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Bell inequality is a vital tool to detect the nonlocal correlations, but the construction of it for multipartite
systems 1is still a complicated problem. In this work, inspired via a decomposition of (n + 1)-partite Bell
inequalities into n-partite ones, we present a generalized iterative formula to construct nontrivial (n + 1)-partite
ones from the n-partite ones. Our iterative formulas recover the well-known Mermin-Ardehali-Belinski-Klyshko
(MABK) and other families in the literature as special cases. Moreover, a family of “dual-use” Bell inequalities
is proposed, in the sense that for the generalized Greenberger-Horne-Zeilinger states these inequalities lead to
the same quantum violation as the MABK family and, at the same time, the inequalities are able to detect the
nonlocality in the entire entangled region. Furthermore, we present a generalization of the 13322 inequality to
any n-partite case which is still tight, and of the 46 Sliwa’s inequalities to the four-partite tight ones, by applying
our iteration method to each inequality and its equivalence class.
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I. INTRODUCTION

The fact that quantum mechanical correlations are incom-
patible with local hidden variable (LHV) models [1] is known
as Bell nonlocality [2], which is usually revealed by the viola-
tion of Bell inequalities [3]. As an extraordinary nonclassical
phenomenon, Bell nonlocality plays an important role both on
the theoretical level and in applications [4]. On the one hand,
Bell nonlocality is related to many other quantum correlations
like quantum entanglement [5], quantum steering [6], and
quantum contextuality [7]. On the other hand, Bell nonlo-
cality is crucial in quantum applications like quantum key
distribution [8], quantum randomness [9,10], and quantum
computation [11].

Regarding the importance of Bell nonlocality, the construc-
tion of Bell inequalities is always one central topic in quantum
information theory. The first Bell inequality was discovered
by Bell in a bipartite scenario to tackle the long-standing
paradox proposed by Einstein, Podolsky, and Rosen [12] from
the statistical aspect. However, the original Bell inequality is
hard to test experimentally. A revised version of the original
Bell inequality, the Clause-Horne-Shimony-Holt (CHSH) in-
equality [13], is more friendly for experiments. Employing
the CHSH inequality, three loophole-free Bell experiments
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succeeded finally [14—16]. The development of Bell inequali-
ties has many directions, for example, Bell inequalities which
are more robust against imperfectness in experiments [17,18],
and the generalization of Bell inequalities into multipartite
scenarios; see, e.g., [19-21].

A given LHV model can be described by a polytope,
whose facets define the tight Bell inequalities [22-24]. In turn,
all the tight Bell inequalities characterize the corresponding
LHV model completely. However, the full characterization is
usually a hard problem. This has only been done for simple
(n, m, d) scenarios, i.e., the (2,2,2) [13], (2,2,3) [25], (2,3,2)
[26], and (3,2,2) [20] scenarios, where n, m, and d stand for
the number of parties, measurements per party, and outcomes
per measurement, respectively. For more complicated scenar-
ios, all Bell inequalities can sometimes be characterized, if
additional symmetries are considered [27,28]. Iterative for-
mulas have then been a powerful alternative approach to find
Bell inequalities of interest, especially in the multipartite case
[29-35]. Mermin et al. presented an iteration method, which
has successfully been generalized the CHSH inequality to
the Mermin-Ardehali-Belinski-Klyshko (MABK) inequalities
for arbitrary n-partite scenario [30-32]. As it turned out, the
MABK inequalities are the strongest ones to detect the mul-
tiqubit Greenberger-Horne-Zeilinger (GHZ) state [36], in the
sense that the quantum-classical ratio is the highest [29,37].
To detect genuine multipartite entanglement and nonlocality,
Svetlichny constructed a tripartite inequality [38], which was
then generalized to the multipartite scenario through iteration
[33,34]. Chen-Albeverio-Fei (CAF) inequalities [35] are other
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relevant examples, which can probe the generalized GHZ state
cos 0|000) + sin#|111) in the whole entangled region.

However, all those iterative formulas are very specific and
shed little light on new constructions. In this work, we first
observe that any Bell inequality in the (n + 1, m, 2) scenario
always has a decomposition into n-partite ones, which can
be obtained by enumerating all the extremal classical assign-
ments for the measurements of the last party. Based on this
observation, we propose a generalized iterative formula to
construct nontrivial (n + 1)-partite Bell inequalities from a set
of n-partite ones. Our iterative formula can recover several
families in the literature as special cases, like the MABK in-
equalities and CAF inequalities. Moreover, we come up with
additional families of Bell inequalities for specific purposes.
For example, a family of “dual-use” inequalities is proposed.
On the one hand, those inequalities have the quantum viola-
tion for the full entangled range of the generalized GHZ state
as the CAF inequalities. On the other hand, the maximal quan-
tum violation is as large as the one for MABK inequalities.
Furthermore, we simplify our iterative formula by introducing
more linear or symmetric constraints among the n-partite Bell
inequalities. The 46 Sliwa’s inequalities [20] for the (3,2,2)
scenario and the 13322 inequality [26] for the (2,3,2) scenario
are taken as examples.

II. DECOMPOSITION OF BELL INEQUALITIES AND THE
GENERALIZED ITERATIVE FORMULA

First, we introduce the notation of a Bell function; e.g.,
any (n + 1)-partite Bell function can be written as B, =
Zim/'k ;..jkA; - - - BjCy, where A;, B, C; are random variables
for different parties. Then (B,.;) </ defines one Bell in-
equality, where / is the maximal expectation (B, )max for any
probability distribution coming from a LHV model. Further-
more, we call a Bell inequality normalized if its LHV upper
bound equals / = 1. Since (B,;) is a linear function of B,
either in the LHV model or in quantum theory, and we care
about only the maximum of (B, ;) in each case, we do not
distinguish (B,,;;) and B, in the following if there is no risk
of confusion. Then we can formulate the following.

Observation 1. Consider a Bell function B, =
Zimjk o jkA;i---BjCy in  the (n+1,m,2) scenario,
where (A;,...,B;,C;) have outcomes {—1,1}. Then
Bt = Y, By [0 +5:C)/2l.  where s € {~1. 1),

s =(s1,...,8,) denotes a vector labeling all possible
measurement results for the last party and consequently
B; = Zimjk Oli...!‘k SkA,' s B]

Proof. The direct expansion shows that

(1 +spCr)
T 5

C 1 e
=Z|:<Sk‘|2' k>l—[( +;k k)]:Ck. 1)
s Kk

The last equality follows from the fact that }  [(sx +
Ci)/2] = Cy and Zsk, [(1 + s Cy)/2] = 1 for each k' # k.

By changing the order of summation, we have

s (1+ska)
1 Cyr
= Zai"'jkAi"'Bj[;Skl;[ (%)]’

e jk

which leads to B, by inserting Eq. (1). |

Since B is obtained by assigning a specific value sy to each
Cy in B,,1 1, the maximal LHV value of B{ cannot exceed the
one of B, i.e., B, < [ implies B; < [ for any LHV model.
However, the exact LHV bound of Bf for a given s might be
strictly smaller than /.

Notice that the B;’s are not independent of each other.
They satisfy extra conditions such that the higher-order terms
like C;Cy are eliminated. Conversely, this inspires a general
formula to build (n + 1)-partite Bell inequalities from the
n-partite ones.

Observation 2. For a given set of n-partite normalized Bell
inequalities {Bf < 1}, a (n + 1)-partite normalized Bell in-
equality can be constructed as

1
B,y = 2—mZBZ(l +Zskck> <1, (2)
s k

if for any subset K of {1, ..., m}, which contains at least two
elements, we have

s —
Zs B ( l_[keK sk) =0. (3)
Proof. The conditions in Eq. (3) imply that

Yo []a+sco=> B [[eCo
s k

s, K keK

= > B[],

s, |K|<1 keK

where [[,x(sxC) =1 if K =0. Consequently, B, =
> B [1,[(1 4+ 5:C)/2]. From this and the condition in
Eq. (3) one can directly calculate that if one starts with B,
and computes the expression sz = Zimjk a;..jk SKA; - - - B as
in Observation 1, one finds that BS = BS. Consequently, as the
maximal LHV value of any of Bf is 1 and they are obtained
from B, by fixing the values of the C, it follows that the
one of B, is also 1, i.e., B,+; is also normalized.

Similarly, the maximal quantum value of B, is no less
than the one of any B, since we can always recover the
quantum operator Bf by setting C;, = s;1, where 1 signifies
the identity operator. |

Note that B, constructed in Observation 2 is nontrivial in
the sense that its quantum value is strictly larger than 1, once
at least one of B, are nontrivial in the same sense. This fails
for the property of tightness (the property of being facets on
the local polytope); namely, if all B, are tight, the B, is not
necessarily tight (a counterexample is listed in Appendix A).

The inequality in Eq. (2) is the generalized iterative for-
mula under the constraints in Eq. (3). In the (n + 1,2, 2)
scenario, the only candidate of K is {1, 2}, then the resulting
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extra constraint is B{t + B =B + B{~"). Conse-
quently, there are still three B**)’s independent of each other,
and under this circumstance,

B =3B (G +C) + B (1 - G)
+BSPA -l < 1. (4)

We remark that the iterative formula in Observation 2 can-
not recover all the (n+ 1)-partite Bell inequalities, since
we have employed only normalized B’s. However, by
imposing other linear or symmetric constraints, we can re-
cover well-known iterative Bell inequalities in the literature
[20,26,30-32,35,39,40].

III. RECOVERING PREVIOUS ITERATIVE FORMULAS
AND BEYOND

One special solution to the constraint in Eq. (4) for the
(n+1,2,2) scenario is that B = —B{*") and B("") =
—]B%ff’). In this case, the iterative formula in Observation 2
becomes

By = 3[BIF(C +C)+ B (G-I <L (5)
Starting with BS™ < 1 being the CHSH inequality
CHSH = 1(A|B) + A1B, + A;B; —A;By) <1, (6)

the iterative formula of the MABK inequalities [30-32] can
be recovered by taking B{™™ to be the MABK inequality for
the (n, 2, 2) scenario, and B{*~) to be obtained from B by
swapping the two measurements for each party, e.g.,A; <> Aj.
Similarly, if we take B < 1 to be the n-partite MABK
inequality and B{™™) =1, we obtain the CAF iterative
formula [35].

Moreover, the generalized GHZ state |®(0)) =
co0s(6)|000) + sin(9)|111) is a good test bed to observe
the quantum behaviors with a given Bell inequality. The
n-partite MABK inequality reaches its maximal quantum
violation 2"*~1/2 [29] when 6 = & /4. However, for CAF
inequalities, the maximal violation is only 2*~2/2 [35]. The
advantage of CAF inequalities is that they are always violated
for the whole entangled region 6 € (0, 7 /2). In comparison,
there exist some ranges of 6 without quantum violation of
the MABK inequalities; see Fig. 1 for more details of the
tripartite case. As we have seen, the MABK inequalities
and the CAF inequalities have their own advantages, which
are not shared by each other. This intrigues one important
question: Can one find some “dual-use” Bell inequalities,
in the sense that the following two properties are satisfied
simultaneously: (1) their maximal quantum violations are not
weaker than the ones of MABK inequalities; and (2) they
have the quantum violation in the whole entangled range of
0?

IV. “DUAL-USE” BELL INEQUALITIES

Bell inequalities with more measurements can reveal more
entanglement usually. We consider the iterative formula in
Eq. (5) in the (3,3,2) scenario, which leads to one “dual-
use” inequality. More explicitly, we take B{**) < 1 to be the
standard CHSH inequality in Eq. (6), and B{*~) is obtained

IHI&X
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FIG. 1. Maximal violations of the tripartite MABK, CAF, and
EMABK inequalities byusing the state cos(6)|000) + sin(6)|111)
with 8 € [0, 7 /2]. Note that the MABK inequality (blue dot) shows
the maximal quantum violations 2, but it is violated only in the region
0 € (/12,57 /12); the CAF inequality (red triangle) is violated in
the whole entangled region; however, its maximal quantum violation
is only +/2; In comparison, the tripartitt EMABK inequality (gray
square) is a “dual-use” inequality, in the sense that it has the advan-
tages of the MABK and CAF inequalities simultaneously.

from B by changing A; to A3 and Ay to A, (t = 1 if n is
odd, and ¢t = 4 otherwise), and the same for other parties. For
convenience, we name this inequality the extended-MABK
(EMABK) inequality.

Furthermore, the tripartite EMABK inequality can be gen-
eralized into one iterative formula where the (n 4 1)-partite
inequality is always of “dual use.”

Observation 3. Let B{™ < 1 be the standard n-partite
MABK inequality, and B{*~) be obtained from B{™™ by
Mfi) — Mgi) and Méi) — M, where M ,Ei) is the kth measure-
ment for the ith party, t = 1 if n is odd, and ¢ = 4 otherwise.
Then the (n + 1)-partite Bell inequality defined in Eq. (5) has
the “dual-use” property.

The proof of Observation 3 is provided in Appendix B. As
we have verified numerically, the n-partite EMABK inequality
is tight for n = 3,4, 5. We have one remark. The tripartite
EMABK inequality is not the unique “dual-use” inequality if
we allow more measurements for the third party, for example,
the Wiesniak-Badziag-Zukowski (WBZ) inequality [40].

V. THREE MEASUREMENTS
First, we can simplify the iterative formula in Observation
2 with the linear constraints in Eq. (3), which result in the
following solution:
Br(lJrff) — _B,(l+++) 4 B,(f*’) 4 Bfl+f+)’
B;(q_-H_) — ZB;'H'H _ B](;H——) _ B,(1+_+) + B,(,___),
B,(:+7) — Bfl+++) _ B,(;Ler) + Br(lfff)’

(——+) _ g+ _ g+ L gl——)
B =B B 4B,
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By inserting this solution into Eq. (2), we have the simplified
general iterative formula:

B =3B - C + G+ )
+ BT — C3) +BTI(C - Gy)
+BS -l < L. (7)

Notice that, even if all B**%)s contain only n-partite cor-
relations terms, there could still be terms in B, which are
not n-partite correlations. This issue can be overcome by in-
troducing one extra condition that B{" =) = —B{""). Then
Eq. (7) reduces to a simpler iterative formula as follows:

B, = 2BH(C + C) +BTT(C — G)
+B(C - )1 < 1.

For example, as a tripartite inequality with n-partite corre-
lations terms, the WBZ inequality is recovered with [B%;+++)
being the standard CHSH inequality in Eq. (6), IB%S'J’_) ob-
tained from IB%;'H’H by By — B3, and then A <> B, IB%§++_) by
A, — Az and By — Bj.

All the previous examples are based on the CHSH in-
equality, which contains only two measurements per party,
whereas the CHSH inequality is not the only relevant inequal-
ity in the (2,3,2) scenario. The additional tight and relevant
Bell inequality in the (2,3,2) scenario is the 13322 inequality
[20,26], which can probe the nonlocality of some two-qubit
states out of the capability of the CHSH inequality [41]. An-
other interesting point of 13322 inequality is that its maximal
quantum violation increases together with the dimension of
the tested quantum system [42], which can identify the di-
mension of a quantum system device independently. Here we
develop an iterative formula based on the 13322 inequality. For
convenience, denote B3*? the n-partite 13322-Bell function
according to this iterative formula, where B3**2 < 1 is the
standard normalized 13322 inequality [26]:

B3> =1[A| — A, + B — B, — (A| — A2)(B| — By)
+ (A1 +A2)B; + A3(B1 + By)] < 1.

Observation 4. Let B{™1) be the standard B}**? in the it-
erative formula, from which we obtain Bt+~) by B; — —B3,
B(r~P by A; — —Aj,and B )by A} — —Aj, Ay —> —A;
and A3 — —Aj, and then we obtain the (n + 1)-partite Bell
inequality ]B?lizlz as in Eq. (7).

The explicit expression of the tripartite Bell inequality in

this iteration reads

B3 = i[(Al —A2)C1 + By — By — (A1 — A2)(B) — By)C
+ (A +A2)B3C3 + A3(B) + B)G] < 1.

By replacing C; with C;D;, it results in Bi”z. In the same way,
we obtain B3?? for n > 5. As it turns out, B3?? < 1 is still
tight. Note that B3*? is not invariant under the permutation of
parties anymore, which is different from the generalizations
of 13322 in Refs. [27,28,43].

VI. EXTENDING SLIWA’S INEQUALITIES

As we have seen in the previous sections, it is already
powerful enough to use one B, < 1 and its equivalent Bell
inequalities as generators for (n 4 1)-partite Bell inequalities.
For a given normalized B,, < 1, the general procedure is as
follows. First, we generate the equivalence class of B, by per-
mutations of parties, measurements and outcomes. Then we
choose all BY from this class and test the conditions in Eq. (3).
If all the conditions are fulfilled, we construct (n + 1)-partite
Bell inequality as in Eq. (2).

In Appendix C 2, we have employed Sliwa’s inequalities in
such a way to generate four-partite tight ones. As an example,
we present the first inequality in Sliwa’s family, i.e., Sliwa; =
Al +By —A B, +C, —AC; —B,C;y +AB,C; <1, which
is trivial from the perspective of quantum violation. Notwith-
standing, let IB%§++) be the standard Sliwal in the iterative
formula, from which we obtain Bgﬁ) by C; < (C,, ]Bg7+)
by Cy <> C, then C; — —C, and B{ ™ by C; — —C}, and
finally we obtain the four-partite generalization of Sliwa; as
in Observation 2 with the measurements D;, D, for the last
party. More explicitly, the four-partite inequality reads

By =3B (D) + Dy) + B (1 — Dy)
+BS V(1 -Dy)] <1,

whose maximal quantum violation is 4v/2 — 3.

VII. CONCLUSION AND DISCUSSION

In this work we have developed a very general itera-
tive formula to generate multipartite Bell inequalities from
few-partite ones. By imposing extra linear conditions and
symmetries on the n-partite ones, the iterative formula can
also be simplified. Based on this observation and starting from
the CHSH inequality, we have not only recovered famous
families of multipartite Bell inequalities, like the MABK
inequalities and the CAF inequalities, but also found the ad-
ditional EMABK inequalities to combine the advantages of
the aforementioned two families. Starting with 13322 and the
inequalities discovered by Sliwa, additional inequalities with
the properties like tightness have also been constructed. Hence
our general iterative formula is powerful in the field of Bell
nonlocality.

We have concerned ourselves mainly with the Bell inequal-
ities in the (n, m, 2)-scenarios here, while the generalization to
the (n, m, d)-scenarios or other concepts like network nonlo-
cality is yet to be done. An effective algorithm to implement
the iterative formula starting from a given Bell inequality and
its equivalence is also desired. Finally, as Bell inequalities are
closely connected to information processing tasks, it would be
very interesting to clarify in which sense our iteration method
allows one to identify novel quantum resources.
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APPENDIX A: A COUNTEREXAMPLE
OF NONTIGHT B4 FROM TIGHT B3

Let IB’>§++) be the Sliwa’s first inequality [20],

[B§++)=A| +B+C —AC,—BC, —A B
+AB,C <1,

J

Scush = {3(A1B) — A1By — A,By — AyBy)
3(=A1B1 +A1By — AsB1 — AsB,
1(—A1B| —A\B, — A;B + A>B,
1(A\By + A\B, — A)By + A2B))

For convenience, let Scysu[i] denote the ith entity in the
set Scush, [ €{1,2,...,8}, thus Scusul[4] refers to the
standard CHSH inequality. Arbitrary (n + 1)-partite Mermin-
Ardehali-Belinski-Klyshko (MABK) inequalities [30-32] are
constructed as follows. (Commonly) choose B§++) = CHSH
as the standard one in (B1) (i.e., CHSH = Scysu[4]) and
Bgﬁ) to be obtained from Bﬁ” by swapping the two mea-
surements for parties A and B, i.e., A] <> A, and B; <> B;.
Through

By = LB +C) + BTG - ol < 1,

we get the tripartite MABK inequality. Similarly, let B{t)
be the n-partite MABK polynomial, B{*~) to be obtained
from B{") by swapping the two measurements for each party.
Finally using Eq. (5) completes the iteration.

Observation 3 in the main text reads as follows.

Let B < 1 be the standard n-partite MABK inequal-
ity, and B{*~) be obtained from B{**) by M\" — M{" and
Méi) — M? where M,Ei) is the kth measurement for the ith
party, t = 1 if nis odd, and ¢ = 4 otherwise, then the (n + 1)-
partite extended MABK (EMABK) inequality defined via

B = 1BSF(C +C) +B(C - G < 1

is “dual-use.”

1, 3(—A\B; — A1By + A2B — A;B,

<
<1, 3(A1By — A1By + A;B) + A3B)
1

and through the symmetric transformations
IB§+_) — IES§++), Bg__) — B§_+) — IB%§++)(C1 — —C)),
(AD)
then the iterative formula
By = {[BS™ (1 +D1)(1 + Dy) + B (14 Dy)(1 — Dy)
+ B (1= D)(1+Dy) + By (1 = Di)(1 = D))
<1
tells us
Bs =A; + By +CiDy — AiCiDy — BC\D| — A 1By
+AB,CD; < 1. (A2)

The inequality (A2) is not tight from numerical check, while
its split forms in Eq. (A1) are all tight.

APPENDIX B: PROOF OF OBSERVATION 3

Given a standard Clause-Horne-Shimony-Holt (CHSH)
inequality [13] (A;B; +AB; + A;B) — A3B,)/2 < 1, acom-
plete group of its equivalent partners can be generated under
the three kinds of transformations (permutations of parties,
measurements, or outcomes):

—_ = =

—_
—_—

)
1, 3(A1By + A1By + AyB) — AyBy)
)
)

INCINCIN N

. 3(=A1B1 + A 1By + AyB| + A2B, B1)

(
1. Predefinitions and analyses

Quantum mechanically, for the observables A;, B;, and C;
with two measurement outcomes,

A; = - (sinf,; cos @y, Sin B, sin @y, COSOy;)

[ cosby sin 6, e~ %«
~ | sin@, e'%« —cos 6,

so do B; and Cj, I € {1,2,3}. Without loss of generality,
we fix all Bloch vectors relating to the observations shown
in a typical Bell inequality on xz plane, which means that

¢m = 0, and here “m” expresses the parameter ¢, involving
“measurements,”’

|:cos 6.
l =

sin 6,
sin 6, i| ’ (B2)

—cos O,y

and so do B; and C;, [ € {1, 2, 3}. Of course, there is another
way to simplify calculation, namely, setting 6,, = 7 /2 (xy
plane), then

0 e i¢a
Al = |:ei(p01 0 }7 (B3)

andsodo B; and C;, I € {1, 2, 3}.
To accomplish the demonstration, we need to prove the
following two lemmas for even and odd n, respectively.

062404-5



XING-YAN FAN et al.

PHYSICAL REVIEW A 108, 062404 (2023)

Lemma 1. The maximal quantum violation of EMABK
inequality B, < 1 is as strong as that of the n-partite MABK
inequality, i.e., BM®* = 2(=1/2,

Lemma 2. The n-partite EMABK inequality B, <
olated in the whole entangled region 6 € (0, 7 /2).

We have known that the maximal quantum violation
of the (normalized) n-qubit MABK inequality is 2*~1/2
[29], iff the system is at the n-qubit Greenberger-Horne-
Zeilinger (GHZ) state [36] or its unitary equivalent partners
[37]. First, we try to expain this fact using the generalized
GHZ state |Wgguz(0)) = cos(0)[|00---0) + sin(6)|11--- 1),
6 € (0, /2), (when 8 = 7 /4, that is the n-qubit GHZ state).

1 is vi-

For simplicity, we denote the antidiagonal el-
ements e; of a given square matrix in column
|
0
.
110
B,=C=---=Dy= ! 0
PR T A+

For example, when n = 2,

CHSH = 1[A(B; + By) + Ax(B,

so does

CHSH' = 1[A2(B) + B,) — A1(B,

— B>)] = /2 Adiag(1, 0,0, 1),

Jj as Adiag(ey, ez, ..., em_1,em). Likewise, define
Diag(ey, ea, ..., em_1,em) as the diagonal elements of a
matrix. Since we care about the elements posed on four
corners in a specific matrix only, the corner or (anti)diagonal
elements can be used to mark a matrix thereafter.

Select 0,, = 7 /2, and

T
©Pa1 = 01 Pa2 = 5
T
Pr1 = Pc1 = = Qdi1 Z’
T
<Pb2=§0c2="'=<.0d2=z,

which indicates

1 . 0 —-i s
O] = Adiag(1, 1), A; = |:i 0i| =1iAdiag(l, —1),

1+i 1 . . .
= —Adiag(1 —1i, 1 +1),
0 ] e

1—i 1
— —Adiag(1 +1i,1 —1).
0} e

(B4)

—By)] = \/zlAdlag(ly 0,0,-1),

up to a setting permutation; cf. Eq. (B4). Recursively, we write the tripartite MABK operator,

BMABK

L[CHSH(C, + C,) + CHSH'(C; —

C»)] = 2 Adiag(1, 0,0, 0,0,0,0, 1).

Through the iteration above, the n-qubit 2"-dimensional MABK operator reads

BMABK = 2(=D/2 Adiag(1, 0, . ..

which can be maximized to 2"*~1/2 for the n-qubit GHZ state (|00 - - -

,0, 1),

0) +[11--- 1))/v/2.

2. Proof for even n

a. Lemma 1

Proof. For Lemma 1, we find that under the assumption of (B3), (

Pal = 0,

Opl = Pc1 = -+

P2 = Pp3 = P2 = Pe3 ="+

the maximal violation is gained.
Since we have known that in MABK inequality

]BMABK

and (BMAPXY is obtained from BMAPK via a permutation for measurement settings. Although B{*}

Al,Bl —)B3,Bz—>Bl,...,

= Q41 = ——

Dy — D3, D, — D), the matrix forms of the operators (B,

B,) < 2*=D/2, and if

Pa2 = Pa3 = =

T
4’
T

= Qa2 = Qa3 = —

1 (BS)

L[BMAEK(Dy + Do) + (BYABX) (D — Dy)] < 1

n—1

=B"A; > A3, 4, —

BMABKY and B{*]” in Observation 3 are

and
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uniform under the constraint (B5). Hence (BPMABK) — (BMABK) for the n-qubit GHZ state (|00 - --0) 4 [11---1))/+/2. This

ends the proof of Lemma 1 for even n.

b. Lemma 2

As for Lemma 2, we notice once condition (B2) holds, together with

n
901 290225’ 9{13:05

T
Op=-=0a=—. 0= =01=03="=03=0,

Oi2 =7 — 41,

0 1 1 0
A1=A2= 1 Oi|a A3=[0 _1i|v

namely,

0 1 1 0
B2::C2=[1 O]’ 31::C1=B3::C3=[0 _1]’
Dl — cos O, sin 6, D, — —cosby;  sinfy;

"= lsin6;; —cosby |’ | sin6y cosby |

then (B,) > 1 is satisfied in the whole entangled region 6 € (0, 7 /2).
Proof. Whenn =2, for6,; = /2,6, =0, and 8, = 7 — )1, we obtain

10 1 |1 0 | cos By sin Gy, | —cosBy  sinby
A1_|:1 Oi|’ A3_[0 —1:|’ B'_|:sin9b1 —cosOp |’ B, = sin@y;  cos6y |’

which implies

cos Oy 0 0 sin 6

1 0 — oS Oy sin 6 0

CHSH = E[AI(BI + B2) +A3(B) — By)] = 0 §infy  —cosy 0
sin 6 0 0 €0S O

After that, the mean value of CHSH operator for the state |¥(6)) = cos#|00) + sin0|11) reads

(CHSH) = cos 6}, + sin(20) sin 6 = 1/ 1 + sin’*(20) cos(6p; — 1),

(B6)

where tan 1 = sin(26). In this way, set 6;; = n, then VO € (0, 7/2), (CHSH) > 1 all the time. Notice for every n (e.g., n = 2
for CHSH), the two measurement settings of the last party are completely the same, and therefore we may need to construct
BT with the nonzero antidiagonal elements k; in both column 1 and 2", and similarly for the nonzero diagonal elements of

n—1
IB%,(:T) in column 1 valued &, and column 2"~! valued —k,,

B D = k) Adiag(l, ..., 1), B{") =k Diag(1, ..., —1),

with ki, k; implying two constants, inspired via the expressions of A; and Aj.
In the case of n = 4, select the following measurements:

T T
O =002 =—=, 03=0, ‘9b2:9c2:51 Opt =01 =03 =03 =0, Op=m— 0,

2
0 1 1 0
Al =A2=[1 O:|’ A3=[O _1}’

0 1 1 0
BZZCZZ [1 0j|v BI :B3 :Cl :C3 = [O _1}7

| cosba sin 6, _ | —cosbi1  sinfyy
"= |sin6y; —cosOy |” 72 7 | sin6y  cos6y |

then

Further we obtain

0 1 1 0
B{"" = CHSH = 1[A1(By + By) + Ay(B) — By)| = A(B; = [1 o] ® [o —1],

062404-7
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_ 1 0 1 0
By = §[A2(31 +By) +A((By — B))] =AxB; = [1 O] ® |:1

and

1

o} = Adiag(1, 1, 1, 1),

0 —

1 0 1 0
IB%(JFH B(++)(A1»3,A2»1, Bio3,By1) = —[A3(B3 + B1) +A2(B3 — By)] = A3B3 = [ 1} ® [ :|

=Diag(l, -1, -1, 1),

1 0 0 -1

_y _ 1 0 1 1 0
By = BY (A1 Ao, Bios, Bat) = S[A2(Bs + B1) + A3(By — By)] = Az =[ }@[ }

_51 0 +-) .
G+ G —2|:0 _1:|, B

After that, the matrix forms of IB%;JFH, and Bg*f) are as follows:

-
BT = BYABK = [B””(c +C)+BT(C -Gl = ) A(/)I
with
1 1 1 —1]
[ 0 DS RS R, |
M=\, 1 1 -
-1 -1 -1 1_
and

B(+ ¥ B(++)(AH3 Ar1, Bi53, By, Cio3, Gy ) = Diag(1, —

[B<++> (C+C)+BSY (G-l =B ® [(1, _01}.

M | 0 1
} =5 : ; (B3)
1 0
8x8
-1,1,—-1,1,1, —1). (B9)

In view of the fact that we concern ourselves with the (anti)diagonal elements in Egs. (B8) and (B9), thus they match Eq. (B7)

with k; = —1/2 and k, = 1. Further, we discover
BT = BYAPK = 1B(C + C) + B (€ — Ol
and C; — G, = [_l 1 :}] holds for any even n. Hence according to the iterative formula of MABK inequality,
0o --- 1
B(++) - _ 1 . . .
n—1 2(n—2)/2
on—1ypn—1
Likewise,
]B::I) = ]BMABK(A e d Ag,Az —> A], ey B] o B3, Bz e B[)
=3B (G + )+ B (G - o,
and C3 + C| = 2[(1) _0]] is ascertained for any even #n, then recursively,
1 -~ 0
B =|: : :
0 _
2/1—1 in—l
which implies that
cos O — 2<_+)/2 sin 6,4
BEMABK [B(++)(D1 +D2) + ]B(+ )(Dl DZ)] — .

1 .
— 3o sin edl

and the expectation value of BEMABK for the n-qubit generalized GHZ state cos 6 |00 - - -

(BMAPK) = cos 61 — sinf,,

2(n=2)/2

n > 2, and n is even.

062404-8
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In summary, ¥ even n, the preceding measurement settings (B6) reduce (BEMABK) o

EMABK sin(20) .
(Bn ) = COS edl — W S Gdl
sin(20)
I+ — o cosOa +6).

where tan£ := sin(20)/[2"=2/2]. (BEMABK) is oreater than 1 V@ € (0,7/2), after designating 6,; as some typical
values, e.g., —&. |

3. Proof for odd n
a. Lemma 1

In the case of odd n, we consider the constraints in (B3), then (BEMABK) < 2(1=1/2 Once

T
©Dal = Qa4 = O, Pa2 = Pa3 = Ey
i
DObl = Prs = Q1 = Pea =+ = QPd1 = Pd4 = Pel :_Z’
i
P2 =P =P = Q3 = = Qa2 = Qa3 = P2 = (B10)

the maximal violations are attained.
Proof. In comparison to the transformation rule of B between odd and even 7, namely,

B(+_) Bi:T)(Al —>A3,A2—>A1,Bl —>B3,Bz—>Bl,...,C1 —>C3,C2—>C1), even n,
"1 |BY(A) > As, Ay — Ay, By — B3, By — By, ..., Dy — D3, Dy — Dy), oddn.
We conclude the permutation process for even n can be recovered as long as Ay = A, B4 = By,...,C4 = C; under the cir-
cumstance of odd n. Thus set ¢4 = ¢, =0, and B4y =B; =--- = C4 = C; = —m /4, then the matrix forms of ([B%}:’[_AIBK)’
and ]B%f:l_) for odd n are the same under the constraint (B10). Therefore, (BEMABK) = (]B%,I:/IABK) for the n-qubit GHZ state
(00 ---0) + |11 --- 1))/«/5. This ends the proof of Lemma 1 for odd n. |
b. Lemma 2

As for Lemma 2, we observe that once the following condition (B11) holds, (BEMABK) > 1 is satisfied in the whole entangled
region 6 € (0,  /2):

T
0 =00 =0p =0 =---=0;1=0pp=0;, 0,3=04=03=0pu=---=043 =04 = 7
Vil =02 =3 =Pl =P =P =" =Pq1 = P02 =Pa3 =0, Qa4 = Qp4 = -+ = Qa4 = X (B11)
T
b2 = =01, o2 = Qo1 = [(—1)<"*1>/2]Z,
namely,
1 0 0 1
A=A =B =B, = =D1=D2—[0 _1:|, A3 =B;3 = =D3=|:1 0:|,
0 —i
Ay =By = —D4—[i Oi|,
1 (1 \n—=1)/2
£ cos O, ﬁsmeel[l i(—1) 1
T3 sinb[1 +i(=1)"2] — €08 O, ’
— cos 6, L sin B {1 — [(= )" ]i)
Ex=—| | _ . (B12)
-5 sinber{l + [(—D)=D/27i) o8 6,1
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Proof. If n =3,

1 0 0 1 0 —i
A1=A2=B1=Bz=|:0 _1} A3=33=|:1 O:|’ A4=B4:|:i 0],

cos 6,1 %jﬁ”‘” —co8 0, sineil/(iu-i)
G = sinfa-1)  _ ocg | G =- sin 6,1 (1—i) 080 )
NG cl V2 cl
then
cos 6, 0 0 sinf.;(1 41
C‘+C2=2[ 0 —cos@cl]’ Cl_Cz:ﬁ[sinQCl(l—i) s )],
and

Bg++) = CHSH := 1[A(B) + B,) + A2(B| — B,)] = Diag(1, -1, —1, 1),
and, similarly,
B := 1[A3(Bs + Bs) + A4(Bs — Ba)] = Adiag(1 —1i,0,0, 1 +1),
which signifies that
1 _
Bs = S[B;""(C1 + C) + B, (G — G

sin 6,

: Adiag(1 —1i,0,0, 1 +i) ® Adiag(1 +1,0,0, 1 — i)

= Diag(1, —1, —1, 1) ® Diag(cos 8,1, — cos 6.1) +

= cos .1 Diag(l, ..., —1) 4+ /2 sin 6,1 Adiag(l, ..., 1)
cos O, e W2 sin O,
V2 sinf.; --- —cos 6,1 88

Further, the mean value of B3 for the three-qubit generalized GHZ state cos 8 |000) + sin 8 |111) reads
(B3) = cos(20) cos .1 + V2 sin(26) sin 6,;.

Once n =5, select the following measurement:

Al:A2231232=C1=C2=D1=D2:|:1 O}’

0 -1
0 1 0 —i
A3=33=C3=D3=|:1 0:|, A4=B4=C3=D3=[i O:|’
€08 6, 4 sin6,;(1 =1) —c0s 0, 4 sin6,;(1 —1)
Er=1 1 g0 21+i) ﬁ—coese T Ling, (1 41) v cos @ ’
72 el el 72 el el

then we have
(Bs) = cos(26)cos B, — 272 sin(26) sin 6,;.

For arbitrary odd n (n > 5), via iteration,

1 - 0

1 1 0 1 0
B§++)=—[AI(B1+B2)+A2(BI_32)]=A1B1= e =1y e )

) 0 | 0 1

0 --- 1
4x4

1 _ . . .

By = SIBSY(D1 + D) + By (D1 — Da)l = B{™Dy = Diag(l, ... ~Dss ® Diag(1, —1) = Diag(l. ... Digsts,

which means that
B = BMABK — Diag(1, ..., 1)y iyon 1,

n—1

for odd » under the constraints of (B12).
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Likewise,
BS" ™) = 1[A3(Bs + By) + A4(B3 — By)] = Adiag(1 —1,0,0, 1 +1)
B =B (A — A3, Ay — Ay, ..., Dy — D3, Dy — Dy)
=2 Adiag(—1 —1i,..., =1 4+1)i6x16.

which indicates that

B =209 Adiag(1 —i,..., 1+ i)p-1,001, (%5)is 0dd,
" Adiag(—1 —1,..., =1 4+ 1)p-1,00-1, (HT) is even.
After that, we obtain
1
BN = B (B + Ex) + BT (B~ Ey)]
[ cose, cee 202/24in g,
: . : . (%) is odd,

20-2/25ing,, .- — €08 0,1 o

[ cosé, cee =2W=D/24in g,

: . : . (%) is even,

—2n=D/2gin@, --- — 086,

L 2!1><2H

and the expectation value of BEMABK for the n-qubit generalized GHZ state cos 0|00 - - - 0) 4+ sin 8|11 - - - 1), reads
(BEMABK) = cos(20) cos 6,1 + [(— 1) TD/2120 272 5in(26) sin 6,1,

n > 2, and n is odd.
In conclusion, V odd n, n > 3, under the condition of (B12), the expectation value of BEMABK reads

(BEMABK) — ¢05(26) cos 6,1 + [(— 1) D/2120=272 5in(20) sin 6,

c0s2(20) + 2—2sin(260) cos[B, + (—1)"~V/?¢],

where tan ¢ := [(—1)"*D/2]tan(26). Obviously, V6 € (0,7/2), (BEMABK) > 1 for some typical valued 6,;, such as
[(—D) 2], [ ]

APPENDIX C: SLIWA’S 46 INEQUALITIES AND THEIR TIGHT GENERALIZATIONS
1. Decomposition of Sliwa’s 46 inequalities
In the following Table I, the 46 Sliwa’s inequalities [20] are rewritten via the iterative formula
Bs = 3B (C + C) +BS (1 -Gy +BY P -l <1
under the condition
B = BS + B — B,

2. A family of (4,2,2) inequalities
Next we will start from Sliwa’s 46 tight (3,2,2) inequalities [20], adopting the equivalent transformations and iterative formula
By = 3[BS™(D1 4+ Do) + B (1 - Do) + B P(1— D1 < 1
under the condition
]B:(S**) — ]B:(5+*) + B:g*‘i’) _ B§++),

to establish tight (4,2,2) Bell inequalities. For simplicity, all Bg’H)’s are set to associated Sliwa’s inequalities after normalization,
which are positioned in the first row of Tables [I-XLVII below. Note that all additionally generated inequalities are normalized
and Q refers to the numerical quantum upper bound of corresponding inequality, whereas the additional (4,2,2) inequalities are

too cumbersome to be listed completely after Sliwas, so we present two of them only and list them entirely in [44], which is
open source.
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TABLE 1. 46 Normalized Sliwa’s inequalities. Sliwa, indicates the /th Sliwa’s inequality.

Number Bell inequalities
Sliwa, A +B,+C —AC —BC,—AB +ABC <1
Split form  B{™ B By

1 1 —14+2A,+2B, —2AB,
Sliwa, HAIBICi 4 AsByCy + ABiCy — A ByG) < 1
Split form  B{™ B By

S(AIBi + AB) — AiBy + A:B)) J(AIB — ABi + AiBy + A:B)) -B;"
Sliwas HAIBICi 4 AsB\Cy + AiByCy — ArByC) < 1
Split form  B{™ B By

1(A\By + A:B, + A B, — A;B)) 1(A\By + A:B, — A\B, + A;B,) -BS
Sliwa, %(_AIBICI —AB,C, —AB,C, +A1B,C, +2A, 4+ B\C, + B,C + B G, — B,(,) < 1
Split form B{™ BT B

5(=2A\B) + 24, +2B)) 5(=2A\B, + 24, +2B;) 5(2A1B; + 24, —2B,)
Sliwas L(=A\B\C) — A\B,Cy — A\B\Cs — AsB\Cy + AsB>Cs + A 1By + A2B) — AsBy + A Cs

+A,C; — A, G, + A+ B,C +B G, —B,G,+ B +Cp) < 1

Split form  B{™ B By

$(=2A1B) +2A, +2B, + 1) §(=2A:B, + 24, +2B, + 1) $QAIB; +24;B) + 24, — 24,

+2B, — 2B, — 1)
Sliwas L(—A\B\C) — AiB,C) — A\ BoCs — AsBICy + A3B\Cs + A By + AiCs + ASCr — ASC
+A, 4 B,C, — BiC> + B,Cs + B+ C) < 1

Split form B(;“ B;*f) B;fﬁ

1(=2A1B, + 24, + 2B, + 1) 1(=24A;B; + 24, + 2B, + 1) 1(Q2AB, 4 2A;B, 4+ 2A; — 24, — 1)
Sliwa; LBABIC) 4 AsB\Cy + A1BoCy — AsBoCy + A1BiCy — ArBICy — A ByCs + A2BrCy) <
Split form B;++) B;*f) B;fﬂ

A1B, 1(A\B) + A\B, + A;B) — AyBy) -B
Sliwag LQA\B\C) 4+ AiB\Cy — A3B\Cs — 2A1B,Cy — A1BoCs + ArBoCr + AiBy + AsBy + A By + ArB,) < 1
Split form  B§™ B B

AB; 1(A\B; + A\B, + A;B) — AyBy) AxB)
Sliway LQA\B\C) + AiB\Cy — A3B,Cs — 2A\B,Cy + AByCy — AyBoCy + AiBy + AsBy + A1By + AxBy) < 1
Split form B;++) Bf*) B;fﬂ

AiB 1(A1B; — A1B, + AyB) + ArBy) A\B,
Sliwayo 1(A1By + AyBi + A1By 4+ AyB;y + A\Cy — AyCy + A1C, — AyCy + B1Cy — BiCy — ByCy + ByGy

+A1B\Cy +A2B G, — A2BoCy — A1B.Gy) <

Split form BS* BT B

1(Al — Ay +AB, + A:B) 1(Bi =B, +AiB +ABy) 1(=Bi + By + AB| + A3B))

3. Some (5,2,2) Inequalities

In this subsection we will start from the third (4,2,2) inequality shown in Table IV, with the help of equivalent transformations
and iterative formula

Bs = 5By (E1 + E») +B{" (1 - Ep) + By V(1 - EDI < 1,
under the condition
B‘(‘**) — ]B‘(‘+*) + BA&*‘F) _ B‘(ﬁ*‘i’),
to build a family of tight (5,2,2) Bell inequalities. Akin to the circumstance of last subsection, the Bfﬁ” is set to the third
(4,2,2) inequality in Table IV, which is listed in the first row of Table XLVIII. Note that all additionally generated inequalities
are normalized and Q refers to the numerical quantum upper bound of corresponding inequality. Likewise, the additionally

established (5,2,2) inequalities are too cumbersome to be presented completely, so we print two of them only and list them
entirely in [44].
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TABLE 1. (Continued.)

Number Bell inequalities
Sliway, %(AlB|C1 +A,B\C, +AB,C, — AyB1C, — A B,Cy — AyB,Cy + A B,Cy, — AsB,C, 4 2A1B) 4 2A:B,) < 1
Split form B{™ BT B

AiB, %(A13| +A2By — A1By +AB») %(A13| —AsB; +A 1By +AyB»)
Sliwa,, i(ZAIB] +2A,B, + A1Cy + AyCy — BiCy — B,Cy + A Gy, + ACy — BIGy, — BG

+A2B,C) — A 1B,Cy — A2B G, +A1B(G) < 1

Split form B{™ BT B

$A1+Ay =By =By + ABi +A:By)  {(A1By — A\By + A8 + AsBy) $(AIBI +AB; — AsBy + AxB))
éliwam i(AlBICI —AB\Cy +AB,C, — AyB G, + A1 ByCy — AyBrCy — A\ ByCy + AyByCy + 2A1B) +2A:B,) < 1
Split form  B{™ B By "

AiB, %(AIBI +A1B, +AyB) — AyB») %(AIBI —A1B, +A,B) +AyB»)
éliwaH %(Alecl — AyB,Cy — A1B,Cy + AyBrCy + 2A1By + 2A5B1 + A 1Cp — ACL 4+ A G, — AG) < 1
Split form  B{™ B By

%(Al — Ay +A1B + A2By) %(AIBI +A2By +A1By — AyBy) %(AIBI +A2By — A1By + A2By)
Sliwas 1(Q2A\B| +2A;B + A\Cy + AyCy — 2B,C) + A C, + A,C, — 2B,C,

+A1B:C) — A1B,G, — A2 BrCy + A2 B () < 1

1(A +A; — 2B, + AiB) + ABy) 1(A\By + A\B, + A;B) — AyBy) 1(A\B; — A\B, + A;B) + A3By)

Sliwayq L(A\ByCy + A B1C; — A B,Cy — 2A;B,Cy — A2BC) — A3B1C,
+A2B,Cy +A1By +A3B + A1Cr + AxCr + A +A) < 1

Split form B;++) B(;*) B;fﬂ

1A+ A, + AB) — ABy) 1A+ Ay + A1B, — ABy) 1(A\By + AyB) — AiB; + A>B))
$liways L(—A\BIC) + 2A,BsCs — AsBiCy — 245B,C + A By + AsBy + AiCy + AsCy + Ay +Ar) < 1
Split form B;++) B;*f) B;fﬂ

1A+ Ay +A1By — AyBy) %(Al +A; —A1By + AyBy) %(AIBI + AsBy +ABy — AyBy)
Sliways LA BaCy + AyBiCy — ABaCy — AsBrCy — AsBiCs — AsByC

+AB; +AyB; + A C +AC + A+ Ay — 2B1Cy + 2B,G) < |1

Split form BS* B B

1A +A, — B +AB + B, —ABy)  3(A1 +A; — By + AyB) — By + A1By) 1(Bi+ B, +AB —AiB)
Sliwayg %(_AIBZCI +AB |G, + A 1B,C, — AyByCy — AyB Gy

—A2B,C, +A 1By +AxB +A\Cy +A,Cr + A + Ay —2B,C +2B,C) < 1

Split form BS™ B B

3(A1+ A2 — By + A\Bi + By — A2By)  5(A1 + Ay — By + AyBi + By — A By) 3(Bi — By + AiBi + A1)
Sliwaz i(AlBla +A1B,Cy — A1BiC, + A1B,C, + AyBiCy + AyBrCy — AyBi1 Gy

+A2B,Cy +A1B) +A 1By — AyBy — AsBy +ACy — AyCy + A + Ay — BIC) — B,Cy + BiG, — By(Gh) < 1

Split form B{™ BT B

i(AlBl +3A1B, — AyB1 +AyBy %(314131 +A By + AyB| — AyB, + 24, %(—314231 —AsB, —A1By +AB,

24, —2B)) —2B)) 124, +2B)
Sliway, L(“2A1B\Cy — A\B,C) + ABiCy — ABCy — ABiCy — AyBICy + AByCy + A B
—AxBy + A€ +ACr+ A1+ A, + BICL+ By + B+ By) < |1

Split form B{™ BT By

i(—Ale —AsB + A + A+ By i(—AlBl —A3By +A; +Ay + By + By) AB;

+ B>)
Sliway, 1(A1+ A+ B + B, + Ci + G+ A1By — AyBy + A\ Cy — AyC, + BiC) — B,G
—2AB|C) — A1ByC — A1B1Cy, + A1 ByCy, — AyB1Cy + Ay BrCy + AyBi () < 1

Split form BS* B B

5(1+A 4+ B —AB) 1(1+A; +Ay+ By + B, —A 1B, — AyBy) 3(A1By + A B, + AyB) — A2By)
Sliway; %(Al +Ay + B+ By —A By —A 1B, — AyBy — AyBy + A1Cy — AyCy + BICy, — B,

—AB,C) — AB,Cy — A\B\C, + A B;C, + AyB Cy + AyB,Cy — Ay B1Cy + A2 B(Gy) <
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TABLE 1. (Continued.)

Number Bell inequalities
Split form BS* By B
1(2A| + 2B, —3A\B, — A\B, 1(2A| + 2B, — A\B; — 3A; B, + A3B, 1(2A; + 2B, — A\B| + AB,
—AyBy + AxBs) —ABy) —3A2B, — AyB,)
$liwag, LAy + By + i + A1By + AsBy + AsBy + A\Cy + AxCy + ACy — BICy
+2A,B,C, — A\B,C, — A,B|Cy — 2A,B,C, — 2A,B,C, + AB,(G,) < 1
Split form  B{™ B By
1(1 424, + 24, 4+ 2A,B; — 2A;B)) 1(142A,B) +2A,B, + 2A;B) — 2A;B,) (=14 24, +2B) — 2A,B, + 4A:B,)
$liways L1 + By + Ci +A1Bs + AsB) + AsBs + A\Cy + AsCy + MGy — BiCy
124,B,C; — 24,B,C; + A,ByCy — AsB,C) — 2A:B,Cy — ArBoCy) < 1
Split form  B{™ B By
$(1+ 24, +2A; 4+ 2A1B, — A;B,) (1 +4AB)) 1(—1+42A; + 2B, — 4A,B,
+ 2AB, 4+ 2AB; 4 2A5B,)
Sliwagg (A1 4 Bi + Cy + A 1By +2A;B; + A\Cy + 24,C, + BiC) — 2B,C,
—A,B,C, 4+ 2A,B,Cy — 24,B,Cy — 24,B,Cy) < 1
Split form BS* B B
$QA1By — 2458, + 24, + 24, §(=241By + 24,8, + 24, — 24, + 2B, $(1+A; =B, +AiB) — AsB,
+2B; — 2B, + 1) + 2B, + 1) + AB; + 2A,B5)
Sliway QA + Ay 4+ Bi + C — A\B; + A(By + A3By — A\Cy + A\Cy + AyCy + ByCy + B1Co + B,Cy
+2A,B,C; —AB,C; — AB,C, — 2AB,C, — 2A,B|C; — A»B,(G,) < 1
Split form B{™ BT B
1(=2A1B; — 2A;B, 4 24, + 24, 1(2A\B; — 2A;B) + 2A\B; + 2A;B; + 1) 1(—4A1B) + 2A:B, + 44, + 24,
+2B,+2B,+ 1) +2B,—-1)
Sliwag 12A,B,C) — A{B>Cy — A B Cs — 3A1B,Cs + AsBiCy — 2A4,B2Cy — 24,B,C
+A1By — A3B) +ACy — AyCy + AL + Ay — BICyL + ByCyL + BIG + By (G) < |1
Split form  B§™ By B
%(AIBI —2A1B; — A2B) — AyB, é(ZAlBl +A 1By +ABy —AyBy + Ay — By) %(_ZAZBI +A2By —AB) — A 1By
+A1+By) +Ax2+By)
Sliwazg é(ZA.BICI —AB,C; —3AB,C, — A|B,C, + A,B1Cy — 2A,B,C) — 2A>B,Cy, + A1By — Ay By
+ACy —ACy + A + Ay — BiCy + B,Cy + BiG, + ByG) < 11
Split form B{™ BT B
$(=A1By = 24:B, + A + By) $GAIBI + A, — B) §(=A:B1 = 2A,B) + A, + By)
Sliwasy  L(241BC) + ABaCy — 2A,B,Cs + 2A1B2Cs + AB\C) + 24,B,C1 — ABiCs + AsBaCy + 24, By + A By
—2A:B) —A,B, + A C, —ACr+ A+ A, — BiCy — B,C, + B,G, — B,(,) < 1
Split form B{™ BT B
%(AIBI +2AB, — AyB1 + AyB) %(314131 +A —By) %(—2A231 —AsBy —A1B +AB,
+A —By) +Ay+ By)
Sliwas,  L(=A1B,C) — 24/B1Cs +241B,Cs + 24:B1C) + 34:B,C) — AsB\Cs + A1BoCy — AiBy — AyBy + A, Cy
—AC1 +A1 +Ay +BG — B, + B +By) < 1
Split form B{" B{) B
_%(_AIBI +2A3B, + A1 + By) _%(AIBI —2A1By + AyB) +AyBy + A1 + By) %(_ZAZBI —A2By —AB, +AB,
+A; + By)
Sliwas, LA B\Cy — A BsCs + 245B1C1 + 2A:B:Cy + AsBiCs — 24,B,C5 — A1 B
—AyB +2A,C + A G, — 2A,C — AyGo + A + Ay — BIG+ B,G, + B+ By) < 1
Split form BS* B B
1(A1B) —A\B, + A By 424, — A, 1(—A1By + 2428, + A; + By) 1(=A3By —2A2B, + A|B| — A\B,
+ B>) +A>+By)
Sliwass LAy +As + By + By + C1 + G — ABy — AsBy — A\Cy — AyCy — BaCy — BIG

+2A,B,C, + 2A,B,C, + A1B,C, + 2A,B,Cy + Ay B,Cy + A,B G, — 3A,B,C5) < 1
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TABLE 1. (Continued.)

Number Bell inequalities
Split form BS™ B B
1(14+ABy +ABy + AyB; — A;By) 1(A1 4 B; — A(B| + 2A2B;) 1A+ By +AB| — A1B; — AB,
—2A:B))
$liwas, L(Z2A1B1Cy + 2A1ByCy + A1 BoCy + ArBiCy + 2A,B2Cy — 2A2B2C
—AB, —AyB) — A1G, — ACy+A + A, — BCy —2B,C) —2B\C, — B,C,+Bi+B,+Ci+(G) < 1
Split form  B{™ B By
$(=ABI +AB, — By — By + 1) $(=ABI + 24,8, + A, + By) $(=AsB1 = 24,8, + A\B) — A\ B,
+ Ay + By)
Sliwass LA+ Ay + By + B, — A\B| — 2A1B, — 2A,B; — AyB; + A(Cy — A,Cy + BIC, — By
—AB\C) — 24,B,Cy — 2A,B1Cy + 2A1B,Cy + A2B1Cy + 24,B,C; — A2B1Cy + AyBoCy) < 1
Split form B;++) B;*f) B;fﬂ
$(A; + By —2AB, — A\B, — A;B, $(A1 + B, —3A:B,) 1(Ay + By — AiB; + A B, — 2A;B,
+A2By) —A2B)
$liwasg L(=2A1B\Cy + A BsC) + ABiCs + 2A,BsCs + A3B1C) — 24,B,C) — 24,B,Cs — ArBaCs + A, B,
+A By, +ABy + AxBy, + A Cy +A1C, + AC + Ay + 2A, + BCy — B,Cy — BiC, — B,Gy) < 1
Split form B{™ BT B
1(2A\By — A;By 4+ 24, + A, — By) 1(—A\By +2A:B; + A, + By) 1(2AB, + A1B, — AyB; + A,
+A —By)
$liwas; L(=3A,B,C) + 24/ B;Cy + 24,B,Cs + A1 BaCs — ArBaCy — AsB Gy — 24,B,C; + A B
+A 1By + A3By + AyBy + A1Cy + A1Cy + AyCy + AyCy + 2A1 + B1Cy — ByCy — BiG, — By(G) < 1
Split form B{™ BT By
_%(214132 —A2By +2A, +A; — By) _%(—214131 +A1By +AB1 + AyBy + A _%(314131 +A; —By)
+ By)
Sliwasg L(A1B1C) — 24,B:Cy + A1BiCs + 24, B,Cy — 2A:B,Cy + ArBaCy — 245B,C, — AxBaCy + 2A, By
+2A;B; + A Ci + A C, + A, C + ACy, +2A, — BiCy + B,C) — BiC, — B,(G,) < 1
Split form BS" B B
1(Q2A\B; — AyB 4 2A, + A, — By) 1(A\By —2A\By + AyBy + A2By + A1 + By)  1(A(B) + 2AB, + AB) — A;B,
+A —By)
éliwa39 é(2A| + 2B, +2C, —AB, +A B, +A,B; +A>B, — A \C, + A,C, + A,Cy + A,C, — B1Cy + B,Cy + B,C, + B,C,
+2A,B,C; — AB,C; — A|B,C, — 2A,B,C, — AyB | Cy — 2A,B,Cy — 2A,B1C, + AyB,Gh) < 1
Split form  B{™ B By
1(14+A +A+ B+ B, —AB, 1(14+ABy +ABy + AB; — A;B)) 1(=1+ 24, + 2B — 2A,B) + 2A,B,)
—AxBy)
Sliwas 124, 424, + 2By — A\B\Cy — 2A,BoCy — 241B1Cs + A BsCy — AyBICy — 245B5C + 2A4,8,C;
—A3B,Cy — ABy + A 1By — AyBy + AyBy + A1C + A1Cy + AyCy — AsCy + 2B1Cy + 2B,Cy) < 1
Split form B;++) B(;*) B;fﬂ
%(—214131 —AyBy +2A1 + Ay %(—Ale —2AB; + Ay +2A, + 2B + By) %(—AlBl +2A1By + A3B) + AyB,
+2B; + By) + A1 —By)
Sliwa4| %(—3A|31C| —A1B,Cy —4AB,C, + A1 B,Cy — AyB1Cy — 2A,B,C + Ay B1Cy
+2A,B,C, + A 1B +A1C, + ACy — AG + A+ B,Cy +B1G, — B, + B +C) < 1
Split form B{™ BT B
%(—6A131 +2A; 4+ 2B, +1) %(—2A23| —4A,B, +2AB, — 2A,B, %(214132 + 2A,B, + 4A,B; + 24,
£24, 4+ 2B, + 1) —2A,+2B, —2B, — 1)
Sliway, YAl + Ay + By + By + A\ By — AyBy + Ay — AyCy + 2A,C, + BICy — ByCy + 2B,C,

—2A131C1 —Alecl _AIBICZ — 3A132C2 —AzBICI + 4A232C1 — 3A231C2 —AszCz) g 1
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TABLE 1. (Continued.)

Number Bell inequalities
Split form BS* By B
1(A1 4+ A+ B + B, — AB, 1A —Ay 4+ B; — By + AB, + A;B, 1242 + 2B, + A\B; — A\B, — A;B,
—2A\B, — 2A;B) + A2B) +2A:B,) —34:B,)
Sliways é(ZAl + B,C, + 2By —ABy +A1B, + AsB) — AxBy + ACy + A1Cy, + AyCy — AyCy + BiCy — B,Cy + B G,
—2A,B,Ci + AB,Cy —3AB,C;, — 4AB,C, — 3A3B,Cy + 2A,B,C1 + A2B,C) < 1
Split form  B{™ B By
1(2A; + 2B, — 3A,B; — A\B, 1(A; + Ay + B; — By — A;B| + 3A,B,) 1(A; — A2+ B, + B, — A B
—AxB1 +A2By) —2A1By + 2A;B) — A2Bs)
S]lWa44 %(ZAlBICI —Alecl + 2AlBIC2 + 3A132C2 + 2A231C1 - 3A232C1 + 2A231C2 —I—AszCg
+2A1B; —2A;B, + A|C; + A Cy — AyCy — AyCy + 24, 4+ 2A; — 2B Cy + 2B,C) — 2B1C, — 2B,Cy) < 1
Split form B;++) B;*f) [BS;*)
1(BA1B| + AiB; + AyB| — A)B, 1(A1By —2A1B; — A;B| — 2A;B; + A, 1(A|B| 4+ 2A,B;, — AyB| +2A;B,
+2A, — 2By) + Ay +2B;) + A+ A, —2B,)
Sliways $(3A| + A22A,B\Cy + 2A1B2Cy + 2A1B\C; — 3A,B,Cy + 2A3,B,Cy + 2A4,B,C) + 2A,B,C; — Ay BCy
+2A,By + A1By — 2A3B1 — A3By +2A,Cy + A Gy — 2A,Cy — A,Cy, — 2B Cy — 2B,Cy — 2B G, + 2B, G) < |1
Split form B{™ BT BS
TGAIBI +AB1 +3A, —A; —2B1)  {(AiBi + 3418y — AyBy + A2By + 24, 1(A1B) — 24,8y — AyB) — 2A;B,
—2B,) +A1+ A+ 2B,)
SllWa46 %(SAI +A2 + 331 + BZ —ZAIBI - A]Bz —AzBl - 2A232 + 2A1C1 —|—A1C2 - 2A2C1 +A2C2 + B]Cl + BZC1 + 2B1C2 - 2BQC2
—3A,BC; — A|B,Cy —3A|B,C, 4+ 4AB,C, + 4A,B,Cy + 2A,B,C) — A2B Gy + 2A,B,C5) < 1
Split form B{" BS B{
1(3A; + 3B, — 4A\B, + A\B, 1(2A; — Ay + B) + 2B, — A\B, — 3A\B, L(A; + 24, + 2B, — B, — A\B,
+ AxB, + A2B) + 24,8, — AyBs) +2A,B; — 3A2B) — AyB)
TABLE II. The (4,2,2) tight inequality generated from Sliwa;.
Sliwal A1+Bl—AlBl—f—Cl—A1C1—31C1+A131C1 < 1 Q:]
Number New tight inequality Remarks
1 1(A\B\C\Dy + A\B\G,Dy + A\B\CD; — A1B,C,D; — 2A, B, Q=4y2-3
- A]ClDl - A1C2D1 _AICIDZ +A1C2D2 + 2A1 - BICIDI - BICZDI
—B,C\Dy + B,C,Dy + 2B, + CD, + G.D, + CD, — GDy) < 1
BT A+ By —AB +C,—AC,— B,C, +ABIC, < | B <23 B
B{ " A +B —A B —C+AC +BC,—ABIC, < 1 B 83T g
B{ A +B; —AB, —C +AC, +BC, — AB,C, < 1 B{ S B
TABLE III. The (4,2,2) tight inequalities generated from Sliwaz.
Sliwa, %(AIB]CI + AyBCy + AB G, — A B,Gy) < Q=2
Number New tight inequalities Remarks
1 B{ AL~ —4 B, B{Y Ay~ B, BSH AcCBi—-B B B{ Y = -B{", Q=2
) B;H) Cioa By—)’ B§++) MoyBi>—8 Bg—ﬂ’ ]Bé*“ ACBI—> -5 Bf{’) B;—ﬂ _ —Bé*’), Q=2
3 B§++) A162,B1652,Cl2 [B%g*f), B?*) Ay=—A2A1o2 Bgfﬂ, B(3++) ACBi—> =B Bg——) Bg—ﬂ _ —]Bf*), Q =22, BMABK
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TABLE IV. The (4,2,2) tight inequalities generated from Sliwas.

Sliwas LAB\Cy + AB\Cy + A B,Cy — ArByCo) < 1 Q=42
Number New tight inequalities Remarks
1 B§++) Cloo Bg.;._), B§++) A|—>—A1,Bio2 B§_+), B(3++) Bi——B1.C,—~—-C B;__) B;__H _ —]B(3+_), Q _ x/i
Bg++) A<B B§+_) Bg++) A|—>—A|,Bion B§_+) B(3++) A|—>—A|,Bj0,AB Bg__) Q _ «/5
%(AIBICIDI + A2B1C1Dy + A1B,Ci Dy + Ay B,C Dy + AB1Ci Dy Q=2
—A1B,C\D; — A\B\GD, + A3BG,Dy + A B,C,Dy — Ay B,Co D
— A:B\GyDs + A1ByGaDy + A1B1Cy — A2 ByCy + A1 BICy — ABr () < 1
B{ LAIB\Ci 4+ A\ByCy + AsB Gy — ArByCy) < 1 B+ £28 gl
B{ L(—A1ByCy — ABaCy + AiB1Cy — AsB1Cy) < 1 R S T
By %(—A231C1 —AyB,Cy +A1BiCy, — A1B,(Gy) < 1 By Pt At By
4 Bf” AoB ]B%é*f), ]B%ng“ AoB Aoy Bion Bg—ﬂ’ Bé*“ G =CBioa B;——) Q=42
5 B;*“ AoB Bng—) B§++) A<BCon B;—H IB%;**) Cloz Bg——) 0=2
6 B§++) A<B B§+_) B§++) Ar——Ay,By——Br.,A<B Bg_+) Bg_H_) By——-B; A1—>—A; B;__) Q _ «/i
7 B§++) AoB By~ —5) B§+_), B(3++> AoB B~ -5 B;—H’ IB%(;’“ Bi—>-B1.G~>-C Bg——) Bg—ﬂ _ —]B(;’_), 0=3
8 B§++) C1——C|,A<B,By——By B§+_), ]Bg_H—) Ay——Ay,By——By,A<B B§_+), B;_+) _ —B§+_), Q _ 2
B§++) By——-B;,C,—>—-C Bé,,)
9 Bé*” Bo>—Br Bé*’), ]B%ﬁ“ B1>-Bi Bgfﬂ’ Bg++> Bi~>=B1,6~>-C B;——) Bg—ﬂ _ —Bﬁ*), Q=42
10 Bé*“ Ay >~y Bé*’), Bé*“ A A B;—Jr)’ B§++> B1~>=B1,6~>-C lB%§”> B;—H _ —]Bﬁ*), Q=42
11 B§++) By——Bj,Ay—>—Ay B?,)’ B§++) A<B B§,+)’ B§++) Cy——C,A<>B,By——B) Bgii) Q _ 2
12 B§++) By——Bj,Ay—>—A; B§+—)’ B§++) By—>—Bj,Aj—>—A; B:(;*‘F)’ B§++) Bj——B;,C;—~>—-C Bgfi) B;—Jr) — _B§+—)’ Q=2
13 BngH C——C1,Clon B§+7), B§++) By——B,C1 2 Bgfﬂ’ B§++) B|——B;,C;—>—-C Bé—*) Bg*Jr) — _Bgrf)’ Q=2
TABLE V. The (4,2,2) tight inequalities generated from Sliwa.
Sliway 5QA1 + BIC) — AiBIC) + B,Cy — A1ByCy + BICy — A1BICy = BoCr + AiByGy) < | Q=2v2-1
Number New tight inequalities Remarks
1 Bf*) Bi~>-B By—)’ B;H) Cloz Bs, ]Bf*) B1——B.Cl2 IB%;”) 0=2/3_1
2 1(=A\B\C\D; + A B,G,Dy — A{B,C\D; — A1B\CyD; + 2A, + BC1 Dy — B,G,D, Q=3
+ B:CiDy + BiGDy) < 1
_ Bi—~—B),Blos _
B 1(2A; 4+ B\Cy — A\B\Cy — B,Cy + A B,Cy — BiC, + A B, — ByCs + A1ByCy) < B TS B
. Bi2.Clon o (—
B{ " L(2A1 = BiCi + AiBICi + ByCy — A\ ByCi + BiCy — A1 BICy + ByCy — A1 ByGy) < By S By
__ B1——B.Clo —
B 1(2A; — BiC, + AB|C; — ByCy + AByCy — BiCy + A B1C, + B,Cy + A1 ByCy) < B ML g
3 Bg_H_) Ao Bg+_), Bg_H_) A1o2.Ay—>—Ay B3, Bg++) Al —>—Ay Bg__) Q P
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TABLE VI. The (4,2,2) tight inequalities generated from Sliwas.

1(A1 4 Bi + ABy + A 1By — AyB, + Cy + AyCy — A1B1Cy — AyB C + ByC)

gliwa5 —A132C1 +A1C2—A2C2 +BIC2 —AIBICZ—BQCZ +A2B2C2) g 1 QZ @
Number New tight inequalities Remarks
1 %(—ZAIBICIDI —A131C2D1 +A231C2D1 —ZAzBICIDz—AlBICZDz—AzBICZDz Q=24]

— AB,CDy + AyB,C1Dy + A1B,G, Dy + A,B,C,Dy — A\B,CD, — Ay B,C D,
—AB,G,D, + AyB,C,Dy +A B Dy + A,B 1Dy — A\B\D, + AyB\D, — 2A,B,D,
+2A1B,Dy + A|C1Dy + AyC1Dy — 2A,CDy — A \C1D; + AsCy Dy + 2A,Co D,
+ADy —A;Dy + A Dy +AyD, 4+ 2BC, + 2B,Cy — 2B,C, + 2B +2Cy) < 1

_ Ay——Ay.B|—>—B _
By L1(=Ay + By + A\B; — A\B, — AyB, + Cy + A\Ci — AB|Cy + AyB,C By TS T B
+ B,Cy + AyByCy — A Gy, — AyCy + B Gy + AyB G, — B,Gy, +A1B,(G) <
_ Dy2,By——B; —
Bé " %(Az + B —ABy +A B, +A;B, +C; —A,C; +AB,C; —A,B,Cy + B,C, — AyB,C, B§++) e Bg "
+AC, +AC + B G, —AyB G, — B,G, —A1B,(G) < 1
L Bi—>—B|.Clas —(__
B; ) %(_Al + By —AyB) —ABy +AyB, + C — AyCy + A 1B Cy + AxB,Cy + B,C B§++) e B; )
+A1B,Cy — A1Cy + AyCy + BiGy + A1 B + BG + AxBr(Gr) <
) B C>=C1.6>~0.Cron B, B Cron B, B G=>-0.C~>—C B¢
3 B(3++) C—>—C B§+_), B§++) A162.4162,B1652.0,—>—Cy B§_+), B§++) Bioo.A1s2 B;__)
4 B_(;““ A2, Blo2 G —C1.G—> -0 B§+—)7 B§++) Q>0 Bg—ﬂ’ 0= 3J§3713
B(3++) B152.C1~>=C1. 412 B;ﬁi)
5 B S B, B SR g g T T gl
6 B§++) C1—>—C|,By—>—B,Ay—>—Ay B§+7), Q _ 2\/§+1

A|—>—A|,Ay—>—A,Bj——B|,By—>—B,,C,—>—C —
B(3++) B:(; +)’

B(++) Bj——-B|,C,—>—-C,,C;—>—C|,A|—>—A]
3

B

TABLE VII. Two cases of the (4,2,2) tight inequalities generated from Sliwag.

(A1 4 B + A B 4 Ci + ACi — A{B\Cy — A2B(Cy + B,Cy — A1 ByCy

Sliwag +A,C, —AyC, — BiG, +AyB G + B G, — A B(G) < = 4@71

Number New tight inequalities Remarks
Bg_H_) A<C,B1——B1,Bo——By B§+_), B(3++) AC B§_+), Bg_H—) By——B|.By—~—B; B;__) Q _ 4\[5_]

2 é(_2AlBIClD1 - 2A132C1D1 —A131C2D1 —A132C2D1 +AIBIC2D2 Q =241

+AyB,C\Dy +A\B\Dy +AB,Dy +AB1D; — A1 B,D; — AyB D

+ AyByDy + AyB1Dy — Ay BoDs + 2A1Ch + 2A,C — 2A,C, + 24,

+ B,C,D + B,C,D, — B,C,D, + B,C,D, — B,C,D, + B,C,D, — B,C,D,
+ B,G,D, +2B\D; +2C) < 1

B L(—A\BC) — ABsCy — A\BICy — AyBaCy + AsB1Cy + A By — AsB) + ArB) B{* <5 B
+AIG +AC —AG +A +BiC+ B +C) < 1

B{ LAB\Cy + ABoCy + ABICy + AyBoCy — AsBICy — A1By + AsBy — AsB, B ATCHT IR R g
+A1G + A —AG + A —BiC— B +C) < 1

Bé") %(AIBICI + AByCy + A 1B;Cy + AyBCy — AyB G, — A1By + A G, 4+ AxC B§++) i Bé")

—AG+A —B,C,+B G —-B,G—-B +C) <1
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TABLE VIII. Two cases of the (4,2,2) tight inequalities generated from Sliwas.

%(3A131C1 + AyB\Cy + A 1B;Cy — AyB,Cy + A B1C, — AyBCy, — A1 B,C,

Sliway +A:B,C) < 1 Q=13
Number New tight inequalities Remarks
1 B;—H—) Ate2.B1——B1.C1——C ]B(;'_), Q= %

B§++) B162.C162,B1—>—B1,.Co—>—C ByH,
B§++) Ay—>—A2,B1652.Clop Al > AL A6 Bg__)
2 1(A{B1C\Dy — AyByC\ Dy + A\B\C1D; + AyBiC1D; + A ByC1 D, Q=2

+A232C1D2 —A1B1C2D1 +A232C2D1 +AIBIC2D2 —A231C2D2
—AB;CoDs + AyBy,CoDs + A1Bi1Cy — AyByCy +A1B1C, — AsBrG) <

B§+_) %(AlBlcl —A;BCy — A1B,Cy —3A,B,C; — A1BCy, + AyB,C, + A1 B, G, B§++) Moozl B;+_)
—AB,G) < 1
B{ " L(A\B\C) + A2B\C + A BoCy + AsBoCy + 3A1B1Cy — AsB1Cy — A B, B{HH oM AR g
—ABG) < 1
__ A12,By—>—B7,C12,B1 2, Ap—>—A __
B L(—=A\BiCy — AyBiCy — A\ByCy — AyByCy + A B Cs + AyB Cs + A1 B,Cs By Tror TR AR e TR g

—3A:B,0) < 1

TABLE IX. Two cases of the (4,2,2) tight inequalities generated from Sliwag.

1(A\By + AyB) + A1 By + AyB; + 2A,B,Cy — 24,B,Cy + A B1C,

Sliwag —A231C2 - AIBQCZ +A232C2) < 1 Q = %
Number New tight inequalities Remarks
1 B{ B152.Con B, B{ BoCAlorBren.Ci~>—C B, Q=1.67
B(++> B<C,By——B,,C;——Cy B(,,)
3 — 3
3 é(3AlBICID1 —A,B,C,D, +AB,G,D, —3A,B\C,D, + A B,C\D, Q=2

+ AyBC1D; + A1 B1CyD; + AyB1CyDy — A1ByCi Dy — AyByCi Dy
+ AB,C,Dy + A,B,C,Dy + AB,C1D, — 3A,B,C1D, — 3A,B,C, D,
+ AyB,CoD, + 2A1By 4+ 2A3B, 4+ 2A1B, + 2A,B,) < 1

_ Blo2,Cloa,Cl——Cl — (4—
B? ) %(A1B1C1 —A3B,Cy — 2A3B,C, — A1B:Cy + A2BoCy + 2A1B,C; + A By B§++) s Bg )
+4;B) +A1B, +AB) < 1
B L(—ABIC) + AsBiCy + 24,B1Cs + A BoC) — AsBrCy — 2A1B,Cs + A B, By ML g
+A:B) +A1By + ABy) < 1
__ C1——C.C,—>—C; __
B; 1(=241B,C\ — A1B\Cy + A;B1Cy + 24,B1C1 + A1 ByCy — ArBaCa + A1 By B{H TG gl

+ABy +A 1B, +AB,) < 1

TABLE X. Two cases of the (4,2,2) tight inequalities generated from Sliwag.

%(A]Bl +AzBl +A1B2 +A232 —|—2AIBIC1 — 2A132C1 +AlBIC2

Sliwag — A2BiCy + A1 B,Cy, — AyByGy) < 1 Q=42
Number New tight inequalities Remarks
3 é(AlBICIDl +AZBICIDI - 3A132C1D1 +A232C1D1 +A131C1D2 Q =2

— A,BC1D, — A1B,C1D, + AyB,C1D, + A1 B1C,Dy — 3A,B,C, D,

+ A1ByGDy + AyByGyoDy — A1B1GoDs + AyBiCoDy + A1 ByCoDy

— AyB,C,D, + 2A1BCy — 2A,B,Cy + 2A,B,C, — 2A,B,C; + 2A B D,
+2A,B,D; + 2A1B,D; + 2A:B,D,) < 1

B{™ L(A1B1C) + AsBiCy + 2A,B,C> — 24,B,C, — A(B>C) — A>B>C) — A, By B{r AP Am Aafierdieram o g
— B —A1By —A2By) < 1

BSY  LABIC) — ABICy 4 245B1Cy + A B,C) — AsByCy — 24,B,Cs + A B, B ST g
+AB1 +A1B; +AxBy) < 1

By 1(A1BCy + AyB Gy + 2AByCy — 2A;B,C) — A1 ByCy — AyByCy — A By Byt Pl iAo B{

—AB1 —A1B, —AyBy) < 1
Ay—>—A2,A|—> A, AB,Cy——0,Clon Al
B ©2A16

(+-) _ 5
By, Q=3

(+4) AeBO—>-C (—) 4 Ale2.ClozAI>—ALAY > —Ay ()
B3 B3 4 BS B}
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TABLE XI. Two cases of the (4,2,2) tight inequalities generated from Sliwayq.

%(A]Bl +AxB1 +A1By +A2By +A1C1 — AxCr + B1Cy +A1B1C1 — BoCy — AxBaCp +A1C

Sliwalo —ArCy — B1Cy + AyB1Cr + BoCy —A1Br(Gh) < 1 Q=1
Number New tight inequalities Remarks
0 BroaGlor p-)
1 B =TT BT
B() A<B,ACB|——B|,C{—>—C; B{
(++) BoCAI>—A1 g (—)
B; > B;
2 %(A]Blchz + A2B1CoDy — ApB,CiDy — A1BrCoDy +A1B1Dy 4+ A2BoDy + AxB +A1B; Q=2
+A1C1D1 — AyoDy — AyCy + A1C, — BiG Dy — BoCiDy + BiCr + Bo(Gy) < 1
_ B1o2.Clos _
B{" L(—ABIC| — AsBiCs + MrBrCy + A1 BaCa + A1 By + AaBy + A1 By + AsBy + ACy — AxCy + A1 Gy By T B
—A2CG + B1C) =BG, — ByC +B() < 1
_ ASCA162.Clon o (—
B{ " 1(A\BC) + 42B1Cy — A3ByCy — A{B2Ca — A|B) + A2B) +A 1By — AyBy — A|C) — AsCy + A1C B{HH AT g
+A42C + B1Cy + B1Gy + BCL + By(Gr) < 1
__ A<BA-CA——-A __
B %(—AlBlcl —AyB1Cy +A2BoCy +A1ByCy —A1B1 +AB1 +A1By —AyBr — A1C — A G +A1C Bg*“ 4! ! Bé )

3

+A2Cy + B1Cy + B1Cy + B2C1 + B2(Gh) < 1

TABLE XII. Two cases of the (4,2,2) tight inequalities generated from Sliway,.

%(214131 +2A2B; +A1B1C) +A2B1Cy — A1B2Cy — A2ByCy +A1B1Cy — AyB1Cr + A1 B

Sliwa;;  —AByG) < 1 Q=2
Number New tight inequalities Remarks
Al 2,C0——C _ Als0,A1—>—A,Ay—>—Ay,C1—>—C, _
1 B§++) 152,02 2Bg+ )’ ]B(3++) 12,41 1,42 2,Cy lBg +)’ Q:ﬁ
B§++) Alo2:B1o2.41 = —ALAY—> —Ay Bgfi)
2 1(A2B1C1 Dy — A\B2C1 D1 — ApB1CaDy + A1B2CaDy + A1BICy — A3BoCy + A1B1C; — A2BrCy Q=2
+2A1B1Dy +2A2B,D7) < 1
_ Al2.B1on Aj—>—A Ay—>—A _
B§+ ' 1(A1BICy + AB\Cy + A1B1Cy — AoB1Cy — A1B2Cy — A2 BoCy + A1ByCy — AgBrCy — 241 B, B§++) DR S B§+ :
—2A2B,) < 1
_ AoB o (—
B{ " 1(A1BIC) — ABiCy + A1B1Co + Ay BiCs + A1 ByC) — AyBrCy — A BoCy — A2BorCh + 24, B B <5 By
+2A2By) < 1
S A162,B1n,Aj—>—A,By—>— S
IB§ ) 1(A1B1C) — A3BCy + A1B1Cy + A3B1Cs + A1ByCy — A2BoCy — A1B2Cy — A2B,C; — 241 By ]Bg*“ 1o2Blo2 ) 2ALE > =5, Bg )
—2A2By) < 1
TABLE XIII. Two cases of the (4,2,2) tight inequalities generated from Sliwalz.
%(ZAlBl + 2A32B> +A1C) + A2Cy — B1Cy + A2B1Cy — BoCp — A1B2CyL + A1Cy + AyCy, — B1Cy
Sliwaj, —A2B|Cy — ByCy +A1B () < 1 Q0=42
Number New tight inequalities Remarks
1 Bg++) C~>-G B;Jr—)’ B§++) G—~>-G Bg—ﬂ’ IB;*” AoB Bgfﬂ Q=42
2 1(=A1B2C1Dy + A2B(C1D2 + A1 ByCoDy — A2B1CoDs + 242B3D1 + 2A1B 1Dy + A2C1Dy + A1Ci D, Q=2
+A2CoDy +A1CoDy — B1Cy — BoCp — B1Cy — Bo(Gr) < 1
_ Clen,Al—>—A _
B§+ ! H(=A2BIC) + A2B1Cy — A1 BrCy + A1 ByCo — 241B) + 2A3B) — A1Cy + ArCt — A1Co + A2Cy — B C) B(;H RECSE B§+ :
=BG =BGy — By(h) < 1
— ClenAy—>—A —
By " L(A3B1C1 — MyBiCa + AByCy — A1ByCa + 241B) — 24385 + A1C1 — AsCy + A1 Gy — A2Ca — BiCy L
—B1C, — BxC1 — By(r) < 1
S A —A,Ay—>—A S
IB§ ) 1(=A3B\Cy + A2B1Co + A1 BrCy — A1B2Cy — 2A1By — 2A3B; — A1Cy — AyC) — A1C, — A2Cy ]B;*” 1> —4Ldg——A Bg )

—B1Cy —B1C; — BC) — B(p) < 1
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TABLE XIV. Two cases of the (4,2,2) tight inequalities generated from Sliways.

%(214131 + 2A2B1 +A1B1Cy — A2B1C| + A1B2Cy — AByCy + A1B1Cy — AB1Cy — A1BoCh

Sliways +A42B,0) < 1 Q=2
Number New tight inequalities Remarks
3 1(A1B2C1 Dy — AyBrCi Dy — A1ByCaDs + A2BrCaDs + A1B1Cy — A2B1Cy + A1 B1Cr — A2B1Cs Q=158
+A1B1D1 + A2B1Dy —A1BoDy — A2By Dy + A1B1 + A2B1 + A1By + AxBr) < 1
_ Cio _
B 1(A1B{C) — A2B\Cy + A1BCy — A3B1Cy — ABoC + AyByCy + A ByCh — 4By Ca + 244 B B <=3 BT
+2A2B)) < 1
_ Blo2,Cr——C: —
B§ " %(AleCW —A2BrCy — A1B2Cy + A2 BoCo + A1B1Cy — A2 B1Cy + A1B1Cy — AoB1Cy + 2A1 B, B§++) R Bg "
+2A4:B;) < 1
- B152.Clo2,C1—>—Cp o (__
BY 7 L(—AIBaCI + AsBaCy + A1 BaCr — ArBaCa + AiBICr — AyBICy + ABICy — A2B1Cy + 241 B By e tes T g
+24:B,) < 1
) 40C p+-) g+ Qo2 p—+) g 49LA102 p(—-) -
5 B <5 BYT, BYTY <3 BY T, B e B Q=42
TABLE XV. Two cases of the (4,2,2) tight inequalities generated from Sliwa, 4.
Sliway4 %(ZAlBl +2A3B) +A1C) — AyCy + A1 BoCy — A2BrC +A1C — AyCr — A1 B Gy +AsBr () < Q=2
Number New tight inequalities Remarks
1 %(AIBICIDI — AB|C1D| + A1B,C1D; — AyB,C1Dy — A1B 1 C1Dy + AyB1C1Dy + A1B,C D, Q=2
—A2BrC1Dy — A1BIGoDy + A2B1CoDy — A1ByCoDy + A2 Bo oDy + A1B1GyDs — A2 BI1GoDs
— A1BoCyDy + Ay BrCoDy +2A1B1Dy + 2A2B1Dy — 2A1BaDy — 2A32B2Dy + 2A1B1Ds + 2A2B1 D)
+2A1B2Ds + 2A2B2Ds + 2A,C1 — 2A5C1 + 241G, — 2A2G) < 1
_ Bis2,Bh——B: _
By FAIBIC) — MBIy — AIBIC2 + A2B1Ca = 241y — 24585 + A1C1 — AsCi + A1Cy = A2Cr) < Bt 1oy TR g
_ B1o2,Clon (-
]Bg +) %(—AlBlcl +AB1C1 +A1B1Cy — A2B1Cy +2A1By +2A2B2 + A1C) — AxCr +A1C, —Ax(h) < 1 ]B:g++) o2 ]Bg +)
- Clon,Bl—>—B| o (__
By~ F(FAIBICy + AsBrCy + A1B2Cy — ArBrCy — 24181 — 24281 + A1C1 — AxCi +A1C2 — A2C2) < B xS P g
3 B§++) By B§+7), B§++) B142,Cl52,B0—>—B; ]B§7+), B§++) Cle2,B1—>—B) B§77) o= ﬁ
TABLE XVI. Two cases of the (4,2,2) tight inequalities generated from Sliwa,s.
) 1QA1B) + 24381 + A|C) + A2Cy — 2B1C) + A1B2Cy — A2BorCy + A1Cy + A2C — 2B1Cy — A1 BoCy
Sliwa;s +A2B(r) < 1 Q=1.5
Number New tight inequalities Remarks
(++) ACCAIBror p—) g Blor p—+) ) ACCAI0r B(—) —
1 B; <5 By, B, = By, By <~ B; 0=2/2-1
2 %(AlBlchl —A2B1C\Dy +AByC Dy — A2ByC Dy — A1B1C Dy + A2B1C Dy + A1 B,C Dy Q=3J2-2
—A2ByCDy — A1B1CoDy + A2B1CoDy — A1BrCGoDy + AaBrCoDy + A1 B1GoDy — AaB1GoD;
—A1ByCoDy + A2 BrCoDy + 2A1B1 Dy + 2A2B1Dy — 2A1B2Dy — 2A3B2Dy + 2A1B1D2 + 2A2B1D;
+2A1B2Dy +2A2B2D; + 2A1Ct + 2A2C1 + 2A1Cy 4+ 2A2C, — 2B C1 Dy + 2B,C1 Dy — 2B1C1D;
— 2B,C1Dy — 2B|CoDy + 2B2CyDy — 2B1Co Dy — 232C2D2) <1
_ A<-C,B| _
B{H) 1(A1BIC1 — A2B1Ci — A1B1Cs + A2BiC — 2A1 By — 24B) + A{Ct + AsCy + A1Ca + ArCo + 2B>Cy B(H 1EA 2 )
+2B,() < 1
. Alo2.Blod (-
]B(3 " 1(=A1BICy + A2BICy + A B1Cy — A2B1Cy +2A1B; + 2A3B5 + A1Cy + ArCy + A1Co + A2C — 2B5C) B§++) R B(3 +)
—2B() < 1
_ ASC ALy = (——
By L(=A1B2Cy + ArBrCy + A1 BaCa — AyBaCa — 2A1B) — 24281 + AiCy + AxC1 +A1Ca + ArCs + 2B, Cy B{H AL g
+2B1G;) < 1
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TABLE XVII. Two cases of the (4,2,2) tight inequalities generated from Sliwayg.

1(A1 + Az + A1By + A2By + A1C) + A2C) — 2A4:B1C) + A1 BCy

Sliwam — A2ByC1 +A1B1Cy —AyB1Cy — A1ByCy +A2Br(5h) < 1 Q=1.53
Number New tight inequalities Remarks
3 $(—=A1B1C1Dy — A2B\C1 Dy +2A1B2C1 Dy — 2A,B,C1Dy — A1B1C1D; Q=3
—A2B|C1Dy — 3A1B2CoDy + A2ByCoDy + A1BaCaDa + A2 BrCo Do
+2A1B1Cy —2A,B1C1 + 2A1B1Cy — 2A2B1Cy, + A1B1 D1 + AyB1 Dy
—A1ByDy — A2B;Dy + A1B1Dy + A2B1Dy +A1By D2 + AyBaDs
+A1C1D1 +AyC1Dy +A1C1Dy + AyC1Dy — A1CoDy — A2CoDy
+A1CDy + AyGoD; + 241Dy 4 2A3D1) < 1
_ By——B{,B142,C1—>—C|,A152,Cl o —
B LABICI +A1BCy + AIBICs — 241B>Cs — AsBiCy — ABaC YO TS e gt
—A2B1Cy —A1By —AyBy, —A1C, —ACr + A1 + A7) <
-~ ——B5,C;—>—C1,A|—>—A|, A1 241> —A1,B12.Clen,.By——
]Bg +H %(AIBICI —A1B2Cy +A1B1Cy +2A1B,Cy — AyB1Cy + AxBrCy ]BngJr) Br==hCi <—1>A1 PAe2d 1.B1 paiad B2z
—A2B1Cy +A1By +A2By +A1C +A2Cy — A —Ap) < Bg_“
__ Alon.Al——Ay,Ay—>—Ay . By—>—By — (__
BS ™ LQABIC) — A1BsCi + ABICs + A1BaCa + AsBaCy — ArBLC A
—A2B,C —A1By — A3B1 —A1C) — AxC — A —Ay) < 1
5 B§++) C1—>—C).C152.B152.By—>—By A o Bng*), Q=3 %
B§++) Ao Bé—ﬂ’ B§++) B162.C1o2.By> =By.Cr—>—Cy Bg,,)
TABLE XVIII. Two cases of the (4,2,2) tight inequalities generated from Sliwaw.
Sliway7 JT(AI + Az +A1B; +A2B1 +A1C) +AxCy — A1B1Cy — A2B1Cy + 2A1B2C) — 2A2B,C7) < 1 Q=42
Number New tight inequalities Remarks
Clo _ A102.C12.C—>—Cr — (_ 02,C1>—=C1 (.
2 B G2 g gl MOz G g +)’B§++>A1 203 g O=154
5 %(_AIBICIDI — A1B2C1Dy — 2A1B1CyoDy + 2A1B2CoDy — A\B1C1Dy + A1ByCy Dy +2A1B1CoDy Q=3\f2—2
+2A1B,CoDy — AyB1C1Dy — A2BrC1 Dy + 2A2B1Co Dy — 2A2B,CoDy — Ay B1Ci Dy + A2 BrCi1 Dy
—2A2B1CyDy — 2A2ByCoDy + A1B1Dy + A1BoDy + A B1Dy — A1ByDy + AyB Dy + AyByDy
4+ A2B1Dy — AyBoDy +2A1Cy +2A5C +2A1 +2A2) < 1
_ Aloa.Blo _
B(3+ ) 1(=A1B2Cy — 2A1B1Cy — A3ByCy + 242B1Co + A1By + ArBy +A1C1 + ArCy + A1 +A) < 1 [B(;'” tzie2 B_§+ )
_ Blon.Ba—>—By (_
B 1(A1ByCy +2A1B1Cy + A3BaCi — 242B1Cy — A1 By — AyBy + A1C1 + AyC1 + A + Ay) < B{HH TR B
S A1s2,Bj——B -
By~ JAIBICy = 241B2Cy + A3BICy + 242B:C2 — A1B1 — A2B1 + A1C1 + A2C1 + A +42) < 1 B{) Mo T g
TABLE XIX. Two cases of the (4,2,2) tight inequalities generated from §liwa18.
%(A] + A2 +A1B; +A2B1 +A1C) +A2Cp — 2B1Cy + A1 B2Cp — AaBaCy +A1B1Cy — A2B1Cy
Sliwag +2B,Cs — AB2Cs — A2BrCr) < 1 Q=117
Number New tight inequalities Remarks
8 ]B:(;++) A1s2,B—>—B1,C;—>—C B§+,), B§++) By——B) B§7+), Bg++) B|——B|,C;—>—C,C,—>—C ]B:(;,,)
11 1(A1B2C1 Dy — A|B2CaDy + A1B1CaDy — ApBoCi Dy — ApBrCaDy — A2BICaDs + A1By + A2By Q=15
+A1C1Dy +A2C1Dy + Ay + Az +2B,CoDy — 2B1C1Dy) < 1
_ A1o2.C1——C _
]B§+ ) %(A]Bzcl —A|B1C, —A1ByCy — AyByCy + AB1Cy — ApByCr + A1By +AB1 — A1Cp — AyCr + A B§++) toz Az Bng )
+ Ay +2B1C) +2B,(0) < 1
_ By——By _(_
]B(s " 1(=A1B2C) + A1B1Cy + A ByCa + A2ByCy — AoB1Cy + A2BoCa + A1 By + AoBy + A(Ct + A2C) + 4, B§++) = Bg "
+ Ay —2B1Cy —2B(5) < 1
__ C1——C1,C,——C S
]Bg ) %(—Alecl —A1B1Cy +A1B2Cy + AyBrCy + ApB1Cy + ApBrCr +A1By + A2By — A1Cp — AxC + A B§++) ! L= 2 ]Bg )

+ Ay +2B1C — 2B,0) < 1
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TABLE XX. Two cases of the (4,2,2) tight inequalities generated from Sliwayo.

%(Al + Ay +A1B; +A2B1 +A1C) + AxCy — 2B1Cy + 2B2Cy — A1B2Cy — A2BrCy + A1 B1Cy

Sliwalg —AB1Cy +A1BoCy —AxB(Gr) < 1 Q=145
Number New tight inequalities Remarks
4 %(A]BgC]D] —A1B2CyDy +A1B1CaDy — AaBoCiDy — AaBoCoDy — AxB1CoDy + A1By 4+ AzBy Q=15
+A1C1Dy +A2C1Dy + Ay + Az +2B,CoDy — 2B1C1Dy) < 1
IB?*) %(A132C1 —A1B1Cy — A1ByCy — AyBoCy + A2B1Cy — A By + A1By + AaBy — A1Cy — AxCy B§++) Potleg Qe B§+7)
+A; +A2+2B1C +2B,() < 1
_ BoCA12.Co—>—Cr (.
B§ " %(—A132C1 +A1B1Cy +A1ByCy +A2BoCy — AaB1Cy + A2 BrCo + A1By +AxBy +A1Ct +AxCy + A B?” RS ’ Bg o
+ Ay —2B|C; —2B,(r) < 1
__ A1o2.B1o2.Clon.Bi——B) (__
IB§ ) 1(=A1B2C1 — A1B1Cy + A1 BoCa + A2BrCy + AsB1Cy + A2BoCa + A1 B1 + AsBy — A1Ct — AC) + A, B§++) IR el ! Bg )
+ Ay +2B1C) —2B,(G) < 1
(++) Bi2,Ay—>—Ay ,B|——B|,By—>—B) (+-) (++) Bi2,A\——A|,B|—>—B|,B,—~>—B) (=) 5
17 B o <—>A By, B PEAIN B{ ), Q=13
(+4) A1 —ALAy—>—Ap ()
B3 N B3
TABLE XXI. Two cases of the (4,2,2) tight inequalities generated from Sliwayg.
) %(A] + Ay +A1B) —AB1 +A1By —AxyBy + A1C) — AyCp — B1C1 +A1B1Cy +A2B1C1 — B2Cy
Sliwayg +A1B2Cy + A2BoCy + B1Cy — A1B1Cy — A2B1Cy — BoCy + A1B2Cr + A2 Br(r) < 1 Q= 3\/2_1
Number New tight inequalities Remarks
G+ Az (+-) ) A =+ _ 3/2-1
4 B; <~ B; , By <« By, Q=%
B§++) Al——A1 A —>—Ay B;__)
5 %(AzBlchl +A2B,C1Dy + A1B1C1Dy + A1B2C1 D2y — AaB1CyDy + Ay BoCoDy — A1 B1C Dy Q=184
+A1B2C Dy + A1B1Dy + A1BoDy — AaB1Dy — AaBoDsy + A1Ci1Dy — AyCiDa + AoDy + A1 Dy
—BiC1 —BC1 +B1C, — B(5y) < 1
_ Ao Al——A _
IB§+ : 1(=A1BIC — A1B2Cy + A B1Cy — A1B2Cy + AoB1Cy + A2BoCy — A3 B1Co + A2BaCy + A1 By + A1 B, B;++) e Bng !
+A2B1 +A2By + A1C1 +A2Cr — A1 + Ay — B1C1 — BoC1 4+ B1Cy — Br(G) < 1
_ Aoz Aa—>—Ay
B§ " %(AlBlC'] +A1B2C1 — A1B1Cy + A1BoCy — AaB1Cy — A2 BrCy + AaB1Cy — A B Cr — Ay By B§++) e B; ”
—A1By —AB) —ABy —A1C) — AxCy + AL — Ay — BiC) — BoCy + B1Cy — B () < 1
__ A=A Ay —Ay
IB§ ) %(—AlBlcl —A1B,Cy +A1B1C, — A1B,Cy — AB(Cy — AyBrCy + AB1Cy — AyBrCr — A By ]B§++) 1T 2 Bg )
—A1By +A2By + A28, — A1Cy + A0 — Ay — Ay — B1Cy — BCy + B1CG, — By(Gy) < 1
TABLE XXII. Two cases of the (4,2,2) tight inequalities generated from Sliwaﬂ.
%(A] +Ay+B1 +A1B1 + By —AxyBy + A1C) +A2Cy + B1Cy —2A1B1Cy — A2B1Cy + B2C — A1BoCy
Sliway; +A1B1Cy —AB1Cy — A1ByCr +A2Br(Ch) < 1 Q=149
Number New tight inequalities Remarks
2 B§++> Cie2.C1—-C1.O~>-C, By—)’ B§++) Cleg Bg—ﬂ, Bg++) C—>-C.G—>-C B;——) 0=2/2-1
%(7A131C1D1 —2A1B,C1Dy +3A1BC,Dy — 3A1B1C1Dy — A{B1CyDy — 2A1B,CoDy — 2A5BC1 Dy Q=2.03
+A2BrC1Dy + AyByCoDy — AyByCiDy — 2A,B1CoDy + AyBrCo Dy + 2A1B1 — 2428, + A1C1Dy
—A1GDy +A1C1Dy +A1CoDa + A2C1 Dy — AyCoDy + A2Ci Dy + AyCoDs + 2A1 + 2A5 + B1C1Dy
+ B,C1Dy — B1C2Dy — ByCGoDy + B1C1Dy + BoCiDy + B1CoDy 4+ BoCoDy + 2By 4+ 2B3) < |1
_ Clo,Co—>—C. _
IB§+ k %(A131C1 —A1B2Cy +2A1B1Cy + A1 B2Cy — AxB1Cy + A2ByCy + A2 B1Cr + A1By — A2B2 B§++) B B§+ :
—A1C — Ay + AL + Ay =BG, =BG+ By +By) < 1
_ Clon,C1—>—Cp (—
By " L(=AIBICi + A1BsCi — 2A1B1Cs — A1B>Cs + AsBIC) — AsBrCi — AsBiCy + A 1By — A2B) + A1 Gy B{H TS B
+ACo + A1 +Ay +B1Cy +BCy + By +By) < 1
__ Cl—>—C,C—>—Cy (-
]Bg ) %(ZAlBlcl + A1B2Cy —A1B1Cy + A1B2Cy + AaB1Cy + A2B1Cy — AyBrCr + A1B1 — AxBy — A1Cy B§++) ! <I—%_) 2 ]Bg )

—AC1 +A1 + A2 — BiCy — B,Cr + By +By) < |1
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TABLE XXIII. Two cases of the (4,2,2) tight inequalities generated from Sliway,.

%(A] +Ay+ By +A1By+By—ABy +C; +ACy + B C; —2A1B1C; — AyB1C1 — A1BCy + AxB)Cy

Sliwazz +Cy —AyC, —A1B1Cy +AyB1Cy — BoCr +A1Br(Cy) < 1 Q=1.55
Number New tight inequalities Remarks
2 IB;++) Sinangl Bng*)’ ]B§++) G>-0 ]B:(;Jr), ]B§++) C—>-C,G—>-C ]Bgff) Q=155
5 %(7A131C1D1 —2A1B,C1Dy — 3A1BC,Dy — 3A1B1C1Dy +AB1CyDy + 2A1B,CoDy — 2A3B 1 C1 Dy Q=222
+A2BrC1Dy + AyByCoDy + AyByCi1 Dy +2A,B1CoDy — AyBrCy Dy + 2A1B1 — 2428, + A1C1Dy
+A1CDy +A1C1Dy — A1CaDy + A2C1Dy — A2CoDy — A2C1Dy — A2yCoDy + 2A1 + 2A5 + B1C1Dy
+ BoC1Dy + B1CyDy — ByCoDy + B1C1Dy — BoC1Dy — BiCyDy — BoCyDy + 2By + 2By + 2CLDy
+2C1Dy) <1
IB?*) %(AlBlcl —A1B2Cy —2A1B1Cy — A1ByCy — AyB1Cy — A2B1Cy + A2 BrCh +A1By — A2By +A1C BngH Gerfyma Byﬂ
+A2C1 + A1 + A2+ BCi +B1G+B1+B -G+ () < 1
_ Cloa.Co—>—Cy
Bé " %(—A131C1 +A1B2C1 4+ 2A1B1Cy + A1B2Cy + A2B1Cy + AyB1Cy — A2BrCy +A1B1 — ABy — A1C B§++) e Bg "
—AC1 +AI+Ay =BG — B+ B+ B, +C — () < 1
__ Cl>—C1.C>—Cy (.
By~ LQAIBICI + A1B2Cy + A1BICy = AB2Cy + AsBICy — AsBaCy — AsBiC + A1By — AsBy — A€y B{ TS g
+ACo+A1+Ay —BICi+B,Cy+B1+B,—Ci —(G) < 1
TABLE XXIV. Two cases of the (4,2,2) tight inequalities generated from Sliways.
) %(A] +Ay+ By —A|By —AyB) + By —A1By —AyBy, + A1Cy — ACy — A1B1Cyp + AyB1Cy — A1BCy
Sliwaysz +A2B,C1 + B1Cy — A1B1Cy — A2B1Cy — ByCr + A1 BrCy + A2Br () < 1 Q= 3\/]87773
Number New tight inequalities Remarks
4 Bé*“ Aoy Bé*’),]Bng“ Biog Bg—ﬂ’ IB?“ Al2.8102 Bg——) o= 3J1;7—3
5 H(=A1BIC1D) + A1ByCoDy — A1B2C1 Dy — A1B1C2Ds + A2B1C1 Dy + A2B2CaDy + A2B>C1 Dy Q= Yt
—AB1CoDy —A1B1\Dy — A1B2Dy — AaB 1Dy — ApBaDs + A1Cy — ApCy + Ay + Ay — BoGoDy
+ B1C:Dy + B1Dy + BaDy) < 1
_ Bio.By—>—B _
B§+ ! H(=A1BIC) + A1ByCy + A1 B1Co + A1B2Co + A2B1Ct — AyBoCy + A2 B1Co + A2B2Cr — A1B + A1 B, B§++) R Bng '
—A2B) +A2By +A1C) —AxCy + A1 +Ay —BIC, — By + B — By) < 1
_ Biooa.Bi—>—B _(_
By L(ABICl — A1ByCy — A1BCy — A BaCy — AsB1Cy + AsBaCy — AsBiCy — AsBaCy + Ay By — A By B{H M B
+ AB) —A2By +A1Cy —AC1 + A1 +A2 +B1Cy +ByCo — B +By) < 1
__ By——B|,By——B: __
IB§ ) 1(A1B1Cy + A1ByCy + A1B1Cy — A1 ByCy — AxBiCy — A3BorCy + AsB1Cy — A2B2C + A1By + A1B; ]B;*“ 1T Bg )
+A2B) +A2By + A1C —A2Cy + AL + A2 — BIGy + BoCGr — By — By) < |1
TABLE XXV. Two cases of the (4,2,2) tight inequalities generated from Sliwa24.
) %(Al + By +AyB; +A1By +AyBy + Cy +ACp — B1Cy +2A1B1Cy — A2B1Cy — 2A,B,Cy +A1Cy
Sliwayy + AyCy —2A2B1Cy — A1ByCr + ABr(Ch) < 1 Q =1.588
Number New tight inequalities Remarks
4 ]Bé*” Cieg Bg*’),Bng“ AoB Bg—ﬂ’ B?“ ASBClo) By—) O =1.588
11 $(—=A2B1C1D1 + 2A1BiC1D; — 2A;B1C2D; — 2A2B,C1 Dy — AByCaD) + AyB2CaDy + AyB1 Dy Q=3
+A2B2Dy + A1BaDy + A2C1Dy + A1CoDy + AyCoDy +A1Dy — B1Cy + B +Cr) <
_ Aj—>—A1,Cy—>—C _
]B§+ ) %(—ZAIBICI — A1B2Cy — AaB1Cy — 2A2B7Cy + 2A2B1Cy — ApBrCy — A1By + A2By + A2By + A1y B§++) [ Ql—ﬁﬁ 2 ]B§+ )
+AC1 —ACo — A —BiICi+B1 +C)) < 1
_ Ay—>—Ay,Cr—>—Cy — (_
B LQA1BIC) + A1ByCo + AB1C) + 2A4:B,C) — 2A4:B1Co + A2BoCo + A1 By — AB) — A2By — A1C B PTTESTTR B
—ACy +A2C0+A —BICi+B +Cp) < 1
S A —A1,Ay—>—A S
]Bg ) %(—ZAlBlcl + A1ByCy + A2B1Cy + 2A2B2Cy + 2A2B1Cy — ApBrCr — A1By — AaBy — A2By — A1y B§++) e M 2 ]Bg )

—AC) — A — A =BG+ B +C) < 1
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TABLE XXVI. Two cases of the (4,2,2) tight inequalities generated from Sliways.

%(Al + B1 +AyB) +A1By +AyBy +Cy +ACp — B1Cy +2A1B1Cy — A2B1Cy — 2A,B,Cy +A1C

Sliwazs + AyCy —2AB1Cy +A1ByCy — AxBy () < 1 Q =1.36
Number New tight inequalities Remarks
2 5 (2A1B1C1 Dy +2A1B2C1 Dy — A\B1C2Dy — A1B2CaDy + 2A1B1C1 Dy — 2A1B2C1 Dy — 3A1B1C2D, o= 8\/?—3
+ 3AB,C,D> — 3A,B1C1Dy — 3A,B,C1Dy — AyB1CyDy — AyByCoDy + AyB1CyDy — AyBrCi Dy
+A2B1CoDy — Ay ByCoDy + A1B1Dy + A1ByDy — A1B1Dy +A1ByDo +2A3B1 Dy + 2A3B,D,
+2A1Cy + 2A5Cy + 2A2C2 + 2A1 — B1C1Dy — BoC1Dy — B1C1Dy + BoC1D> + B1Dy + ByDy
+B1Dy —BD, +2C1) < 1
_ Bl _
B{" 1(2A1B2Cy + A1B1Cy — 2A1B,Co — 242B1C) — A2BrCy — A2B1Ca + A1 By + AoB) + A2By + A1Co B{ " <= B
+AyC1 +ACr +A1 — B Ci+By+C) < 1
_ Bloo.Bi——B|.Ba—>—By (_
IB§ +) 1(=241B,C) — A\B1Cy + 2A1B2Cy + 2A3B1Cy + A2ByCy + AoB1Cy — A1By — 2By — A2B2 + A1C, B§++) R Bg "
+A2C1 +A2C + A1+ B2Cr — By +Cp) < 1
__ By——B|.By—>—By _(__
By~ L(=2A\BiC) + 2A4\B\C; — A{B>Cs + A2B1Cy + 242B2C) + AsBrCy — A 1By — ArB| — AsB, B TS TR B
+A1C +AC +A4,C + A1 +BiC — B +C) < 1
3 IB;*“ BoCClor B§+*)’ Q=1
(+4) BoC.Cloa.Ci—>—C1.0>—Ca 1 (—4)
B; “—> By,
++) O=>=C.G>=C g(—-)
B; N B,
TABLE XXVII. Two cases of the (4,2,2) tight inequalities generated from Sliwag.
) %(Al + By +A1B; +2A3B, + C1 +A1Cy + B1Cy — A1B1Cy — 2A2B,C1 + 2A2Cy — 2A2B1C) — 2B
SliWazg =+ 2A132C2) <1 Q — 4x/§+l
Number New tight inequalities Remarks
1 B<3++> Bi—>-B B_§+‘), B§++) A€ B;—+)7 B<3++> A<CBi——B IB%;“) o= 4¢§+1
3 f*o(*AlBlchl — A2B1C1Dy + 2A1B1CDy — 2A,B1C Dy — A1B1C Dy + A2B1C1 Dy — 2A1B1C2D, Q= @
— 2A2BCyDy + 2A1B,C Dy — 2A2B>C1 Dy 4+ 2A1B,CoDy + 2A2,B,Co Dy — 2A1B,C1Dy — 2A2B,C 1Dy
+2A1B,C2Dy — 2A2B,CoDy + A1B1Dy + A2B1Dy + A1B 1Dy — A2B1Dy — 2A1BaDy + 2A2B,D4
+2A1B2Dy 4+ 2A3B,Ds + A1C1Dy + AyC1Dy — 2A1CoDy +2A,CoDy +A1C1Dy — AyCiD,y
+2A1CoDy +2A,CoDy + A1Dy +A2Dy +A1Dy — Ay Dy 4 2B1Cy — 4B2Cr +2B1 +2C1) < 1
_ Alor.Aj——A _
By L(—A2B1Cy + 242B2Cy + 241 BaCy + 241 B1C + AsBy — 2A1By + AsCy — 241G + As + BiCy By ST B
—2B,G, + B+ (1) < 1
_ Atz Ar—— _
]Bg +H %(AzBlcl —2A2B,Cy — 2A1B2Cy — 2A1B1C; — AaB) + 2A1By — AyCy + 241G — Ay + B1Cy — 2B Ch ]BngJr) ! 2(—2:) A Bg +
+B+C)<1
. Al—>—A1Ar—>—Ay
B{ L(A1B1C) = 241 ByCs + 2A4:B,C) + 2A;B1Ch — A B) — 2A:B) — A(C) — 2A42Cy — A + B|C) — 2B,C, B{HH TR g
+B+C)< 1
TABLE XXVIII. Two cases of the (4,2,2) tight inequalities generated from Sliway;.
) %(2141 +Ay+ B —A|B +A 1By +A2By +Cp — A1Cy +2A1B1Cy — 2A2B1Cy + B,Cy — A1 B2Cy
Sliwayy +A1Cy +ArCr + B1Cy — A1B1Cy + BoCy — 2A1B,Cy — AxBr(Gr) < 1 Q =1.39
Number New tight inequalities Remarks
5 Bé*“ Ciog Bé*”, ]B§+“ Clo2.C17 -0 .G~>-G Bg—ﬂ’ Bé*“ C>=C.G—>-C Bg——)
6 %(A]B]CID] + A1B,C1Dy — 3A1B1C,Dy — 3A1B,CyDy + 3A1B1C1Dy — 3A1B>C1 Dy + A1B1CyD; o= 8@—3
— A1B,CyDy — 2A>B1C1Dy — 2A2B,C1Dy — AyB1CoDy — AyByCoDy — 2A2B1C1 Dy + 2A3,B,C1 D>
+A2B1CoDy — AyByCoDy — 2A1B1 Dy 4+ 2A1BoDy + AyB1Dy + AyByDy — AyB1Dy + AyBy Dy
—2A1Cy +2A1Cy + 2A2C + 4A1 + 2A2 + B1C1 Dy + B2C1Dy + 2B1CoDy + 2B2CoDy — B1Ci1Dy
+ B2C1Dy + B1Dy + B,Dy + B1D, — BoDy +2C1) < |1
_ Blo _
IB§+ : 1(—=A1B1Cy +2A1B,Cy — 2A1B1C, — A1ByCa — 2A2B2C1 — A2B1Ca + A1By — A1By + A2By — A1 Gy B§++) <3 B? :
+A1C +A2C +2A1 + A2 + B1CL +B1C + B2G + By +Cp) < 1
_ Blo2.B1——B|.Ba—>—By _(_
BU ™ L(ABIC — 241B2C) + 241B1Cy + A1BaCa + 24B2Cy + AsBiCy — A1 By + A1 By — AsB) — A1Cy L e
+A1Cy +A2C +2A1 +Ay —B1Cy —B1Cy —BC, — By +C) < 1
B(,,) 1 (4+) Bi=—B1.By>—B) 1 (—_)
3 3(—2AIBIC1 + A1ByCy + A1B1Cy +2A1B2Cy + 2A2B1Cy + AxBrCr +A 1By —A1By — A2By — A1Cy B3 <~ ]B3

+A1C + A0 +2A1 +Ay — BoCy — B1Cy — BoCy — B +Cp) < |1
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TABLE XXIX. Two cases of the (4,2,2) tight inequalities generated from Sliwaog.

%(Al + Ay +A 1By —AyB; + ACy — AyCy — B1Cy +2A1B 1 Cy + AyB1Cy + BoCy

Sliwazg — A1B>C; —2A>B,Cy + B1Cy — A1B1Cy — 2A,BCy + BoCy — 3A132C2) <1 Q=1.65
Number New tight inequalities Remarks
(++) Bio=Br.Bra> =B 0= =0 g4y p+0) 2220 p—+) g Bim—BLB—>=B g _ V65413
10 B; > By . B; ~— By . B; PR B; Q=¥
14 %(ZAlBlchl —3A1B,CoDy — A1ByC1Dy — A|B1CyDy + AyB1C1Dy — 2A,B,C1Dy — 2A,B1CrD; Q= %
+A1B1 — A2B1 +A1C1Dy — A2C1Dy + Ay + Az — B1C Dy + BoGoDy + BoCiDy + B1GaDr) < 11
_ By——B,.Cy——C. _
B{" 12A1B,C\Dy — 341 B,CaDy — A1BaCi Dy — A1 BiCaDs + AsBiCiDy — 2A42B2C1 Dy — 24281 CaDs B{H BTTEs TR Bl
+A1B) —A2B1 +A1C 1Dy — AyC1Dy + Ay + Ay — BiC Dy + BoGoDy + BoCiDy + BiGyDy) < 1
_ By)——B,,C;——-C _
By L(Z2A\B\Cy — AB,C) — A\ B\Ca + 341 BaCy — AsBiCy — 2A2B2C) — 24281Cy + A1 By — AsB) B{TD RTTES T B
—A1C1 +A2C1 + Ay + Ay + BiCy + BoCy + B1Cy — By(y) < 1
__ Cl—>—C1.Cr—~—C _(__
]Bg ) %(—ZAlBlcl + A1BCy +A1B1Cy +3A1B,Cy — AaB 1 Cy + 2A2B,C + 2A2B1Cr +A1By — A2By B§++) " <l—£‘> 2 ]Bf(5 )

—A1C +AC + AL+ A2 + Bi1CL — ByCp — BiGy — B () < 1

TABLE XXX. Two cases of the (4,2,2) tight inequalities generated from Sliwayg.

é(A] + Ay +A1B) —AB1 +A1C) —ACy — B1C1 +2A1B1C1 + AxB1Cy

Sliwag +B2Cy — A1B2C1 — 242B5C1 + BiC2 — 3A1B1Ca + B2Cy — A1 BaCr — 242B:C2) < 1 Q= =l

Number New tight inequalities Remarks
Bi2.,C1——C| _ Al2,B162,C1——C _ Al __

16 B§++> 162,C1 1 ]B%§* ), B§++> 162.8150.C1=>—=C IB§ “,]Bé*“ 152 ]B§ )

18 L (A1B1C1 Dy + A1ByCi Dy — 4A1B1C2Dy — 4A1B2CaDy + 3A1B1C1 Dy — 3A1B2C1 Dy — 2A1B1C2D; Q= 2l

+ 2A1B>,C,D, — ApBC1Dy — AyBrC1 Dy — 2A,B1CoDy — 2A2B,CoDy + 3A2BC1 Dy — 3A2B2C1 Do
+2A2B1C Dy — 2A2B2CoDy + A1B1Dy + A1Ba2Dy +A1B1Dy — A1 B2 Dy — AaB1Dy — A2 B Dy
—A2B 1Dy +A2ByDs +2A1Cy — 2A2Cy + 2A1 + 2A2 + 2B1CoDy + 2B, Dy — 2B1C1Ds
+2B,C1D;y) < 1

Bio —
B§+7) é(—AlB1C1 +2A41B,C1 —AB1Cy — 3A1B2Cy — 2A2B|C) + A32ByCy — 243B1Cy + A1By — AyB) B§++) < Bng '
+A1C1 —ACr + Ay + A2 + B1Cy — BoCr + B1G + Bo(y) < 1
- Bis2.B —B|,Bp—>—B —
B LAIBICi —241B:C1 + A1BICy + 341 BaCa + 242B1Ct — AaBoCy + 242B1Cr — A1By + AsBy + A G BT Dot R gl
—A2C1 +A1 +Ay — B1C1 + B,C) —B1Cy — Ba() < 1
N B —B1,B,——B N
By L(=241B1C1 +AiBoCy + 3A1B1Cy + A1BCy — A2B1C1 + 242B2C) + 2A2B,Cy — A1 By + A2B By TS TR BT

+A1C1 — ACr + Ay + A2 + B1Cy — BoCy — B1G, — Bo(y) < 1

TABLE XXXI. Two cases of the (4,2,2) tight inequalities generated from Sliwaso.

%(Al + Ay +2AB; —2A2B) +A1By —AxBy +A1Cy — A2Cy — B1Cy + 2A1BC + AyB1Cy — B,Cy

$liwaso +A1B:C1 + 242B,C1 + B1Cy — 2A1B1Cs — A2B1Cs — BoCs + 241 B2Cs + AsBaCy) < 1 Q=42
Number New tight inequalities Remarks
40 B(HD CorMT A T BB gl gl QBB g g AT geo) o avae

53 le(AlBIClDl — AyB|C1D) — A|B,C1Dy + AyBrC Dy 4+ 3A1B1C1 Dy + 3A2B1C1D; + 3A1B2C1D; Q=1.59

+ 3A,B,CDy — A1B1CaDy + AyB1CoDy + A1BoCo Dy — Ay BoCo Dy — 3A1B1CyDy — 3A2B1Co Dy
+ 3A1B>,C,Dy + 3A2ByCoDy + 4A1B1 Dy — 4A2B 1Dy + 2A1ByDy — 2A3,B> Dy + 2A1C1 Dy — 2A,C1 Dy
+2A1Dy 4+ 2A2Dy — 2B1Cy — 2BC1 4+ 2B1C; — 2B2(Ch) < 1

Atlon.Al——ALAry——A _
B§+7) %(—AlBlcl —2A1B,C) +A1B1C; — A1 B,Cy — 2A3B1C1 — ApBrCy + 2A3B1Cy — 2A2B,C, + 2A 1By B§++) 12 ]i—l) 2 2 ]B§+ )
+A1By —2A2B) —AyBy +A1C) —AyCy — AL — Ay — BICy — ByCL + B1G, — By(Gy) < 1
_ Alos m(—
B LABICy 4 24,ByC) — A\BICy + A1 BaCa + 243B1C1 + AsBaCy — 245B1Cs + 2A42B:Cy — 24, B, B{H <3 B
—A1By +2A2B) +AyBy —A1Cy +A2C1 + Ay + Ay — B1Cy — ByCy + B1C, — By(Gh) < 1
Al—>—A|,Ay—>—A __
By L(=241B1C1 — A|ByCy + 241B Gy — 241 ByCs — A3B1C) — 242B5C + A2B1Cy — A2B2Cs — 2A1 B, BT T LT TR g

—A1By +2A3B1 +AyBy —A1Cy +A2C) — A1 — Ay — B1Cy — B,Cy + B1Cy — By(Gr) <
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TABLE XXXII. Two cases of the (4,2,2) tight inequalities generated from Sliwas,.

%(Al + Ay + By —AB; + By —A1By +A1C1 — AxCy + 2A1B1C) — A1B2Cy + 3A2B2Cy + B1Cy

Sliwas: —2A1BICs — AsBICs — BaC + 241BCs + ArBaCa) < 1 Q= 2/
Number New tight inequalities Remarks
(+0) Clo2B1= 2815 =By p(m) prh) A9BC o gt g+ ACBBI- 2By B~ =B g 2/2+1
162 B = B{ ), B{HD TS BU ), B = B Q= 2+
236 1172(73A132C1D1 + 3A1B,CoDy — 2A1BC1Dy — A1B,C 1Dy — 3A1B1CyD; + 3A2B1C1 Dy Q=1.55
—3A2BCoDy — AyBC1 Dy + 4A2B>C 1Dy + 3A2ByCoDy + 2A1B1Cy + 2A1BoCy — A1B1Cy + A 1By
+2A2B1C1 + 2A2B,C1 + A2B1Cy — A2B2Cy + A1B1Dy — A1BaDy — AyB1 D2 + A2B2 Dy — A1By
—A1By — A2By — A2By + A1C1Dy — A1GoDy + A1C1 Dy + A1CoDy — ACiDy + ACoDy — ACi Dy
—A2CaDy + 2A1 + 2A3 — B1C1Dy + BoC1 Dy + B1CyDy — BoCoDy + B1C1 Dy — B2C1Dy + BiGoD2
— ByCoDy +2B1 +2B>) < 1
_ ASB.B 2.Cr—>—C _
BSY LQABIC +AIBICy + 241 BoCs + 3A2B1Cy — AyBaCy — AyBICy — 242B2Cs — AyBy — AsBy — A\Cy Byt TSR B
+A2C + A1 +A, — BiC1 + B2Cy + B+ By) < 1
_ AsB o (—
IB§ " %(2A132C1 —2A1B1Cy — A1BCy — A2 B1Cy + 3A2B2Cy + 2A2B1Co + A2ByCy — A1By — A2By +A1C B§++) S Bg "
—AC+A1+Ay +B1C1 —BCi +B1 +B3) < 1
__ 02:Clo? m(——
B LQABICy +3A1B2Cy + A1 B1Cy — A1B2Ca — Ay ByCy + 2A2B1C; — 240B2Ca — A1 By — A2By — A(Cy B{H Ao B{
+A2C1 +A1 + A, =BG +BC + B+ By) <
TABLE XXXIII. Two cases of the (4,2,2) tight inequalities generated from Sliwas,.
) %(AI +Ay + By —A3By + By — A1By +2ACy — 2A5C) + 2A2B1Cy +2A2B,C) + A1 G — A2 G
Sliwazy — B1Cy +2AB1Cy +A3B1Cy + BoCy — A1 BrCy — 2A2B>Cr) < 1 Q=136
Number New tight inequalities Remarks
12 L(2A41B1C1 Dy — A\B2Cy Dy + 2A1B1C2D1 — A1B2CaDy — 2A1B1C1D; + A1B2C1D; + 2A1B1C2D, 0 =187
— A1B2CDy + 3A3BC Dy — AyB1CoDy — 4A2ByCoDy + ApB1C1 Dy 4+ 4A2B2Cy Dy + 3A2B1CaDy
—2A1By —2A3B; +3AC1Dy — A1CyDy +A1C1Dy +3A,CoDy — 3A,C 1Dy + AyCoDy — AyCi Dy
—3A2CGoD; + 2A1 + 2A; — BiC1Dy + BoC1Dy — BiGoDy + B2y Dy + B1C1Dy — B2CiD; — B1G Dy
+ BC2Dy +2B1 +2B3) < 1
_ Clo,Ca—>—C. _
B§+ ' 1(241B1C1 — A1B2Cy + A3B1C) — 242B,C) — 2A2B1Cy — 2A2B,Cy — A1 By — AxBy + A(C) — 241G B§++) e B§+ :
—A2Cy +2A2C + A1 + Ay — B1C1 + B2Cr + B+ By) < 1
_ Cle2,C1——C —
By L(=2A\BiC) + AiB>Cy — A2B\Ci + 242B2C; + 242B1Cs + 242B:C; — AiBy — AsBy — A Cy B{HY ST BOT
+241Cy + AyCy — 242G, + A1 + A2+ B1C) — BoCL + B+ By) < 1
__ Cl—>—C1.Cr—>—Cy (—_
B{ H(=2A1B1Cy + A1 B2Cy — 243B1C) — 242B2C) — Ay B1Cs + 2A2B,C; — A1 By — Ay By — 2A,C) B TSR B
—A1C +2A5C1 +A2C + AL+ Ay + B1Cy =BGy + B+ By) < |1
) Qo207 -CO>=C g—) pE+H) G0 -+ pEH) 701G ) 421
13 B3 <« IB3 R B3 <—>B3 N B3 <~ ]B3 Q=5
TABLE XXXIV. Two cases of the (4,2,2) tight inequalities generated from Sliwa33.
) %(Al +Ay+ By —A3B1 + By — A1By + C) — 2A2C1 + 2A2B1Cy — B2Cy + 2A1B2Cy + A2BrC + G
Sliwaszs —A1Cy — B1Cy +2A1B1Cy + A2B1Cy + A1 BrCy — 3A2B2(C) < 1 Q=1.63
Number New tight inequalities Remarks
Clo _ ClonnCl——C1.Cr——Cy C1—>—C1,Cr—>—Cy (.
8 BSH) €3 gt B O 12-0.0>-C B, B(Y TS g2 B{ Q=1.65
9 %(—2A|B|C|D1 + A1B,CD| +2AB1CyDy + 3A1B,CoDy + 2A1B1C1 Dy 4+ 3A1B,C Dy Q=232
+2A1B1CyDy — A1ByCoDs + Ay B1C1 Dy + 4A2B2C 1Dy + 3A2B1CoDy — 2A2B,Co Dy + 3A2B1C1Ds
— 2A232C|D2 —AzB|C2D2 — 4A232C2D2 — ZA]Bz — 2A231 +A|C]D1 —A]C2D| —A1C1D2
—A1G Dy — AyC Dy — AyGaDy — AyCi1Dy + AsCoDs + 2A1 + 2A5 + B1C Dy — BoCi1Dy — B1Gy Dy
— B,CyDy — BiC1Dy — BoC Dy — BiCoDy + BoCaDy + 2B + 2By +2C,Dy +2C1Dy) < 1
_ Cloa,Ci—>—C _
]B§+ ) %(—ZAIBICI — A1B2Cy +2AB,C, — ApBCy + 3A2B,C) 4+ 2A2B1Cy + A2 BrCy — A1By, — ApBy B§++) ! 2(—];) ! ]B§+ )
+A1C — A G + A+ A2+ B1C =BG+ B +B, -G+ () <
_ Clon,Co—>—Cy
B(3 " %(2A1BlC1 + A1B2Cy — 2A1B2C + A2B1Cy — 3A2B,Cy — 2A3B1C) — AaBoCy — A1 By — A2By — A1C B§++) T Bg )
+ Ao, +A1 +Ay —B1Ci +BCo+B1+B,+C — () < 1
__ Cl—>—C,C—>—Cy (-
B{ L(=2A1B>Cy — 2A\B\Cs — A\ B2Cy — 245B1Cy — AyBaCy — AsBiCs + 3A2B2C — A1 By — AB, B{D AT B

+A1C+AC +A I +A + B G+ B G +Bi+B —-C—(G) <1
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TABLE XXXV. Two cases of the (4,2,2) tight inequalities generated from Sliwasg.

%(Al + Ay + By —AB; + By —A1By +Cy — A2Cy — B1Cy — 2A2B1Cy + A2B1Cy — 2B>Cy + 2A1B,Cy

Sliwa34 +2A7B,C1 +Cy —A1Cy — 2B1Cy — BrCy +A1ByCr — 2A5B,(0) < 1 Q=1.38
Number New tight inequalities Remarks
17 TB(—Q,A]B]C]D] + 3A1B,C Dy + 2A1B1C, Dy — A1 B,CoDy — 2A1B1C1Dy + A1ByC1Dy — 2A1B1CaDy Q=1.98
+3A1B,CoDs + A2BICiDy — Ay BIGoDy — 4A2BoCoDy + Ao B1Ci Dy + 4A2B2CiDs + A2 B1CoDs
—2A1By; —2A:B1 — A1C1Dy — A1GoDy + A1C Dy — A1CoDsy — AxCiDy + AsCaDy — AyCi Dy
—AyGoDs + 2A1 + 242 — 3B1C1 Dy — 3B2C1 Dy — BiGyDy + BoGoDy + BiCiDy — BoCi D,
—3B1C2Dy —3B2CoDy + 2By +2B2 + 2C1 Dy +2CDr) < 1
_ Clon,Ca—>—C _
B{H H(A1B2Cy +2A1B1Cy — 241ByCy — 242B2C) — Ay B1Cy — 2A2B,C; — A1 By — AB1 — A€y + ArCs B{H T2 gty
+A; +A2 —2B1C, — BoCy + B1Ca +2B2Cr + By + By +C — (G2) < 1
_ Clon,Cl—>—C1 —(—
B +(=A1B2C) — 2A1B1Cy + 2A1B2Ca + 2A3B5C1 + A2B1Cy + 2A42B2Cy — A1By — 2By + A1C) — A2Ca By M B
+ A +A; +2B1Ci +B,Cy —B1C, —2B,Cr +B1+B,—Ci+ () < 1
__ Cl>—C1.Cr—>—Cy (__
]Bg ) %(ZAlBlcl —2A1B,Cy — A1ByCy — A2BCy — 2A2B,C) + 2A2B2C, — A1By — AaB1 +A1Cy + AxCy B§++) ! <]—§ﬁ 2 ]Bg )
+A1+ A2+ B1C +2BC +2B1Cy + BoGo + B+ B, —Cr — () < 1
19 B<3++) Al ]B§_§+‘), B§++> Ay >4y B§—+)’ ]B%_§++) A=A A —>—A; Bg——) 0=1238
TABLE XXXVI. Two cases of the (4,2,2) tight inequalities generated from Sliwass.
) %(Al +Ax + By —A1B) — 2A3B1 + By — 2A1By — 2A2B; + A1C1 — A2Cy — A1B1Cy + A2B1Cy
Sliwaszs — 2A1BCy 4+ 2A2B,Cy + B1Cy —2A1B1C, — ApB1Cy — ByCr +2A1ByCr + A2Br(r) < 1 Q =1.31
Number New tight inequalities Remarks
40 Bg++) C—>-0 ]B(3+_), B§++) B162,0o—>—Cy Bg—+), B§++) Biop B(s__)
53 é(AzBlchl — A2B1CoDy — A1B1C1Dy; —2A1B1CoDy 4+ 2A2B,CDy + AByCoDy — 2A1B>C1 D Q=131
+ 2A1B>,C,D, — 2A2B1Dy — A1B1Dy — AyByDy — 2A1ByDy — AyCyDy + A1C1Dy +AyDy + A1 Dy
+B1C; —B,Cy +B1 +B3) < 1
_ Al—>—A _
B{ L(A1BIC) + 241 B,Cy + 2A1B1Cy — 2A1B2Cs + AsB1Cy + 242B5Cy — A2B1Ca + AsBrCs + A1 By B{H ST BT
+2A1B; —2A3B1 — AyBy — A1C1 —AxC1 — A1 + A2+ B1C, =BGy + B+ Bo) < |
By L(—A1B\Cy — 2A1B2C) — 2A1B1Cs + 241 BsCs — AyB1Cy — 242B,Cy + AsB1Ca — ArBaCs — A By B 2SR g
—2A1By +2A2B1 +A2By + A1C) +A2Cr + A1 — A2 +B1Cy — ByCr + By +By) < |1
__ A= —AlAy—>—Ay _(__
Bé ) é(A]B]C] + 2A1B>Cy +2AB1Cy —2A1B,Cy — AB1Cy — 2A2BCy + A2B1Cy — AxB2Cy + A1 By B§++) e (1—§ ZBé )
+2A1By +2A2B1 +A2By —A1C1 +AxCp — A1 — Ay +B1C, —ByCr + B +By) < 1
TABLE XXXVII. Two cases of the (4,2,2) tight inequalities generated from Sliwasg.
) %(2A1 + A|B) +A2B; +A 1By + AyBy +A1Cy + A2Cy + B1Cy — 2A1B1Cy + A2B1Cy — BCy
Sliwasg + A1ByC) — 2A,B,C1 +A1Cy + AyCy — B1Cy+A1B1Cy — 2A,B1Cy — BoCr+2A1B,Cr — A2BrCr) < 1 Q=158
Number New tight inequalities Remarks
164 IB;*“ G- IB;*”, B§++) C~>-G Bg—ﬂ’ B;H) Ci=>-C.G~>-C Bg——) 0=158
212 TB(*A]B]C]Dl + 3A1B,C1D +3A1BC2Dy + A1B,CoDy — 3A1B1C1Dy, — A1B>C1Dy, — A1B1CyD, 0= %
+ 3A1B>,CyDy — A2BC1 Dy — 3A2B,C1 Dy — 3A2B1CoDy + AyByCoDy + 3A2BCy Dy — AaBrCi Do
—A2B1CaDy — 3A2B2CoDy + 2A1B 1Dy + 2A1B2Ds> + 2A2B1D 4 2A2B2D5 + 2A1Cy + 241G,
+ 2A,Cy +2A,Cy +4A1 — 2B,C1 Dy — 2B1CoDy + 2B1C1Dy — 2B, D) < 1
B§+7) %(A1B1C1 +241B2C1 +2A1B1Cy — A1B2Cy — 2A42B1C) — A2B2C1 — A2B1Cy + 2A2B2C, + A1 By B§++) Pl B§+7)
—A1By +AyBy — AyBy + A1C1 +A1Cy + ACr +A2Cr + 2A1 — BiCy — BoCy — B1Cy + BaGy) < 1
_ Bloo,Bi—>—B) —(—
By L(—A\BIC| — 241B,Cy — 2A41B\Cs + A BoCs + 2A2B1C) + AsBrCi + AsBiCy — 243B,Cs — A By By e B
+A1By —AB1 +A2By +A1C1 +A1Cy + AxCy + A2Cy + 2A1 + B1Cr + BoC + B1C, — BoGy) < 1
ng) +(A\BICy — A1B2Cy — A1B1Cy — 241B,C; — A2BIC1 + 2A3B,C1 + 242B1Cy + A2BrCy — A1 B, B?H B Bgii)

—A1By —AyBy — AyBy + A1C1 +A1Cy + ACr + A2Ca + 2A1 — BiCy + B2Cy + B1Cy + BaGy) < 1
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TABLE XXXVIII. Two cases of the (4,2,2) tight inequalities generated from Sliwas;.

%(2A1 + A1B) +A2B; +A1By +AyBy +A1Cy + A2Cy + B1Cy — 3A1B1C) — BoCy + 2A1B2C

Sliway; —A2ByCi +A(Cy + AyCr — B1Cy + 2A1B1Cy — A2B1Cy — ByCr + A1B2Cy — 2A2B2Cr) < 1 Q= 4\/271
Number New tight inequalities Remarks
35 B(H PEST B, BGHY S g, By M AR TR o)
44 15 (=5A1BiC\ D + 3A1B,C1 D1 + 5A1B1C2D1 + 3A1B2CaDy — A1B1C1 Dy + A1 BoCiDy — A1 B Ca Dy Q= W2l
—A1B2CyDy + A2B1C Dy — 3A2B2C1Dy — A2B1CoDy — 3A2B2CoDy — A2 B1C1 Dy + A2B2C Dy
— A2B1CoDy — A2 ByCoDy +2A1ByDy + 2A1B1 Dy + 2A2B2 Dy + 2A2B1 Dy 4+ 2A1Cy 4+ 2A1Ch 4 2A2C
+2A,Cy +4A1 +2B1C1Dy — 2B,C1D — 2B1C2Dy — 2B2ChDy) < 1
— Cle2,.Bj——B —
By L(—2A1B1Cy + A1BaCy + 341B1Cs + 241 B2Cs + AB1Cy — 242B,C1 — AyB2Cs — A(By + A1 B By s BT
—A2B] +A2By +A1C) +A1Cy + AxCy + A2Cr +2A1 + B1Cy — BoCp — B1Cy — Bh(Gh) <
_ Cien.By—— _
]Bg +) %(‘ZAlBICI — A1ByC1 —3A1B1Cy — 2A1B2Cy — AyB1Cy 4+ 2A2B,C + A2ByC, +A1B) —A1B, ]B(3++) ! 2<B—2> B2 ]Bg +)
+A2B1 —A2Br + A1C + A1y + A0 + AoCr + 2A1 — BiCy + BoCi + BiGy + Bo() < 1
- By—>—B|.By—>—By __(__
B L(3A1B1C) — 241 B,C) — 241 B1Cy — A1 B2Cy + ArBoCy + ArB1Co + 2A4:B,Cr — A1 By — A1 By — A2B) B TR TR g
—A2By +A1C1 +A1Cy + ACy +A2Cy +2A1 — B1C1 + BoCy + B1Cy, + B2Gy) < 1
TABLE XXXIX. Two cases of the (4,2,2) tight inequalities generated from Sliwass.
) é(2A1 +2A1By +2A2B1 + A|Cy + A2Cy — B1Cy + A1B1C1 —2A2B,Cy + B,C1 — 2A1B,C1 + A2 BoCy
Sliwasg +A1C +A2C — B1Cy +A1B1Cy — 2A2B1C) — ByC) + 2A1B2Cy — A2Br(Gh) < 1 Q= 4\/3—1
Number New tight inequalities Remarks
23 15 (3A1BIC1 Dy — A1ByC1 Dy — A BICDy + 3A1B,CoD1 — Ay B1C1Dy — 3A1ByC1 D + 341 B1CD, Q=12
—3A2B1CaDs + A2 BrCoDy + 2A1B1 Dy + 2A1B2Dy + 2A1B1Dy — 2A1B2 Dy + 2A2B1 D1 + 2A2B,D;
+ 2A2B 1Dy — 2A2B2D; +2A1Cy 4+ 2A1Cy 4+ 2A2Cy 4+ 2A2Cy +4A; — 2B1C1Dy — 2B2Co Dy
+2B,C\Dy —2B1GDy) < 1
_ B1o2.Clo _
B{" LQA\BICl + A1B>Cy — 241B1Cs + A1B2Cs — A2B1Cy — 242B2Cy + A2B1Ca — 242B2Cs + 241 B, By S B
+2A2By + A1C1 +A1C, +A2C1 + AyCr +2A1 — B1C) — BoCp + B1Cy — Bo(h) < 1
IB,S*H %(—2A131C1 —A1B2Cy +2A1B1C, — A1B2Cy + A2 B1Cy + 2A2B,C1 — A2B1Cy + 2A2B,C; — 2A1 B, B§++) Py B§7+)
—2A2B; + A1C) + A1Cy + AxCy + A2Ca + 2A; + B1Cy + B2Cr — B1Cy + Ba(Gy) < 1
__ Clon,Bl—>—B| _(__
By~ L(—A\B\Cy +2A1B,C) — AB{Cy — 241 ByCa + 2A42B1Cy — AyBaCy + 24581 Cy + AsBaCy — 241 B, B{H TS T B
—2A2B) +A1C1 +A1Cy + ACy + A2Cy + 2A1 + B1Cy — BoCy + B1G + B2(Gy) < |
55 B§++> B1>—B IBS;*’), B§++) Ciog Bg—ﬂ’ Bé*“ Cro2,B1> =B Bg——) o= 4@_1
TABLE XL. Two cases of the (4,2,2) tight inequalities generated from Sliwaso.
+(2A1 + 2By — A1B| + A2B1 + A1By + A2B> + 2C1 — A|Cy + A2C) — B1Cy + 24,B1C1 — A2B1Cy
+ ByCy — A1B2C1 — 2A2B2C1 +A1Cy + AxCy + B1Cy — A1B1Cy — 2A2B1Cr + BoChr — 2A1B2C
Sliwazg +A2B() < 1 Q=1.55
Number New tight inequalities Remarks
5 B(HH NS B BT 2SR g gro M AR gl Q=155
13 ﬁ(AlBlchl —3A,B1C1D| — 3AB1CyDy — AyB1CoDy + 3A1B1C 1Dy + AyB1C 1Dy + AB1CD, =224
—3A2B1CoDy — 3A1B,C1 Dy — AyByCy Dy — A1ByCoDy + 3A2B,CoDy + A1 BoC1Dy — 3A2B,C1 Dy
—3A1B2CaDy — AyBoCaDy + 2A3B 1Dy — 2A1B1D2 + 2A1B2D + 2A2B2D; + 2A5C Dy + 2A1CoDy
—2AC1Dy +2A,CoDy +2A 1Dy — 2A2D ) + 2A1Ds + 2A2D — 2B1Cy + 2B1Cy + 2B>C) + 2B>2C)
+4B1 +4C) < 1
_ Alon,Ay——A _
By L(—2A3B1Cy + A2BaCy + ArBiCs + 242B2Cs — A|BICy — 2A1B2Cy — 2A1B\Cs + A{BoC + ArB, L e
—A2By +A1B; +A1By + AyCp — AyCy +A1Cp + A1Cy — 2A5 — B1Cy + BCy + B1Chy + B
+2B1+2C) < 1
_ Aloa,Al—>—Al o (—
[B(3 " +(242B1Ct — A2B2Cy — A3B1Ca — 242B,C5 + A1B1Cy + 2A1B2Cy + 2A1B1C — A1B2Cy — AoBy + Az By B(3++) e Bg +)
—A|B] —A1By — ACy + A2Cr — A1Cy — A1Cy +2A5 — B1Cy + B2Cy + B1Ch + BrCy
+2B1 +2C) < 1
_ Aj—>—ALAy—>—Ay
B %(—2A131C1 + A1B2Ci + A1B1Cy + 2A1B2Cs + A2BiCy + 2A2B7Cy + 2A2B1Cy — A2BrCr + A1By B:(;++) TR Bg )

3

—A|By —AyB] —ABy +A1C) — A1Cy — AyCy — AyCy — 2A1 — B1Cy + B>Cy + B1Ch + B
+2B1 +2C) < 1
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TABLE XLI. Two cases of the (4,2,2) tight inequalities generated from Sliwayg.

é(ZAl +2A; +2B) — A1B; —A2B) +A1By +A2By + A1Cyp + AxCy + 2B1Cy — A1B1Cy — A2BCy

Sliwa40 + 2B,Cy — 2A1B>Cy — 2A2B,Cy + A1Cy — AyCy — 2A1B1Cy + 2A2B1Cr + A1 B2Cy — AyBr(Cr) < 1 Q=135
Number New tight inequalities Remarks
13 B§++) Alo2 A1 —A) B§+’), IB§++) Ale2A2> =4 B;—Jr)’ B§+“ Ar=>—A1 4> =4 B;——) o= 133/6

23 ﬁ(*SAlBlchl —A1B,C1Dy — A|B|C,Dy +3A1B,CoDy + A B1C Dy — 3A1B,C1Dy — 3A1B1C Dy 0=2/6-3

— A1B,CyDy + ApB1C1Dy — 3A2ByC 1Dy + 3A2B1CoDy + AyByCoDy — 3A2B1C1Dy — Ay BoC1 Dy
+A2B 1Dy — 3A2B2Co Dy — 2A1By + 2A1By — 2ABy + 2A2B; + 2A1C1 Dy + 241G D, — 2A,GDy
+ 2A,C 1Dy +4A1 +4A, 4+ 2B1C1 Dy +2B,C1Dy — 2B1C, Dy — 2B2,Co Dy 4+ 2B1C1 Dy 4+ 2B,C1 D>
+2B1CoDy +2B,CoDy +4B1) < 1

_ C1s2.Cp——C —
IB? ) +(=241B1C1 + A1B2Cy + A1 B1Ca + 241B2C) + 242B1Ct — A2B2Cy + Az B1Ca + 2428265 — A1 By BngH ST B :
+A1By —AyB +A2B; +A1C) —A1Cy — AyCy — Ay + 2A1 + 245 — 2B G — 2B2Cr +2By) < |1
_ 52Clo2 (-
Bé ) LQA1B1C) — A1 ByC) — A1B1Cy — 2A1B,Cy — 2A3B1C) + A2BoCy — A2B1Ca — 2A2B,C; — A1 By B§++) Heae Bg *
+A1By — A2By + A2By — A1C1 + A1Co + AxCy + AxCy + 2A1 + 2A2 4+ 2B1Cy +2B2Cy +2B1) < |1
_ Ato2,C1—>—Cp = (—_
By~ LAIBIC) 4 241B2Cy + 2A1B1Cs — A1BaCy + AsB1Cy + 2A42B2C1 — 242B1Ca + ArBaCa — A1 By B M-85 g

+A1By —AB) +A2By —A1C1 —A1Cy — ACy + A2Cy + 2A1 + 2A2 — 2B1Cyp — 2B,C +2By) < 1

TABLE XLII. Two cases of the (4,2,2) tight inequalities generated from Sliwa4].

%(Al + By +A1B1 + C1 +A2Cy — 3A1B1C1 — AyB1Cy + BoCy — A1BCy — 2A2B,C + A1Cy — A2y

Sliwa41 + B1Cy —4A1B1Cy + A2B1Cy — ByCy +A1ByCr +2A2B,C) < 1 Q=148
Number New tight inequalities Remarks
4 B G20 B{*), B{") Gz=6 B, B{HY C=-C.G=>-0 B{ ) O =148

17 Tl4(_2AlBlClDl —4A2B|C1D| — 5AB1C,D — 3A2B|CoDy — 4A1B1C1 Dy + 2A2B|C D, Q= %

—3A1B1C2Ds + 5A2B1CoDy + A1 BoCy Dy — 3A2B,C 1Dy — A1B2CaDy + 3A2B2CoDy — 3A1B2C Dy
—A2B2C1Dy + 3A1B2CoDy + Ay BoCo Dy + A1 B 1Dy + AaB1Dy + A\B1Dy — AyB1Dy — A1C1 Dy
+AyC1Dy +2ACoDy + A C1Dy + AyC1Dy — 2A,CoDy + A1 Dy + AyDy + A1 Dy — AyDy 4+ 2B1C,
+2B,C1 —2B,Cy +2B1 +2C1) < 1

_ Aloz,Al—>—A -
Bf;— ' L(=342B1C) — AyB2Cy — 4A3B1Ca + A2B2Ch + A1B1Cy + 2A1B2Cy — A1 B1Ca — 241B,C; + ArB) B§++) s Bg+ :
+A42C, —A1C1 +A1G + A+ BoCi + BiG =BG+ B +C) < |1
IB?“ 1(342B1Cy + A2B2Cy + 442B1Co — A2B2Cy — A1BICt — 2A1BoCy + A1BICy + 2A1B2Cy — A2B) B§++) ol B?H
— A +AIC —AIG — Ay + By + BIG, =BGy + B + () < 1
_ A=Ay Ay —Ay
By~ L3AIBICy + A1ByC + 4A1B1Cy — A1 BaCy + ArBCy + 242B2C1 — AsBiCy — 2A2B2C — A4 B BgHY TS TR

—A1G —AC +AC — A+ BCr + B1G =BG + B +C) < |1

TABLE XLIII. Two cases of the (4,2,2) tight inequalities generated from Sliways.

é(Al + Ay +Bi +A 1By + By —AxBy +A1Cy —AxCy + B1C1 — 2A1B1C1 — A2B1Cy — BoCy — A1BoCy

Sliwa42 + 4AB2Cy + 2A2Cy — A1B1Cy — 3A2B1Cr + 2B2Cy — 3A1B2Cr — AaBr () < 1 Q=1.63
Number New tight inequalities Remarks
10 %(7A232C1D1 —7TA2B1CoDy — 4A1B1C1Dy — 2A1B2C1 Dy — 2A1B1CoDy — 6A1BoCoDy — 2A2B1C Q = 1.66

+A2BrCy + AyB1Cy — 2A2B,C) + A2B1Dy — 3A2B,Dy + 2A1B1Dy — AyBy + AyBy — A>CiDy
+3A2CoDy + 2A1C1Dy — A2Cy + A2Co + 2A1D; + 2A5 — BrC1Dy + B1CoDy + 2B1Cy — ByCy
—B1Cy +4B2Co + B1D1 + B2Dy + By + By — Ci1Dy —GD1 +C1 +G) < 1

B{") LQABIC) + A1B>Ci + A1BICy + 341 BaCy — A2BCy + 4A2B2C) — 3A2B1Ca — AsBaCs — A1 B, B{HH SN Bl
—A2By —A1C1 — AyCy 4 2A2Cr — A1 + Ay + B1Cy — BoCy +2BCr + B +B2) < |1

By " §(—=2A1B\C — A1ByC) — A1B1Cy — 3A1B,Cy — A2B1Cy — 3A43B)C + 4A3B1Cy — A2ByCh + A1 By B{™ &= B
—A2B) +2A2By +A1Cy —ACr + A1 +Ar +B1C1 —B1Cy +2B,C +CL+(Cr) < 1

B{ LQABICy + A1B>Cy + A1BICy + 341 B2Cr — A2BICy — 3A2B,Cy + 44281 Cs — ArBaCs — A1 B B{HH FoCAT g
—A2B1 +2A2By —A1C1 —A2Cy — A1 + A2+ BiCr — B1G + 2B + G+ G) <

14 B(3++) Az(ifz B;—%——), B§++) Al(:)Al B(a_H’ ]B%§++) Alﬁ—M»—Az Bg__) 0 =163
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TABLE XLIV. Two cases of the (4,2,2) tight inequalities generated from Sliways.

%(2141 + 2By —A|B) +A2B] +A1By —AyBy +A1Cy + AxCy + B1Cy — 2A1B1Cy — 3A2B1C1 — B2Cy

Sliwags 4+ A1B2C1 4+ 2A2B,C) + A1Cy — AyCo + B1Cy — 3A1B1Cy 4 BoCy — 4A1B2Ch + A2Br () < 1 Q=2
Number New tight inequalities Remarks
4 L (=3A1B{C1D — A{ByC1 Dy + A BIC2Dy — TA1B2CaDy — A BIC1D; + 3A1B2C1 D — TA1B1C2Dy Q = BT
—A1ByGo D) — 543B1C1Dy — A3BoCiDy — A2 B1CyDy + Ay BoCyDy — A3 B1CiDy + 5A2B,C1 D,
+ A2B1CyDy + AaByCoDy — 2A1B1 Dy + 2A1B2Ds + 2A2B1Dy — 2A2B,D; + 2A,Cy + 241G
+ 2A,Cy — 2A,Cy +4A1 + 2B1C1 Dy + 2B,CoDy — 2ByC1 Dy + 2B1CoDy + 2B 1Dy + 2By Dy
+2B1D; —2B,D;) < 1
_ Bloo,Bi—>—B _
B{) F(—A1BICy — 2A1ByCy + 4A1B1C; — 3A1ByC; — 2A2B1Cy — 3A2B,C1 — AyB1Cy — A 1By — A1 B, B{HH PRI )
+A2B1 +A2By +A1C) + A1Cy + A2C1 — A2Cy + 2A1 + B1C1L + BoCy — B1Cy + BoCa +2B2) < 1
_ Blo2.Ba——By — (—
IB§ + $(A1B1Cy + 2A1B2Cy — 4A1B1Co + 341B2C; + 2A2B1Cy + 3A2B2C1 + A2B1Co + A1 By + A1 By Byt T2 B +
—A2B1 —ABy +A1C +A1Cy + AyC — AyCy +2A1 — B1Cp — BoCy + B1Cy — BoCy, — 2Br) < |1
ng) %(2A1B1C1 — A1ByCy +3A1B1Cy + 4A1B2Cy 4+ 3A2B|C — 2A2B2C) — A2B,Cr + A 1B — A1 By B§++) hoahmh Bgii)
—A2B1 +A2By + A1Cp +A1Cy + AC — A2Cy + 2A1 — BiCy + B2Cy — B1C, — BoCy —2B1) < 1
107 B(HH 2SR gl gD AIES g gt M TR R o) Q=12
TABLE XLV. Two cases of the (4,2,2) tight inequalities generated from Sliwa44.
%(2A1 +2A; +2ABy —2AB) + A1Cy — A>Cy — 2B1Cy + 2A1B1C) 4+ 2A2B1C) 4+ 2B>C) — A1B2Cy
éliwa44 —3A2B,C1 +A1Cy — AxCy — 2B1Cy + 2A1B1Cy + 2A2B1Cy — 2B2Chr + 3A1B2Cr + AxBr(Gy) < 1 o= 3\/2*1
Number New tight inequalities Remarks
) G102 p+-) g BB g+ g+ CozBio=B g _ 321
11 B <~ By, B; «~— By 7. B; “— B; Q=3
17 %(ZAlBlchl — 2A1B,C1Dy — A2BC1 Dy + 2A2,B1C1Dy + A1B2C1Dy — 2A2B,C1 Dy 4 2A1B1Co Dy Q=195
+ 2A1B>,C,Dy — ApBoCyDy + 2A2B1Co Dy + A1 BoCo Dy 4+ 2A2ByCoDy — 2A2B1 Dy + 2A1B1D;
—A2C1Dy +A1C1D3 — AyCyDy + A1CaDy 4 2A1D1 + 2A2D5 — 2B1Cy + 2B2Cy — 2B1C)
—2B,) < 1
_ Ao, Ag—— _
]B§+ ) %(ZAIBICI —3A1B,C1 +2A41B1C, + A1B2Cy —2A,B1C1 + A2BoCy — 2A2B1C;, — 3AB,C, — 2A1 By ]B(3++) 122 2 B§+ )
—2A3B) — A{C) — A{Ca — AsCi — ArC + 241 — 245 — 2B, Cy + 2B,Cy — 2B1Cs — 2B,C)) < |
_ AlosAl—>—A]
By " L(=2A41B1C) + 3A1B2C) — 241 B,Cs — A BrCs + 2A42B,C) — AsBoCi + 242B1C + 3A2B2Cs + 2A1 B, B{H e B
+2A2B1 +A1C) +A1Cy + A2C + AxCy — 2A1 + 242 — 2B1Ct +2B2C1 —2B1Cy — 2B2(h) < 1
IB§:) $(=241B1C| +A1ByCy — 2A1B\Cy — 3A1B2,C; — 242B1Cy + 3A2B2C1 — 2A2B1C; — A2B2Cy — 241 B, B;++) hrakmh Bgii)
+2A2B1 —A1C1 —A1Cy + AyCy + AyCy — 2A1 — 2A5 — 2B1Cy 4+ 2B2Cy1 — 2B1Cy — 2Br(Ch) < 1
TABLE XLVI. Two cases of the (4,2,2) tight inequalities generated from Sliwa45.
§(3A1 + Ay +2A1B1 —2A3B1 + A1By — AyBy 4+ 2A1C1 — 2A2Cy — 2B1Cy + 2A1B1Cy + 2A2B1Cy
—2B>Cy + 2AByCy 4+ 2A2B,Cy + A1 Cy — AyCy — 2B1Cy + 2A1B1Cy + 2A2B1Cy 4+ 2B2Cy, — 3A1B,Ch
Sliways —ABrCy) < 1 Q= /2l
Number New tight inequalities Remarks
6 15 (4A1B1C1Dy — A{ByC1Dy — 5A1B,Co Dy + 5A1B2C1 Dy + 4A1 B1CoDy — A1ByCaDs + 4A2B1C1 Dy o=3
+A2B2C Dy — 3A2B2Co Dy + 3A2B2CiDs + 4A2B1CaDs + AaBaCoDay + 4A1By + 2A1 By — 4A2By
—2A2B; +3A1C1Dy — A1GoDy + A1 C1 D3 + 3A1CoDy — 3A,C1 Dy + AyGoDy — ACiDa — 3A,GoDy
+ 6A1 +2A, —4B|C1D +4B,CyDy — 4B,C1 1Dy —4B1C D) < 1
_ Clon,Co—>—C _
By +(A1B1Cy — 3A1B2Cy — 2A1B1C; — 241B2C; + 2A2B1Ct — A2B2Cy — 2A3B1C; — 242B,C5 + 241 B By TS B
+A1By —2A2B1 —AyBy +A1Cp —2A1Cy — AyCy + 2A,Cr + 3A1 + Ay — 2B1Cy + 2B,C)
+2B1Cy 4+ 2B,(C) < 1
— Clesn, C1—>—C —
By L(=2A1B1Cy + 3A1B2Cy + 241 B1Cy + 241 B2Cs — 245B1C; + A2BaCy + 24281 Cy + 245B,Cs + 241 By B{HY T BT
+ A1By —2A32B1 — ABy — A1Cy +2A1Cy + AxCy — 2A2C) + 3A1 + Az +2B1Cy) — 2B2Cy
—2B1C; —2B,(h) < 1
__ Cl>—C.C—>—Cy —(__
B §(=241B,C1 — 241ByC) — 241B1C; 4 3A1B2Cs — 242B1C) — 2A:B:C1 — 242B1Cy + A2BrCs B TS TR B
+2A1By +A1By —2A2B) — A2By —2A1Cy — A1Cy 4+ 2A2C1 + A2Cr + 3A1 + Az + 2B1Cy + 2B>Cy
+2B1C; —2B(5) < 1
++) BB p(+-) p++) B22=B2 p(—+) p++) Bio—BrBy——B p(——) _ 321
40 B; «~— By, By ~— By 7, By <~ B, Q=3
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TABLE XLVII. Two cases of the (4,2,2) tight inequalities generated from Sliways.

%(3‘41 + Ay + 3B —2A1By —AyB1 + By —A1By — 2A2B, +2ACy — 2A,C) + B1Cy — 3A1B,Cy
+4A,B1Ci + BoCy — A1B2Cy + 2A3B2C1 + A1Cy + A2Cr 4 2B1Cy — 3A1B1C, — A2B1Cy — 2BC)

Sliwayg +4A1B,Cy +2A2B,C) < 1 0=13
Number New tight inequalities Remarks
1 Bf;’“ G—>-0 B§+_), B§++) Ci>—C B§_+), B§++) C—>—C1.G—>-C Bg__) 0=13

3 35(—2A1BiC1D| — 4A1B,C1 Dy — TA1B1CaD1 + A1 ByCaDy — 4A1BiC1 D3 + 241 B2Ci Ds + A1 B1CaDs Q= %

+ 7A1B>,C,Dy 4+ 2A2B1C1 Dy + 6A,B,C 1Dy — 3A,B1CoDy + Ay BoCoDy + 6A2B1C1Dy — 2A,B,C1 D,
+ AyB1CoDy + 3A2B,CoDy — A1B1Dy — 3A1BoDy — 3A1B1Dy + A1BoDy + Ay B1Dy — 3A2B2Dq
—3A2B1Dy — AyBaDy 4+ 4A1Cy 4+ 2A1Cy — 4A5Cy 4+ 2A2Cy + 6A1 4+ 2A5 4+ 2B>C1 Dy + 4B1Ca Dy

+ 2B1C1Dy —4B,CyDy + 2B Dy + 4B2Dy +4B1Dy — 2By D)) < 1

_ Bioa.Bi——B _
B{ S (AIBIC) — 3A1B2C) — 441B1Cs — 341 B2Cy — 245B1C) + 4A2B2Cy — 242B,C2 — AsBoCr + A1 B N
—2A1By +2A2B1 — A2B;y + 2A1C1 + A1Cy — 2A2C) + A2Cy + 3A1 + Az — B1Cy + B2Cy +2B1G;
+2B,C, — By +3B3) < 1

_ Bioa.Ba—s—By —(_
By L (—AIBICy + 3A1B2Cy + 441 B1Cy + 3A1B2Ca + 2A2B1C) — 4A2B2Cy + 2A2B1C + A2B2Cy — A1 By R
+2A1By — 2A3B) +A2By + 2A1C + A1 Gy — 2A5C1 + A2Cy + 3A1 + Az + B1Cy — B2Cy — 2B,
—2B,C, + B —3By) < 1

—— By——B1,By——B: ——
B 5 BALBICI + A1BaC1 + 3A1B1Cy — 4A1B,Cy — 442B1Cy — 242B,Cy + A2B1Cy — 242B,C5 + 241 By B ML TR g

+A1By + AyB1 +2A2By +2A1C1 + A1Cy — 2A2C1 + A2Cy + 3A1 + Ay — B1C — B2C — 2B G
+2B,C, —3B1 —By) < 1

TABLE XLVIII. Two cases of the (5,2,2) tight inequalities generated from the third (4,2,2) inequality in Table IV.

1(A1B1C1 Dy + A2B\Ci Dy + A1B2Ci Dy + A2B2Ci Dy + A2B1C1Dy — A1B2CiDy — A1B 12Dy
The (4,2,2) + A2B1CoDy + A1BoCyDy — AyByCoDy — ApB1CoDy + A1 BoCo Dy + A1B1Cy — A2 BoC

Inequality +A1B1Cy —AyBy(Oh) < 1 Q=2
Number New tight inequalities Remarks
1 §(2A131C1D1E1 + 2A1B>C1D\E| — 2ABoC1D>E| + 2A2B>C1DEy + AyB1C1Dy2E» + AyByCi Do ES Q =2.01

+ 2A2B|CoDEy — 2A3B,CoDEy — 2A2B1CoD2Ey + 2A1ByCoDEy + A1B1CoD2E> + A1BoCaDLEs
+24A2B1C1Dy +A2B\C1Dy — A2 BrCy Dy — 2A1B1GoDy — A1B1CoDa + A1 B Dy + 2A1B1CLEy
+ A2B1C1Ey — A2ByCEy — 2A2ByCrE) + A1 B1GyE; — A1BoGLEy — AaB1Cp — AxBrCy + A1 B1Ch
+A1B,(;) < 1
B() L(A\B\C\Dy + A2B\CiDy + A1 ByCiDy — A3ByCyDy — AyBaC1 Dy — AsBaCiDy — AyBiCaD) B(HH AN G gl
+A2B1C Dy — A1B2CoDy — A By oDy — A1B1Co Dy — AR B1GoD; + A1B1Cy — A2B 1 C
+A1B,C, — ABr () < 1

_ Al —A1.C—>—C (—
B{Y L(—ABICIDy + A2BICiDy — ABaCiDy + AyBaCiDy + AyBiCiDs + Ay ByCi Dy — AyBICaD)y A e
—A2B1CyDy +A1BoCoDy + A By oDy + AaB1CoDy + A1 BoCoDy — A1 B1Cy — A B Gy + A1B1Gy
+A2B,(5) < 1
(——) 1 (++) ACA|——A1,Ay——Ay (=—)
B4 1(—A131C1D] + ABCiD| — A1B,C{Dy — AyB>C1Dy + A 1B,C1Dy — AyBoCi Dy — A1 B1CaDy B4 <~ B4
—A2B1GDy — A1BoGoDy + Ay BoCoDy — A1 B1CaDy + A2 B1CoDy — A BICy — AaBICy + A1 By G
+A2B,() < 1

17 B Clo2 Di>—D1 B, BT AcBCron B{ "), B AeBDi> =D B{ 0=2
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