (23} 01} (0}
3,4 01 P 12,51)4 >

{34y p{ [ (X

} {23} {1,2,4}>

[p{26} {14} {3456} {0}} 2
3 {34} {024} {1,2,4}
Cwf? o)
(
(
(

P3
{2,6} {14} g} {1235}}
{0206} (34,56} _ {1235}
- —P3 Py ] P3 4
{3,4} {0 1} {024}>
_i2 3} {0 } {17274}>
2

-

;JkOJ[\DHO

 p}
v

i {“iii p{“ZZ? 29
p o0 pfta))

S O W NN~ O

202 : Asym, 4 symbols, 38 literals, symm syms : (p2,p1)(ps3,p4)
Disj Res : 6x3:5, 4x5:3, 2x3:5, 1x5:3

48



B W O

T = W N~ O

Sp

T = W N~ O

0: (-p {34} p{} {01}>
0: {4,7v {1,2,3} {0,5,6} L:(=p {34}’ {2} {0 1}>
P17 Py 4 9 (—pi3H {o 1} iz
L pl3A6T {123} p(056) L (—py )
[p DR B {2 1)
9. {0 1} p{5 6 7} {2 3, 4}] 3: <ﬁ1702 ’pl?’s 2 2 )
{0,1’72 5]:»3 {3 4, 6 7} 4: <pi }’ ﬁpé ’ { }>
3:[wp Py (—ptB4 {24} {01}
4 {0,1,2 5} {5,6,7} (2,34}, 9: (D —p3
o » P4 ] 6 - {1 3} {2 4} {0 1}
: <ﬁp2 ) P, >
pRCRITIE i
203 : Asym, 4 symbols, 38 literals, symm syms : (p1,p2)(p4,D3)
Conj Res : 2x3:4, 0x3:1
Disj Res : 7x5:6, 6x4:7, 4x2:3, 3x7:4, 1x3:2, 1x5:0, 0x6:5, 0x2:1
0,1 3,5 14 1,2 0,1 3,5 14 1,2
[p{ } { } { } i }} 0: (p! { }, pé }»P§ }’ { }>
{0, 1} {023} {045} ) {0 1} _ {023} {040}
[ L: <p P4
: [p! {2345} {1 4} {045}} 2 (—p! {2345} E{al 4} {0 4,5}>
: [-p! {2345} pg} p{14}] 3 (—pl {2345} p{} {14}>
. {2 3,4 {0 2 3} {172} ) {2 3,4 {0 2 3} {172}
[y 2,3,4 Ps 1,2 ] 4:{om 2,3,4, 03 1,2 )
R R B
204 : Sym, 4 symbols, 38 literals, symm syms : (ps3,p4)
Conj Res : 4x3:5, 2x5:3
Disj Res : 5x2:3, 3x4:5
0: p{o 2} {1 4} {1 3}>
'[p0167} —|p{145} {1,2,3} 1<i 2,3219{02}14 {02}4 {04}>
{1} a5} (026} {o 7} 20 (=p{234 pitt) ploth)
[pi’,p D3 ] 3. {234} {} {04}
[-p {234567} {0,1,6 7} :(—py ) )
P | -/ 2 1
. [_‘ {2 3,4,5,6, 7} {1,4,5} ﬂp{0’4’7}] 4: <ﬁ {2 z 4} {0 3} o 3{ 3}>
. {23 56,7} {0 2,6} 7{1,2113} 5: (-p; ! } { { }>
s [-py »P3 y Py ] 6: (—pl {234} {02} {1 4}>
7: (= {234}’ pgoz}’ {1 3}>
205 : Asym, 4 symbols, 40 literals, symm syms : (p3,p4)
Disj Res : 6x4:7, 5x7:4, 3x4:5, 3x6:2, 2x0:6, 2x7:6, 2x5:3, 0x4:7
© } {0 23 (14s) 0: (=p {3 4 5} {2 3 4} {o 1}>
:[ps ¥ 1 {2 3 4} {0 1}
'[{6} 3} {145}] '<ﬁ 3,4,5 01 245>
 [p {0,1,3 o} {40 6} {2,3,6} 2: (-p; { 4} { } { . }>
: 2,3, 0,1 24,5
. {0124} {0135} (456} 31 (D5 { ’, { } i ' }>
: [ﬁ P —P3 4 {345} {235} {0,1}
) 1,2 4} {o )3 5} {2,3,6} (py pi )
: [_‘ Py } 5 - {234} {235} {0,1}
. {071,2 4} {475,6} {2 3,6} o —Pa —P3 )
: [_‘ y Pyg ] 6 {1} {0} {2,3, 5} {2,4,5}
t(p1 3 » Py )

206 : Asym, 4 symbols, 40 literals, symm syms

Disj Res :

49

: (pa,p3)(p2,P1)

1x2:0, 1x3:0, 0x4:1, 0x5:1




{345} {1 2} {0 2}>

{3 45} p{l 2} {o 2}

{345} {1 2} {o35}>
D3

: [_|p§4,5,6}’ _‘p§2,3,6}7pi0,1,6}]

. [p£6}7p£0,2,3}7p§1,4,5}]

: {0 2,3} p§1’4 5} p{o 1,6}

: [-p {o 2,4} _‘p{z 3 6} {3 5}

: {0,1,2 4} p{4 5 6} {3 5}

) [ {0,1,2 4} {4 5 6} {2 3, 6}]

P |

{(=p
{(-p
{(=p
: <p§1,2}’ ﬁpgo 3 5} {3 4}
: <_‘pi3 SIS {0 5} {1 2}>
: <ﬁp§o 45} {1 2 {3 4}>
. <pi }7 p§045}7 {035}7 iO,2}>

T W N~ O
ST Ww N = O

207 : Asym, 4 symbols, 40 literals, symm syms : (ps, p2)
Conj Res : 0x3:5, 0x4:5
Disj Res : 1x5:4, 1x2:0, 0x3:2, 0x4:1

{0 1 5} {3,4 5} {2 5}
[~p P2
: [ {0 } 5345} {2 5}]
. [ {071,5} p{071,2} p{O 4} j[ll 3}]
[Piz’d A} {o 12} _ {2 5}]
L p”g L

Hp Y —p Pt pio N pit

{0 1,2} p{z ,3 4} {2 5}

{o 2 {234} {2 S}y

{3,4 5} {2 3 4} {1 4} {0,3}
1 » P2 >
{3,4,5} {0,1,5} {2 5}>

%3,4,5} p%o 1 5} {2 5}

1 -

0,1 2 0,1 5 1,4 0,3

o pforst i o)

T = W N~ O
T = W N~ O

208 : Sym, 4 symbols, 40 literals, symm syms : (p4, ps)(p2, p1)

0: Lpil,4,6}7p§5}7p2{10,2,3}] 0: < {l 4 6} {5} pio 2, 3}>
1- [_‘p£0,2}’ {34 5 6} pi1,5,6}] 1 <p 0 2}, 4,5 6} p{1,5,6}
9. [p{1,4,6}’ p{3 4,5,6} pio 2,3} 2: (—p! {1,4 6} pé?’ 4.5, 6},pj[10,2,3}>
3: [ ;123,4} p§3456} p{023} 3: (-p {3456} p§1234} p{023}>
A [_‘pio,z}’ él 2,3 4} {3 5, 6}] A <p{ 4,5 6} {1 3, 4}>
5: [~ 31’2’3’4},13{ } {1 5, 6}] 5: (p g . {1 2,3,4} p{l 5,6}
6 [ﬁpiog}’ {1234}7 {156}] 6: (p ioz}7 {1234} {156}>
209 : Sym, 4 symbols, 42 literals

Conj Res : 5x1:6, 5x4:6, 3x1:4, 3x6:4, 2x4:3, 0x3:2

Disj Res : 5x1:6, 5x4:6, 4x2:3, 3x1:4, 3x6:4, 0x3:2
0 [pl256) pl0} plraah 0: (opl206} {0} 134y
1 [p~1{275 6}’p{134} {0,1} 1: (—p {256} {0 1} {134}
9. [ﬁpio 1, 3}’ {2, 6} p{2 4, 5}] 9. <p 1 4} éz 3 5} {2 6}>
3. [_|p§3,4,5 6} _ {2 6} {0 1}] 3: (—pl {2,5 6} p{3 4.5, 6} {0 1}>
4 ?75’6}’ p{3456} {0 1}] 4: (-p {3456} :go Ay {2 6}
5 [ﬁpio,l,a} {3 4,5 6} {2 6} 5. < 0 1 4} {3 4,5 6} {2 6}
6 [ﬁpio 1 3} {3 5 6} {2 4, 5}] 6 < 0 1 4} {3 5 6} {2,3,5}>

210 : Sym, 4 symbols, 42 literals
Conj Res : 4x5:3, 3x2:5, 3x6:5, 1x3:4, 0x4:1
Disj Res : 5x3:4, 4x2:5, 4x6:5, 1x4:3, 0x3:1

50




SO s W N = O

SO W NN = O

[
|

{0235} {06} {04} {01}]

pos} {1256} {3456}

: [t {0235}ﬁ{1256} p{345,6}]
_[_| {1234} p{034} p{3456}
.[_| 35} {1 34} {3 5,6}
: [pt {0230} {1234} {1256}
N p{1234} %1256} {031}]

. “2 7

ST W NN = O

211 : Sym, 4 symbols, 44 literals, pures :

214 : Sym, 4 symbols, 44 literals, symm syms :
6x3:5,

Conj Res :

Disj Res : 6x3:5,

Pp1, Symm syms :

4x5:3, 2x4:1, 1x3:4
4x5:3, 2x4:1, 1x3:4

51

0: (=pl®2h2) pfott pio3
1 (ph {3456} 126
2: (ot {0245} {3456}
3¢ (—pl {0245} 53456}
4:<_| 56} 5{503}7 {1
5: p{0245} _\p§1,2o6}
6: (pl01), p(h25)

{06}>
{06}>
1256}
?1234}
—py )
34}y

1,2,3,4
’_‘pi }>
{1,2,3,4}

) )

(p37p47p2)

Conj Res : 6x2:5, 6x4:5, 3x2:4, 3x5:4, 1x4:2, 1x5:2
Disj Res : 6x2:5, 6x3:5, 4x2:3, 4x5:3, 1x3:2, 1x5:2

_[ﬁ {1,2,5,6} p{oz} {234} 0: (- {1256} {02} {234}
. 35} {1256} {234} 1 {1 5,6} {0135} {23,4}
.[_‘ 01,35} {2} {02} {316}] <f} {01352} {02} 4{01>6}

[ﬂ{” P SO 2 (i pih Dy

{1 2,5,6} {3456} {0,1,6} . {1 2,5,6} {345,6} {0,1,6}

T {2} {3 4; o) {0 } ] 3:0p { Vo, 4?5 6 {0 ’1?31}?4 )
: [p ] 4: <p2 ) 3 s P4q Y

—p {0 3 5} {1 2 5 6} _ {3 5.6} 5. (=pl {1,2,5 6} {0,1,3,5} _‘p:?{)3,4,5,6}>
. 1 5 ! . 9

0,1,3,5 3,4,5,6 2,3,4 0,1,3,5 3,4,5,6} {2,3,4
: [_\pi }7 { }, { }] 6: (~pl { } { }’pi }>
212 : Sym, 4 symbols, 44 literals
Conj Res : 4x5:3, 3x1:5, 3x6:5, 0x5:1, 0x6:1
Disj Res : 6x3:5, 4x5:3, 1x3:5, 0x5:1, 0x6:1

v [pﬁ 2}6} piz 5}5 6]:;0.1} {1{20532 0: z j 2}6} {O{(l)}5} {0 5{}1 2{506?>

1:[p2{0} {3456} {1256}] 1:<{ ,7’{34536} 5256} )

2:[_\p%12,34p]?) {3456} {03}] 2:<1{3’456} {12_‘531} ’{703}

5 [—'p% } | {1_‘%34} 45 6}] 30 f 4,5 6} ’{1 ,2]3344"} )

4: [p| | 4: 0 a4

5 [-p {1234} {0 1} {1256}] 5 (p {0, {1234} {1,2,5,6}

0 1234 1,2,5,6 1234 12,5,6
6:[ﬁpi{ }7 { } { }] 6:<{ { } { }>
213 : Sym, 4 symbols, 44 literals, symm syms : (ps, p2, p4)

Conj Res : 5x2:6, 5x4:6, 3x2:4, 3x6:4, 1x4:2, 1x6:2
Disj Res : 5x2:6, 5x4:6, 3x2:4, 3x6:4, 1x4:2, 1x6:2
{06} {035} {02} {014} 0: (pl02 {035} {06} {014}
[p{l 2} %3456} {0 } | (o 56}2 {1 2’} {0 } )
 [pa D3 Dy ] L: <_‘ Py )
:[{06} p{12} (3,456} 2: (—p! {3456} {12} {06}>
{1234} {0%5} {3,4,5,6} . {3456} {035}3 {1234}
2 Do -p 3: <ﬁ 2
:[_‘ {1234} {3 56} {014}] 4: (—p! {3456} {1234} {014}>
1,2,3,4 0,3,5 5,6 0,3,5 2 3,4 5,6
:[_‘{ } é }7 { }] 5:<p{ } { }7 { }>
L, 234} {0,2} {5 6} . o, {1 234} {5 6}
: 2o g ] 6: (py v P3 ;g )

(pa,p2)(p3,P1)




216 : Sym, 4 symbols, 48 literals, symm syms :

1,6,7 0,4,5 0,2,3
[ { } { },ﬁp;{1 }]

[p{o ,3,5} p{l 2

{167} {040}

6} {147} {034} {126}

|

(py
{(=p
{(=p
- (py
. < {2,374,5,6,7} p{O 4 5} {1 5,7}
(
{(-p
(=p

{0,1 0,6 2,4,5 0,3,4
) 001yl oy

p{o 3,4}

3
2,4,5 1,2,6
ﬁpg iAo

4,5 6} {0 6} {2 6} {1,4,5}>

02} {1234} {26} p{14’5}

0,6} {0,1 2,4,5 0,3,4

():[p{os}’pé 3}’5% }126{ }] 0:< 725?26 0,6 1,2,6
13[19% } { }p{ }] 1:<_| } { }p{ }
2 [-pl {3406} {06} {126} 2: (—p! {3406} {06} {126}
. {1235} {3456} {034} . {3456} {1235} {0,3,4}
3~[_‘ -p 221 ] 3~<_‘ Dy )
. {1 35} {06} {034} . 35} {06}
ey {1235} {3456}4 {06} 4.<_| {3456} {1235} {06}
5l {1235} {01} {245} {1]26} 56 01} {1211735} )
6: [opllash o} (2o} 026k g o) ,

215 : Sym, 4 symbols, 46 literals

Conj Res : 2x3:5, 2x4:5, 1x5:2

Disj Res : 2x3:5, 2x4:5, 1x5:2
0:[p {26},p§06} {3 56} L5h )  (-p
1: [p {1234}ﬂ{34,56} {026}] 1: (-p {3456} {1234} {026}>
9. {26} p{1234} (0,2} p{145} 2: (pl®%

3.4 {0 35} {1 34} {3 5,6} 3: (—p! {3456} {1234} {0 35}>
e S e | 4 Chase S i
1,3,5 5 5 5
5:[ﬁ{ } p{ } { 6} 5: (-p { } { } { }

01,35} {0.6} {02 1,4
6:[ﬂ{ } { } { } { }] 6: (p!

02} {06} {0135} {145}>

(p2>p17p3)

p;{LO,Q,B}
{1 5, 7}>

0 0:

1: 3 D4 1 D4

9. {2 3,4,5,6 7} gl 2 6} {0,2,3}] 9. {2 3,4,5 6 7} §1,2,6} {0,2,3}
3.[_\ {167} {234567} {023}} 3. 167} {234567} {023}
4: [ {1 6 7} ﬁp§2,3,4,5,6,7} —p {0 45h 4

5: [p {234567} §045} {1 7}] 5 (pl

6 - [p?’gﬁ} p{z 3 4,5,6,7} p{l ,2,6} 6: (= {0 3 4} p{2 ,3,4,5,6 7} {172,6}
7 7

217 : Sym, 4

0,3,5 2,
sy

' M3
3,4,5,6,7} {1,4,7}
y P4 ]

symbols, 48 literals, pures : py, symm syms :

)

)

3 >

167}, {23 56,7} >
)

)

{034} {234567} {157}

(p3 ) p4)

Conj Res : 7x4:5, 7x2:6, 6x3:2, 6x5:7, 5x0:4, 5x3:4, 2x0:3, 2x4:3, 1x5:7, 1x2:6
Disj Res : 7x2:6, 6x4:7, 5x7:4, 4x0:5, 4x3:5, 3x6:2, 2x0:3, 2x5:3, 1x4:7, 1x2:6

0
: {071,5}
. [ }[0’115}

N O U W N RO
=
[V
OJ
N
=N

218 : Sym,

Conj Res :
Disj Res :

y ! Py
{1 56} {034}}

{0,1,4} {o 6,7}
{o 1 4} pi5 6, 7}]
{2 6 7} {0 3, 4}]

(-p {o 6,7} p{0,1,4}

< is ,6,7} p{2 3 4}

( {0,3,4}’ {1 56}

( {0,3,4} ﬂp{l 5 6}

{1 5 6} p{o 1,4} : (ﬁp{1’5 6} p{o 1 4}
(
(
(

p{z 3 4} p{5,6,7} _ %5,6 7} {2 3 4}

4
{2 3 4} p{276,7} {2,3,4} p{z 6, 7}

N O O e W N~ O

{2,6 7} {033,4}] {0,3,4}’ {2 6 7}

—P3

{2 3,7}
{0 1, 4}>
{2 6,7}
{2 3, 7}>
{2 3 7}
{0
{0,1,5}
{0,1,5}>

4 symbols, 48 literals, symm syms : (p1, ps, P4, D2)

7x5:6, 4x1:0, 4x2:3, 3x0:4, 3x7:2, 2x6:7, 1x6:5, 0x5:1
7x5:6, 6x2:7, 4x2:3, 3x0:4, 3x7:2, 1x6:5, 1x4:0, 0x5:1

52




N O O e W N = O

o

221 : Sym, 4 symbols, 64 literals, symm syms :

53

} {245} {1,3,4}
0.3,5 3016 o 134>
{ } p{ 11,6} p{ 13,4}
{0 3 5} {2 4 5} {0,2,6}
{016} :{))026}

56} {1 6} {0 6}>

{126} {026}
P 45} {1,3,4}

0,3,5 2,4, 3,

{ } { -l )

0,1} {036} {024} {057}

ap

{23 567} {1 p{024}>

%234567} {024} p{123}

{234567} {145} {05,7}>

{234567} 2p{167} {0,5,7}

{23 567} {036} {1 13}

{234067} {036} {167}
P3

7

{0,1,5 6} {0,3,6,7}

» D3
{0156} p{1245}
p{z 3,4 } {o 3,6 7}

b3 4
{2347} {1245} {4567}

{2 3,4 7} {1 2,4 5}
{o 5,6} {o 336 7}
yP3
{0,1,5 6} _ {1245}
{2 3,4 7} {o 3,6, 7}

0- [p{om} {1,2,6} {134} {235}] 0: (pl {012} {1
: D3 :
1:[p {0 2} {045} p{134} {0 6} 1: (pl {0,1,2}
2: [p! {0,1,2} {045} {026} {2 35}] 9. <p{0,1,2}
3.[_| {3456} _|p{126} p{016} 3: (= {3456}
4 [_‘ 4,5 6} {0 6} {0,1,6}] A <_|
5: [-p {3456} {126} {0,2,6} 5: (—p {3456}
M | 2 3 -/
6: [~ {3456},p§045} {134}7pi2,3,5}] 6: (—p! {3456}
219 : Sym, 4 symbols, 50 literals, symm syms : (ps, p4, p2)
A e T
1:@{ }{7} {}} {}}] 1: (p! —p}
2,3,45,6 1,2,3 0,3,6
2: [op{> 30T 123, 058N g (o
3. 74 {234567} {167} {036} 3: (—pl
4: [-p! {234567} {024} {123} 4: (—pt
5 [-p! {234567} {024} pil45} 5: (—p!
6 : [-pl {23 567} {167} {057}] 6: (—pl
7 [-pl {234067} {007} {140}] 7: (—pl
220 : Sym, 4 symbols, 52 literals, symm syms : (p4, p2,p3)
Conj Res : 7x3:6, 5x6:7, 5x2:4, 4x3:2, 4x7:5, 2x6:3
Disj Res : 5x6:7, 4x3:2, 4x7:5, 3x7:6, 2x5:4, 2x6:3
1, 12,5,7 1,2,4,5 0,2,5,7
_\p41[0123} 50156} pi{)’O } pi } O< { }
{4,5,6,7} {0156} {1346} {1245} 1 (—pl {0257}
1{0 ,3} 523 } §13 } {1 ,5}] 2: (—p {0257}
{4567} p{2347} p{0257} p{124’5} 3: (=p {0257}
[p{4567} - {2347} p{1346} {0,3,6,7} 4 <p{1346}
{0123} {0 56} {1346} p{0367} 5_<p{1346}
[p {4567} p{0’1’5 ,6} {0 235 7} {0 346 7}] 6: (pt {1346}
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