(* 3 compartmets =*)
in39)= Ncomp = 3; Nproc = 10;

(* In this example we ave the following processes: Q1 is diff of SCs,
02 prol of SC, Q03 is death of TAs, Q04 is asym div of SCs,

05 is de-diff of TA, 06 is death of SCs ; Q7 is diff of TA;

08 is de-diff of DC ; Q9 is death of DCs; 010 is asym diff of TAc )
R[1] = {-1, 2, O}; R[2] = {1, O, O}; R[3] = {0, -1, O}; R[4] = {0, 1, O};
R[5] = {1, -1, O0}; R[6] = {-1, O, O};

R[7] = {0, -1, 2}; R[8] = {0, 1, -1}; R[9] = {0, O, -1}; R[10] = {0, O, 1};

n42= Q@ =.; Do[Do[Q[i, j]=.; QQ[i] =., {i, 1, Nproc}], {j, 1, Ncomp}]
n4s)= (* See which subsets processes can lead to a nontrivial equilibrium %)
in44= Do[ee[1i] = Sum[QO[k] *R[k][[i]], {k, 1, Nproc}] = 0;

aa[i] = Sum[QQ[k] *»R[k][[i]], {k, 1, Nproc}], {i, 1, Ncomp}];
EQ = Table[ee[i], {i, 1, Ncomp}]

ouaal= {-QQ[1] +QQ[2] +QQ[5] -QQ[6] == 0,
200[1] -Q0[3] +0Q0[4] -0QQ[5] -0QQ[7] +QQ[8] =0, 2Q0Q[7] -QQ[8] -QQ[9] +QQ[10] == 0}

(*» Study stability =)
n471- Do[Do[££[i, j] = Sum[Q[k, j] *R[k][[i]], {k, 1, Nproc}], {i, 1, Ncomp}], {j, 1, Ncomp}]

in4g)= JJ = Table[f£f[i, j], {i, 1, Ncomp}, {j, 1, Ncomp}]

ousgl= {{-Q[1, 1] +Q[2, 1] +Q[5, 1] -Q[6, 1],
Q[1l, 2] +Q[2, 2] +Q[5, 2] -Q[6, 2], -Q[1, 3] +Q[2, 3] +Q[5, 3] -Q[6, 3]},
{2Q[1, 1] -0[3, 1] +Q[4, 1] -Q[5, 1] -Q[7, 1] +Q[8, 1],
o1, 2] -Q[3, 2] +Q[4, 2] -Q[5, 2] -Q[7, 2] +Q[8, 2],
of[1l, 3] -Q[3, 3] +Q[4, 3] -Q[5, 3] -Q[7, 3] +Q[8, 3]},
{ZQ[7I 1] -0of8, 1] -9Q[9, 1] +Q[10, 1], 2Q[7, 2] -Q[8, 2] -Q[9, 2] +Q[10, 2],
Q[7, 3] -Q[8, 3] -Q[9, 3] +Q[10, 3]}}

n49i= 2 =.; var[l] = x; var[2] =y; var[3] = z;

(» Here the program lists all triplets that can be stable. It
provides the characteristic polynomial, the Jacobian, and eigenvalues,
and the number of simply connected components. It also determines if the
digraph is a tree. In green it lists the stability conditions. The three
variants of the stability conditions are all equivalent to each other,
but some of them may have a more compact form than others. %)
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cases = 0; cntl =0;
ccc = 0; Do[conn[k] =0, {k, 1, Ncomp}];
Do[Do[Do[Do[Do[Do[
Do[Do[Q[i, j] =0, {i, 1, Nproc}], {j, 1, Ncomp}]; Q[il, j1] =.; Q[i2, j2] =.;
Q[i3, j31=.;
kud4reduce[l] = Q[il, j1];
kud4reduce[2] = Q[i2, j2];
kud4reduce[3] = Q[i3, j3]; EV = Eigenvalues[JJ];
CP = -CharacteristicPolynomial[JJ, z];
EP = Product [Eigenvalues[JJ] [[k]], {k, 1, Ncomp}];
qq = 0; If[N[EP] =0, qq =1];
Len = Length[FactorList[CP]] - 1;
wl=1; w2=1;
(» See if the Trace is zero *) If[Sum[JJ[[i, i]], {i, 1, Ncomp}] == 0, {wl = 0;
qq = 1 (#Print["Discard! Zero trace!"]%*)}];

(*If there is a term missing from the characteristic polynomial x)
Do[coe[j] = Coefficient[CP, 2z, j], {j, O, Ncomp}];
If[coe[0] *xcoe[3] == coe[l] *coe[2], {dqg = 1(*;
Print["Discard because of RH "]x)}];
If [Product[coe[j], {j, O, Ncomp}] ==0, {w2 =0; gq =1 (*Print[
"Discard! Term missing from the characteristic polynomial!"]%)}];

If[Len =1, {cntl =cntl +1;
(» See if the # of elements is <5 %) If[Sum[Sum[If[NumberQ[JJ[[i, j]]1],
0,1], {i, 1, Ncomp}], {j, 1, Ncomp}] <5, {w2 =0;
qq = 1(* Print["Discard! Less than 5 elements!"]x)}];
If[Simplify[coe[0] /coe[l] /coe[2]] ==-1, qq =1]
1]

If[gqq==0&&Len==1, {cases =cases+1;
CPx[cases] = CP;
Print[Style["#", 18, Blue], Style[cases, 18, Blue]];
Print[ "Triplet: ", "Q", il,
var[j1], " ", "@", i2, var[j2], " ", "@", i3, var[j3]];
Print["Eigenvalues: ", Eigenvalues[JJ]];
Print["Char Polyn=", CP];
Print[Len, " connected components"];
Print["Jacobian=", JJ];
conn[Len] = conn[Len] +1;
Print[Style["Stability conditions", 12, Green]];
Do[Print[Style[k, 12, Green]];
Print [Reduce[{coe[0] > 0, coe[l] > 0, coe[2] >0, coe[3] >0, Simplify][
coe[l] *coe[2] -coe[3] xcoe[0]] > 0}, kudreduce[k]]], {k, 1, 3}]1;
If[JJ[[1, 2]] *JJd[[2, 3]] *JJ[[3, 1]] ==0 && JJ[[2, 1]] »JJ[[1, 3]] *
JJI[[3, 2]] == 0, Print[Style["The digraph is a tree", 12, Gray]]l];
Print[]
}]I {ill 1! i2 - 1}]! {jlr ll Ncomp}] ’ {izr lI i3_1}] ’ {j2I ll Ncomp}] ’
{i3, 1, Nproc}], {j3, 1, Ncomp}]
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Eigenvalues: {Root[
-20[1, 310[5,2]0Q[7, 1]+ (2Q[1, 3]Q[7, 1] +Q[5,2]Q[7,1])#H#1+0Q[5, 2] 712 + 1213 &, 1],
Root[—ZQ[l, 3]1Q[5, 2] Q[7, 1]+ (2Q[1, 3] Q[7, 1] +Q[5, 2] Q[7, 1]) #1+Q[5, 2] #1%? + =13 &,
2},Root[
-20[1, 310Q[5, 2] Q[7, 11+ (2Q[1, 3]1Q[7, 1] +Q[5, 2] Q[7, 1]) #1 +Q[5, 2] #1? + nl3 g, 3]}

Char Polyn=z3+22Q[5, 2] +22z0Q[1, 3] Q[7, 1] +2zQ[5, 2] Q[7, 1] -2Q[1, 3] Q[5, 21 Q[7, 1]
1 connected components

Jacobian={{0, Q[5, 2], -Q[1, 3]}, {-Q[7, 1], -Q[5, 2], 20Q[1, 3]}, {2Q[7, 1], 0, O}}

1
0[7, 1] >0&&Q[5, 2] > 0&&—ZQ[5, 2] <Q[1, 3] <0

Q[7, 1] >0&&0Q[1, 3] <0&&Q[5, 2] > -40Q[1, 3]
1
0[5, 2] > 08& - O[5, 2] <Q[1, 3] <08&0Q[7, 1] >0

o2
Triplet: Q2z Q5y Q7x

Eigenvalues: {Root[
-20(2, 31 Q[5, 2] Q[7, 1] + (-2Q[2, 3] Q[7, 1] +Q[5, 2] Q[7, 1]) #1 +Q[5, 2] #1% +u1® &, 1],
Root|[-20Q[2, 3] Q[5, 2] Q[7, 1] + (-2Q[2, 3] Q[7, 1] +Q[5, 2] Q[7, 1]) #1+Q[5, 2] #1?+ul® &,
2},Root[
-20[2, 3] Q[5, 2] Q[7, 1] + (-20Q[2, 3] Q[7, 1] +Q[5, 2] Q[7, 1]) #1+Q[5, 2] #1? +11% &, 3]}
Char Polyn=z3+22Q[5, 2] -2z0Q[2, 3] Q[7, 1] +2Q[5, 2] Q[7, 1] -20Q[2, 3] Q[5, 2] Q[7, 1]

1 connected components

Jacobian={{0, Q[5, 2], Q[2, 3]}, {-Q[7, 1], -Q[5, 2], 0}, {2Q[7, 1], 0, 0}}
0[7, 1] >0&&Q[5, 2] >0&&Q[2, 3] <O

0[7, 1] >0&&0Q[2, 3] <0&&Q[5, 2] >0

0[5, 2] >0&&Q[2, 3] <0&&Q[7, 1] >0

The digraphs is a tree

o3
Triplet: 03z Q5y 0Q7x

| 3
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[7, 11 581+Q[5, 2] 812 +n1% &, 1],
5, 2] w12+ m1% &, 2],
5,2]m12+11% &, 3]}

Root[2Q[3, 3] 0[5, 2] Q[7, 1] +Q[5, 2] Q[7, 1] tt1+Q

Eigenvalues: {Root[2Q[3, 31 0[5, 2]10Q[7, 1] +Q[5, 2] Q
[
ROOt[Z Q[3,3]Q[5,2]Q[7, 1] +Q[5, 2] Q[7, 1] #1l+Q]

Char Polyn=z3+22Q[5, 2] +2zQ[5, 2] Q[7, 1] +2Q[3, 3] Q[5, 2] Q[7, 1]
1 connected components

Jacobian={{0, Q[5, 2], 0}, {-Q[7, 1], -Q[5, 2], -Q[3, 3]}, {2Q[7, 1], 0, 0}}

1
0[7,1] >0&&Q[5, 2] >0&&0 <Q[3, 3] < ;Q[S, 2]

Q[7, 1] >0&&Q[3, 3] >0&&Q[5, 2] >20Q[3, 3]
1
0[5, 2] >0&&0<Q[3, 3] < 59[5, 2] &&Q[7, 1] >0

o4

Triplet: Q4z Q5y Q7x
[7, 11 81+Q[5, 2] 812 +u1% &, 1],
5,2] 812 +u1% &, 2],
5,2]#1%2+n1% &, 3]}
5,2]0[7, 1]

Root[-20Q[4, 3] Q[5, 2] Q[7, 1] +Q[5, 2] Q[7, 1] H1+Q

Eigenvalues: {Root[-20Q[4, 3]Q[5, 2] Q[7, 1] +Q[5, 2] Q
[
Root[-20Q[4, 3] Q[5, 2] Q[7, 1] +Q[5, 2] Q[7, 1] #1+ Q[

Char Polyn=z3+22Q[5, 2] +zQ[5, 2] Q[7, 1] -2Q[4, 3] Q]

4

1 connected components

Jacobian={{0, O[5, 2], 0}, {-Q[7, 1], -Q[5, 2], Q[4, 3]}, {2Q[7, 1], 0, 0}}
1

Q[7, 1] >0&&Q[5, 2] > O&&—;Q[S, 2] <Q[4, 3] <0

Q[7, 1] >0&&0Q[4, 3] <0&&Q[5, 2] > -2Q[4, 3]

1
0[5, 2] > 08& - O[5, 2] <Q[4, 3] <08&0Q[7, 1] >0

o5
Triplet: Qly 02z Q7x
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Eigenvalues: {Root[
40[1, 210[2, 3]1Q[7, 1]+ (-0[1, 210Q[7,1]-20Q[2,3]0Q[7,1])H#1-2Q[1, 2] 712 + 113 &, 1},
Root[4 Q[1, 2] Q[2, 31 Q[7, 11+ (-Q[1, 2] Q[7, 1] -2Q[2,3]1Q[7, 1])#H1-2Q[1, 2] #1%? + =13 g,
2},Root[
4901, 21 Q[2,310Q[7, 1]+ (-Q[1, 2]1Q[7, 1] -20Q[2, 3]1Q[7,1])nrl-20Q[1, 2] =12 +#1% &, 3}}

Char Polyn=2z3-2220Q[1, 2] -zQ[1, 2] Q[7, 1] -2zQ[2, 3] Q[7, 1] +4Q[1, 2] Q[2, 3] Q[7, 1]
1 connected components

Jacobian={{0, -Q[1, 2], Q[2, 3]}, {-Q[7, 1], 2Q[1, 2], O}, {2Q[7, 1], 0, 0}}

0[7,1] >0&&0Q[2, 3] <0&&Q[1l, 2] <O

Q[7, 1] >0&&Q[1, 2] <0&&Q[2, 3] <O

Q[2, 3] <0&&Q[1, 2] <0&&Q[7, 1] >0

The digraphs is a tree

06
Triplet: Qly 03z Q7x

Eigenvalues: {Root[-20[1, 2]0Q[3, 3] Q[7, 1] -Q[1, 2] Q[7, 1] #1-20[1, 2] #1%2+#113 &, 1],
Root[-20[1, 2] Q[3, 3] Q[7, 1] -Q[1, 2] Q[7, 1] #l-2Q[1, 2] #1% +u1® &, 2],
Root[-20Q[1, 2] Q[3, 3] Q[7, 1] -Q[1, 2] Q[7, 1] 81 -2Q[1, 2] #12+u1° &, 3]}

Char Polyn=z3-22?Q[1, 2] -zQ[1, 2]Q[7, 1] -2Q[1, 2]1Q[3,3]Q[7, 1]
1 connected components

Jacobian:{{O, ’Q[ll 2}! 0}! {’Q[7I 1}1 ZQ[]., 2}! ’Q[?’l 3}}1 {2 Q[7I 1]! OI O}}

0[7, 1] >0&&0Q[3, 3] >0&&0Q[1, 2] < -Q[3, 3]

0[7, 1] >0&&0Q[1, 2] <0&&0 < Q[3, 3] < -Q[1, 2]

0[3, 3] >0&&0Q[1, 2] < -0Q[3, 3] &&Q[7, 1] >0

=77

Triplet: Qly 0Q4z Q7x

Eigenvalues: {Root[20[1, 2] Q[4, 3] Q[7, 1] -Q[1, 2] Q[7, 1] #1-2Q[1, 2] #1%+n1®s, 1],
Root|[20Q[1, 2] Q[4, 3] Q[7, 1] -Q[1, 2] Q[7, 1] #1-20Q[1, 2] #1?+ul®s, 2],
Root[20Q[1, 2] Q[4, 3] Q[7, 1] -Q[1, 2] Q[7, 1] #1-20Q[1, 2] #1?+u1’ &, 3]}
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Char Polyn=z3-2220Q[1, 2] -2zQ[1, 2] Q[7, 1] +20Q[1, 2] Q[4, 3] Q[7, 1]
1 connected components

Jacobian={{0, -Q[1, 2], 0}, {-Q[7, 1], 2Q[1, 2], Q[4, 3]}, {2Q[7, 1], 0, 0}}

Q[7, 1] >0&&0Q[4, 3] <0&&Q[1, 2] <Q[4, 3]

Q[7, 1] >0&&Q[1, 2] <0&&Q[1, 2] <Q[4,3] <0

0[4, 3] <0&&Q[1, 2] <Q[4, 3] &&Q[7, 1] >0

08
Triplet: Qly 05z Q7x
Eigenvalues: {Root[
20Q0[1, 21 0[5, 3]10Q0[7, 1]+ (-0[1, 210Q[7, 1] -20Q[5,3]0Q[7,1])H#1-2Q[1, 2] 712 + 113 &, l},
Root[Z Q[1, 2] Q[5, 31Q[7, 1] + (-Q[1, 2] Q[7, 11 -20Q[5, 3]1Q[7, 1])#l-2Q[1, 2] #1%? +#1° &,
2},Root[
2Q[1, 2] Q[5, 31Q[7, 1] + (-Q[1, 21 Q[7, 1] -2Q[5, 3] Q[7, 1])®#1-2Q[1, 2] =#1% + =13 &, 3}}

Char Polyn=2z3-22z20Q[1, 2] -zQ[1, 2] Q[7, 1] -2z0Q[5, 3]0Q[7, 1] +20Q[1, 2] Q[5, 3] Q[7, 1]
1 connected components

Jacobian={{0, -Q[1, 2], Q[5, 3]}, {-Q[7, 1], 2Q[1, 2], -Q[5, 3]}, {2Q[7, 1], 0, O}}

(Q[7, 1] <0&&Q[5, 3] >0&&-Q[5, 3] <Q[1, 2] <0) || (Q[7, 1] > 0&&Q[5, 3] <0&&Q[1, 2] < 0)

(Q[7, 1] <0&&Q[1, 2] <0&&Q[5, 3] >-Q[1, 2]) || (Q[7, 1] >0&&Q[1, 2] < 0&&Q[5, 3] <0)

(0[5, 3] <0&&Q[1, 2] <0&&Q[7, 1] >0) || (Q[5, 3] >0&&-0Q[5, 3] <Q[1, 2] <0&&Q[7, 1] < 0)

=9
Triplet: Qly Q6z Q7x
Eigenvalues: {Root[
-40Q[1, 21 Q[6, 31 Q[7, 1]+ (-Q[1, 2] Q[7, 1] +2Q[6, 3] Q[7, 1]) #1-2Q[1, 2] #1?+u1? &, 1],
Root[-40Q[1, 2] Q[6, 3] Q[7, 1] + (-Q[1, 2] Q[7, 1] +2Q[6, 3] Q[7, 1]) 1l -20Q[1, 2] u1? + 1’ g,
2},Root[
-40Q0f[1, 2] Q[6, 3] Q[7, 1]+ (-Q[1, 2] Q[7, 1] +2Q[6, 3] Q[7, 1])#H1-2Q[1, 2] 712 + 113 &, 3]}
Char Polyn=2z®-222Q[1, 2] -z0Q[1, 2] 0[7, 1] +22Q[6, 3]Q[7, 1] -40[1, 2] Q[6, 3] Q[7, 1]

1 connected components
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Jacobian={{0, -Q[1, 2], -Q[6, 3]}, {-Q[7, 1], 2Q[1, 2], O}, {2Q[7, 1], O, 0}}

0[7,1] >0&&Q[6, 3] >0&&Q[1, 2] <O
0[7,1] >0&&Q[1, 2] <0&&Q[6, 3] >0

0[6, 3] >0&&Q[1, 2] <0&&Q[7, 1] >0

The digraphs is a tree

710
Triplet: Q5y Q6z Q7x

Eigenvalues:
{Root[20Q[5, 2] Q[6, 3] Q[7, 1] + (Q[5, 2] Q[7, 1] +2Q[6, 3] Q[7, 1]) #1+Q[5, 2] n1?+n1’s, 1],
Root|[20Q[5, 2] Q[6, 3] Q[7, 1] + (Q[5, 2] Q[7, 1] +2Q[6, 3] Q[7, 1]) #1+Q[5, 2] #1? +nl3 &, 2],
Root[20Q[5, 2] Q[6, 3] Q[7, 1] + (Q[5, 2] Q[7, 1] +2Q[6, 3] Q[7, 1]) #1+Q[5, 2] #1?+nl’ &, 3]}

e}

10

Char Polyn=z®+22Q[5, 2] +zQ[5, 2] Q[7, 1] +22Q[6, 3]0Q[7, 1] +2Q([5, 2] Q[6, 3] Q[7, 1]
1 connected components

Jacobian={{0, Q[5, 2], -Q[6, 3]}, {-Q[7, 1], -Q[5, 2], 0}, {2Q[7, 1], 0, O}}

0[(7, 1] >0&&Q[6, 3] > 0&&Q[5, 2] >0
0(7, 1] >0&&Q[5, 2] > 0&&Q[6, 3] >0

0[6, 3] >0&&Q[5, 2] >0&&Q[7, 1] >0

The digraphs is a tree

o1l
Triplet: Qlz Q5y 08x

Eigenvalues:
{Root[Q[1, 3] Q[5, 2] Q[8, 1] + (-Q[1, 3] Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] #12+ 113 &, 1],
Root[Q[l, 31 Q[5, 2] Q[8, 1] + (-Q[1, 31 Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] #l? +u13 &, 2},
Root[0[1, 3] Q[5, 2] Q[8, 1] + (-Q[1, 3] Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] #1%+ 41 &, 3|}

Char Polyn=z3+22Q[5, 2] -zQ[1l, 3] Q[8, 1] -zQ[5, 2] Q[8, 1] +Q[1, 3] Q[5, 2] Q[8, 1]
1 connected components

Jacobian={{0, Q[5, 2], -Q[1, 3]}, {Q[8, 1], -Q[5, 2], 2Q[1, 3]}, {-Q[8, 1], 0, 0}}
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1
0[8, 1] < 0&&Q[5, 2] > 0&&-59[5, 2] <Q[1, 3] <0

0[8, 1] <0&&Q[1, 3] <0&&Q[5, 2] > -20Q[1, 3]

1
0[5, 2] > O&&—;Q[S, 2] <0Q[1, 3] <0&&Q[8, 1] <0

H12

Triplet: 02z Q5y 08x

Eigenvalues:
{Root[Q[2, 3] Q[5, 2] Q[8, 1] + (Q[2, 3] Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] #1%+n1®&, 1],
ROOt[Q[Z, 31 0[5, 2]0[8, 1]+ (Q[2, 3] Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] #1*+#u1? g, 2}1
Root[Q[2, 3] Q[5, 2] Q[8, 1] + (Q[2, 3] Q[8, 1] -Q[5, 2] Q[8, 1]) #1+Q[5, 2] w12 +u1% &, 3]}

Char Polyn=z3+22Q[5, 2] +z0Q[2, 3] Q[8, 1] -zQ[5, 2] Q[8, 1] +Q[2, 3] Q[5, 2] Q[8, 1]

+

1 connected components

Jacobian={{0, Q[5, 2], Q[2, 3]}, {Q[8, 1], -Q[5, 2], 0}, {-Q[8, 1], 0, 0}}

0[8, 1] <0&&Q[5, 2] > 0&&Q[2, 3] <0

0[8, 1] <0&&0Q[2, 3] <0&&Q[5, 2] >0

0[5, 2] >0&&0Q[2, 3] <0&&Q[8, 1] <0

The digraphs is a tree

o413
Triplet: 03z Q5y 08x

Eigenvalues: {Root[-Q[3, 3]Q[5, 2] Q[8, 1] -Q[5, 2] Q[8, 1] #1+Q[5, 2] #1?+ul’ &, 1],
Root[-Q[3, 3] Q[5, 2] Q[8, 1] -Q[5, 2] Q[8, 1] H1+Q[5, 2] 12 + 113 &, 2],
Root[-Q[3, 3] Q[5, 2] Q[8, 1] -Q[5, 2] Q[8, 1] #l+Q[5, 2] #1%+11® &, 3]}

Char Polyn=z3+22Q[5, 2] -zQ[5, 2] Q[8, 1] -Q[3, 3] Q[5, 2] Q[8, 1]

1 connected components

Jacobian={{0, Q[5, 2], 0}, {Q[8, 1], -Q[5, 2], -Q[3, 3]}, {-Q[8, 1], 0, 0}}

Q[8, 1] <0&&0Q[5, 2] >0&&0 < Q[3, 3] <Q[5, 2]



0[8, 1] <0&&Q[3, 3] >0&&Q[5, 2] >Q[3, 3]

0[5, 2] >0&&0<0Q[3, 3] <Q[5, 2]&&Q[8, 1] <0
714

Triplet: Q4z Q5y 08x

Eigenvalues:

{Root [Q[4, 3] Q[5, 2] Q[8, 1] -Q[5, 2] Q[8
[5,
[5
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1111+Q[5, 2] 812 +u1% &, 1],

Root[Q[4, 31 0[5, 2] Q[8, 1] -Q[5, 2] Q[8, 1] 111+Q 2] #8412 + 113 g, 2},
Root[Q[4, 3] Q[5, 2] Q[8, 1] -Q[5, 2] Q[8, 1] #1+Q[5, 2] #12 + 1% &, 3]}
Char Polyn=z®+22Q([5, 2] -zQ[5, 2] Q[8, 1] +Q[4, 3] Q[5, 2] Q[8, 1]
1 connected components
Jacobian={{0, Q[5, 2], 0}, {Q[8, 1], -Q[5, 2], Q[4, 3]}, {-Q[8, 1], 0, 0}}

0[8, 1] <0&&Q[5, 2] >0&&-Q[5, 2] <Q[4, 3] <0

0[8, 1] <0&&Q[4, 3] <0&&Q[5, 2] > -Q[4, 3]

0[5, 2] >0&&-0Q[5, 2] <Q[4, 3] <0&&Q[8, 1] <0

H15

Triplet: Qlz Q7y 08x

Eigenvalues:
{Root [Q[1, 3] Q[7, 2] Q[8, 1] + (-4
Root [Q[1, 3] Q[7, 2] Q[8, 1]
Root [Q[1, 3] Q[7, 2] Q[8, 1]

Q[1, 31Q[7, 2]

+

+

(-40f[1, 31 9[7, 2] -

Char Polyn=z3+2z2Q[7, 2] -4z0[1, 3] Q[7, 2] -zQ[1

1 connected components

Jacobian={{0, 0, -Q[1, 3]}, {Q[8, 1], -Q[7, 2], 2Q][1

1
Q[8, 1] <08&0[7,2] > - 0Q[8, 1] &80[1, 3] <0

1
Q[8, 1] <0&&Q[1, 3] <0&&Q[7, 2] > —;Q[B, 1]

0[7, 2] >0&&0Q[1, 3] <0&&-20Q[7, 2] <Q[8, 1] <0

3708, 1] +Qf[1

313, {-0Q[8, 1],

-Q[1, 3] Q[8, 1]) #1+0Q[7, 2] 812 +ul® &, 1],
(-40[1, 3] Q[7, 2] -Q[1, 3]

Q[8, 1]) #1+0Q[7, 2] #1?+u1® &, 2],
Q[8, 1]) #1+Q[7, 2] #1?+u1® &, 3]}

31Q[7, 2] (8, 1]

2Q[7, 2], 03}
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716
Triplet: Q5z Q7y 08x

Eigenvalues:
{Root[—Q[S, 3]0[7, 2] 0Q[8, 1] + (2Q[5, 3]Q[7, 2] +Q[5, 3]
Root[—Q[5, 31 0Q[7,2]0Q[8, 1]+ (2Q[5,3]0Q[7, 2] +Q[5, 3]
ROOt[—Q[S, 31 0Q0[7, 2] 0Q[8, 1]+ (2Q[5,3]0Q[7, 2] +Q[5, 3]

Char Polyn=z3+22Q[7, 2] +220Q[5, 3] Q[7, 2] +zQ[5, 3] Q[8, 1] -Q[5, 3] Q[7, 2] Q[8, 1]

1 connected components

Jacobian={{0, 0, Q[5, 3]}, {Q[8, 1], -Q[7, 2], -Q[5, 3]}, {-Q[8, 1], 2Q[7, 2], 0}}

Q[8, 1] <0&&Q[7, 2] >-0Q[8, 1] &&Q[5, 3] > 0
Q[8, 1] <0&&Q[5, 3] >0&&0Q([7, 2] > -Q[8, 1]
Q[7, 2] >0&&0Q[5, 3] >0&&-0Q[7, 2] <Q[8, 1] <0
=17

Triplet: Qly 02z 08x

Eigenvalues: {Root {

-20Q[1, 2] Q[2,3]0[8, 1] +(Q[1, 2]Q[8, 1] +Q[2, 3]Q[8, 1])#H1-2Q[1, 2] 1#1% + 713 &, 1]!
Root [-20[1, 2] Q[2, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] +0Q[2, 3] Q[8, 1]) #1-20[1, 2] #1?+ul®g,

2], Root|

~20[1, 2] 0[2, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] +Q[2, 3] Q[8, 1]) 81 -20Q[1, 2] 512+ =13 &, 3]
Char Polyn=z*-22z%Q[1, 2] +zQ[1, 2] Q[8, 1] +zQ[2, 3] Q[8,1]-20Q[1, 2] Q[2, 3]Q[8, 1]

1 connected components

0 10

Jacobian={{0, -Q[1, 2], Q[2, 3]}, {Q[8, 1], 2Q[1, 2], 0}, {-Q[8, 1], 0, O}}

0[8, 1] <0&&Q[2, 3] <0&&Q[1, 2] <O

0[8, 1] <0&&Q[1l, 2] <0&&Q[2, 3] <O

0[2, 3] <0&&Q[1l, 2] <0&&Q[8, 1] <0

The digraphs is a tree

718
Triplet: Qly 03z Q8x

(8, 1]) #1+Q[7, 2] #1? +nu1® &, 1],
(8, 1]) #1+Q[7, 2] #1? + 1% &, 2]
Q[8, 1]) #1+0Q[7, 2] #1% +u1® &, 3]

}
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Eigenvalues: {Root[Q[1, 2] Q[3, 3]Q[8, 1] +Q[1, 2] Q[8, 1] #1-20[1, 2] #12+u1’&, 1],
Root[Q[1, 2] Q[3, 3] Q[8, 1] +Q[1, 2] Q[8, 1] #1-20Q[1, 2] #12+ 51’ &, 2],
Root[Q[1, 2] O[3, 3] Q[8, 1] +0Q[1, 2] Q[8, 1] #1-20Q([1, 2] 512+ 13 &, 3]}

Char Polyn=2z3-22z20Q[1, 2] +zQ[1, 2] Q[8, 1] +0Q[1, 2] Q[3, 3] Q[8, 1]
1 connected components

Jacobian={{0, -Q[1, 2], 0}, {Q[8, 1], 20Q[1, 2], -Q[3, 3]}, {-Q[8, 1], 0, 0}}

1
0[8, 1) < 0880[3, 3] > 08&0[1, 2] <~ _Q[3, 3]

0[8, 1] <0&&Q[1, 2] <0&&0 <0Q[3, 3] <-20Q[1, 2]

1
0[3, 3] >0&&0Q[1, 2] < —;Q[3, 3] &&Q[8, 1] <0

719
Triplet: Qly Q4z Q8x

Eigenvalues: [Root[-Q[1, 2] Q[4, 3]Q[8, 1] +Q[1, 2] Q[8, 1] #1-20Q[1, 2] #1%?+=1% &, 1],
Root[-0Q([1, 2] Q[4, 3] Q[8, 1] +Q[1, 2] Q[8, 1] #1-20[1, 2] #1?+ 113 &, 2],
Root[-0Q[1, 2] Q[4, 3] Q[8, 1] +0Q[1, 2] Q[8, 1] #1-20Q[1, 2] #1%+ 513 &, 3]}

Char Polyn=z3-22z2Q[1, 2] +z0Q[1, 2] Q[8, 1] -Q[1, 2] Q[4, 3] Q[8, 1]
1 connected components

Jacobian={{0, -Q[1, 2], 0}, {Q[8, 1], 2Q[1, 2], Q[4, 3]}, {-Q[8, 1], 0, 0}}

1
0[8, 1] <0&&Q[4, 3] <0&&Q[1, 2] < 59[4, 3]

0[8, 1] <0&&0Q[1, 2] <0&&20Q[1, 2] <Q[4, 3] <0

1
04, 3] <08&0Q[1, 2] < _Q[4, 3] §8Q[8, 1] <0

720
Triplet: Qly Q5z Q8x

Eigenvalues:
{Root[-0Q[1, 2] Q[5, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] +Q[5, 3] Q[8, 1]) #1-20Q[1, 2] n1?+ul® &, 1],
Root[-Q[1, 2] Q[5, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] +Q[5, 3] Q[8, 1]) #1-2Q[1, 2] n1?+=u1®&, 2],
Root[-Q[1, 2] Q[5, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] +Q[5, 3] Q[8, 1]) #1-20[1, 2] w1?+nl’ &, 3]}

10
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Char Polyn=z3-222Q[1, 2] +z0Q[1, 2] Q[8, 1] +zQ[5, 3] Q[8, 1] -Q[1, 2] Q[5, 3] Q[8, 1]

1 connected components

Jacobian={{0, -Q[1, 2], Q[5, 3]}, {Q[8, 1], 29Q[1, 2], -Q[5, 3]}, {-Q[8, 1], 0, 0}}

1
(Q[8, 1] <0&&Q[5, 3] <0&&Q[1, 2] <0) || (Q[8, 1] >0&&Q[5, 3] > 0&&—;Q[5, 3] <Q[1, 2] <0

(0[8, 1] <0&&Q[1, 2] <0&&Q[5, 3] <0) || (Q[8, 1] >0&&Q[1l, 2] < 0&&Q[5, 3] > -2Q[1, 2])

1
(0[5, 3] <0&&0Q[1, 2] <0&&Q[8, 1] < 0) || [Q[S, 3] > 0&&75Q[5, 3] <Q[1, 2] <0&&Q[8, 1] >0
721

Triplet: Qly Q6z Q8x

Eigenvalues:
{Root[20Q[1, 2] Q[6, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #1-2Q[1, 2] u1?+ul’s&, 1],
Root|[20Q[1, 2] Q[6, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #1-20Q[1, 2] #1? +nl’ &, 2],
Root[20Q[1, 2] Q[6, 3] Q[8, 1] + (Q[1, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #l-20Q[1, 2] #1?+ul’ &, 3]}

Char Polyn=2z3-22z20Q[1, 2] +zQ[1, 2] Q[8, 1] -zQ[6, 3] Q[8, 1] +2Q[1, 2] Q[6, 3] Q[8, 1]
1 connected components

Jacobian={{0, -Q[1, 2], -Q[6, 3]}, {Q[8, 1], 2Q[1, 2], O}, {-Q[8, 1], 0, O}}

0[8, 1] <0&&Q[6, 3] >0&&Q[1, 2] <0
0[8, 1] <0&&Q[1, 2] <0&&Q[6, 3] >0

0[6, 3] >0&&0Q[1, 2] <0&&Q[8, 1] <0

The digraphs is a tree

022
Triplet: Q5y Q6z 08x

Eigenvalues:
{Root[-Q[5, 2] Q[6, 3] Q[8, 1] 0[5, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #1+Q[5, 2] H1? +#1% &, 1],
Root[-Q[5, 2] Q[6, 3] Q[8, 1] + (-Q[5, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #1+Q[5, 2] #1? +=1% &, 2],
Root[-Q[5, 2] Q[6, 3] Q[8, 1] + (-Q[5, 2] Q[8, 1] -Q[6, 3] Q[8, 1]) #1+Q[5, 2] #12+u1® &, 3]}

0 1O

Char Polyn=z®+2?Q[5, 2] -2zQ[5, 2] Q[8, 1] -zQ[6, 3] Q[8, 1] -Q[5, 2] Q[6, 3] Q[8, 1]

1 connected components
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Jacobian={{0, Q[5, 2], -Q[6, 3]}, {Q[8, 1], -Q[5, 2], 0}, {-Q[8, 1], 0, O}}

0[8, 1] <0&&Q[6, 3] > 0&&Q[5, 2] >0

0[8, 1] < 0&&Q[5, 2] > 0&&Q[6, 3] >0

0[6, 3] >0&&Q[5, 2] >0&&Q[8, 1] <0

The digraphs is a tree

023
Triplet: Qly Q7z Q8x

Eigenvalues: {Root[-Q[1, 2] Q[7, 3] Q[8, 1] +
(4Q[1, 21 Q[7, 3] +Q[1, 2] Q[8, 1]) Bl + (-2Q[1, 2] -2Q[7, 3]) #12+nl’&, 1],
Root [-Q[1, 2] Q[7, 3] Q[8, 1] + (4Q[1, 2] Q[7, 3] +Q[1, 2] Q[8, 1]) #l +
(-2Q[1, 2] -20Q[7, 3]) #1? +H13% &, 2},
Root [-Q[1, 21 Q[7, 3] Q[8, 1] + (4Q[1, 2] Q[7, 3] +Q[1, 2] Q[8, 1]) Hl +
(-2Q[1, 2] -2Q[7, 3]) =12 + =13 &, 3}}
Char Polyn=
z3-22z%2Q[1, 2] -22z%2Q[7,3]+4zQ[1,2]Q[7,3]+zQ[1,2]Q[8, 1] -Q[1,2]Q[7,3]Q[8, 1]

1 connected components

Jacobian={{0, -Q[1, 2], 0}, {Q[8, 1], 20Q[1, 2], -Q[7, 3]}, {-Q[8, 1], 0, 2Q[7, 3]}}

(Q[8, 1] <0&&Q[7, 3] <0&&Q[1l, 2] <0) ||
-80Q([7, 312-Q[7, 3] Q[8, 1]
80[7, 3] +2Q[8, 1]

1
0[8, 1] >0&&—§Q[8, 1] <Q[7, 3] <0&&0<0Q[1, 2] <

3 Vo[s, 112
(0[8, 1] < 0&&0Q[1, 2] < 0&&Q[7, 3] <0) || |0[8, 1] >08&&0 <Q[1, 2] < ~0Q[8, 1] - — " &&
8 22
1 1
E (-8Qf[1, 2] -Q[8, 1]) 7;\/64Q[1I 2]2-480[1, 2] Q[8, 1] +Q[8, 1]% <Q[7, 3] <

1 1
e (-8Q[1, 2] -Q[8, 1]) + E\/G‘l Q[1, 2]*-480[1, 2] Q[8, 1] +Q[8, 1]?

Q[7, 3] <0&s& [(Q[lf 2] <0&&0Q[8, 1] <0) ||

1 8Q[1,2]Q[7,3J8Q[7,3]2J]
0<0Q[1l, 2] <-—0Q[7, 3] &&Q[8, 1] >
2 20(1, 21 +Q[7, 3]
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024
Triplet: Q2y Q7z Q8x

Eigenvalues: {Root[Q[2, 2] Q[7, 3] Q[8, 1] -0Q[2, 2] Q[8, 1] #1-2Q[7, 3] n1?+ul®s&, 1],
Root [Q[2, 2] Q[7, 3] Q[8, 1] -Q[2, 2] Q[8, 1] #1-2Q[7, 3] n1?+=u1%s&, 2],
Root[Q[2, 2] Q[7, 3] Q[8, 1] -Q[2, 2] Q[8, 1] #1-2Q[7, 3] #1?+u1’ &, 3]}

Char Polyn=2z3-222Q[7, 3] -zQ[2, 2] Q[8, 1] +Q[2, 2] Q[7, 3] Q[8, 1]
1 connected components

Jacobian={{0, Q[2, 2], 0}, {Q[8, 1], 0, -Q[7, 3]}, {-Q(8, 1], 0, 2Q[7, 3]}}

(Q[8, 1] <0&&Q[7, 3] <0&&Q[2, 2] >0) || (Q[8, 1] >0&&Q[7, 3] <0&&Q[2, 2] <0)

(0[8, 1] <0&&Q[2, 2] >0&&Q[7, 3] <0) || (Q[8, 1] >0&&Q[2, 2] < 0&&Q[7, 3] < 0)
0[7, 3] <0&& ((Q[2, 2] <0&&Q[8, 1] >0) || (Q[2, 2] >0&&Q[8, 1] <0))
o425

Triplet: Q5y Q7z Q8x

Eigenvalues: {Root[Q[5, 2] Q[7, 3] Q[8, 1] +
(-29(5, 21 Q[7, 3] -Q[5, 2] Q[8, 1]) #l+ (Q[5, 2] -2Q[7, 3]) #12+=u1’&, 1],
Root [Q[5, 2] Q[7, 3] Q[8, 1] + (-2Q[5, 2] Q[7, 3] -Q[5, 2] Q[8, 1]) #1 +
(Q[5, 2] -2Q[7, 3]) #1? +u1% &, 2|, Root [Q[5, 2] Q[7, 3] Q[8, 1] +
(-29Q[5, 2] Q[7, 3] -Q[5, 2] Q[8, 1]) #1+ (Q[5, 2] -2Q[7, 3]) #12 +u1® &, 3]}
Char Polyn=
z3+22Q[5, 2] -222Q([7, 3] -22Q[5, 2] Q[7, 3] -zQ[5, 2] Q[8, 1] +Q[5, 2] Q[7, 3] Q[8, 1]

1 connected components

Jacobian:{{O, Q[SI 2}! O}I {Q[S, 1]! ’Q[SI 2]! ’Q[7I 3}}1 {’Q[SI 1]! OI 2Q[7I 3]}}

(Q[8, 1] <0&&Q[7, 3] <0&&Q[5, 2] >0) ||
[ 1 40(7, 3}2+Q[7I 3] 0[8, 1]
0[8, 1] >0&&-—0Q[8, 1] <Q[7, 3] <0&& <Q[5,2] <0
4 2Q[7, 3] +Q[8, 1]

(Q[8, 1] < 0&&Q[5, 2] >0&&Q[7, 3] <0) ||

[Q[8, 1] > 0&&—§Q[8, 1] +/2 +Jo[s, 112 <Q[5, 2] <0 &&

1 1
o (2Q[5, 2] -Q[8, 1]) - g\/4Q[5, 2]?+120Q[5, 2] Q[8, 1] +Q[8, 1]% <

1
Q[7, 3] < = (2Q[5, 2] -Q[8, 1]) + E\/4Q[5' 2]2+120[5, 2] Q[8, 1] +Q[8, 1]?

[
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-20Q([5, 2] 0[7, 3] +40[7, 3]°
Q[7, 3] <Q[5, 2] <0&&Q[8, 1] > Il
Q[5, 2] -Q[7, 3]

0[7, 3] <0&&[

(Q[5, 2] >0&&Q[8, 1] <0)

026

Triplet: Q6y Q7z Q8x

1] +Q[6, 2] Q[8, 1] 11 -2Q[7, 3] =12 +u1 &, 1},
[8, 1] 1#1-20Q[7, 3] 11?2 + 113 &, 2},

[8, 1] 1#1-20Q[7, 3] 512 +n13 &, 3}}

Eigenvalues: {Root[—Q[G, 2] 0Q[7, 3] Q[8,
Root [-0[6, 2] Q[7, 3] Q[8, 1] +Q[6, 2]
Root [-0[6, 2] Q[7, 3] Q[8, 1] +Q[6, 2]

Char Polyn=z*-22z?Q[7, 3] +2Q[6, 2] Q[8, 1] -Q[6, 2] Q[7, 3] Q[8, 1]

Q
Q

1 connected components

Jacobian={{0, -Q[6, 2], 0}, {Q[8, 1], 0, -Q[7, 3]}, {-Q[8, 1], 0, 2Q[7, 3]}}

(Q[8, 1] <0&&Q[7, 3] <0&&Q[6, 2] <0) || (Q[8, 1] >0&&Q[7, 3] < 0&&Q[6, 2] > 0)
(Q[8, 1] <0&&Q[6, 2] <0&&Q[7, 3] <0) || (Q[8, 1] >0&&Q[6, 2] > 0&&Q[7, 3] < 0)

Q[7, 3] <0&& ((Q[6, 2] <0&&Q[8, 1] <0) || (Q[6, 2] >0&&Q[8, 1] >0))

027

Triplet: Qlz Q7y Q9x

Eigenvalues:
{Root[-0Q[1, 3] Q[7, 2] Q[9, 1] + (-40Q[1, 3] Q[7, 2] -Q[1, 3] Q[9, 1]) #1+Q[7, 2] w1?+nl’&, 1],
Root|[-Q[1, 3] Q[7, 2] Q[9, 1] + (-40Q[1, 3] Q[7, 2] -Q[1, 3] Q[9, 1]) #1+Q[7, 2] u1?+u1®&, 2],
Root[-Q[1, 3] Q[7, 2] Q[9, 1] + (-4Q[1, 3] Q[7, 2] -Q[1, 3] Q[9, 1]) #1+Q[7, 2] n1? +u1® &, 3]}

Char Polyn=z3+22Q[7, 2] -42z0Q[1, 3]Q[7, 2] -20Q[1, 3]1Q[9, 1] -0Q[1, 3] Q[7, 2] Q[9, 1]

10

1 connected components

Jacobian={{0, 0, -Q[1, 3]}, {0, -Q[7, 2], 2Q[1, 3]}, {-Q[9, 1], 2Q[7, 2], 0}}

0[9, 1] >0&&Q[7, 2] > 0&&Q[1, 3] <0

0[9, 1] >0&&0Q[1, 3] <0&&Q[7, 2] >0

0[7, 2] >0&&0Q[1, 3] <0&&Q[9, 1] >0

The digraphs is a tree
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028

Triplet: Q5z Q7y 0Q9x

Eigenvalues:

{Root[Q[5, 31 Q[7, 2] Q[9, 1] + (20Q[5, 3] Q[7, 2] +Q[5, 3] Q[9, 1]) vl +Q[7, 2] #1? +u1® &, 1],
Root[Q([5, 3] Q[7, 2] Q[9, 1] + (2Q[5, 3] Q[7, 2] +Q[5, 3] Q[9, 1]) #1+Q[7, 2] 612+ 11’ &, 2],
Root [Q[5, 3] Q[7, 2] Q[9, 1] + (2Q[5, 3] Q[7, 2] +Q[5, 3] Q[9, 1]) 61 +Q[7, 2] #1% +11® &, 3]}

Char Polyn=z3+22Q[7, 2] +220Q[5, 3] Q[7, 2] +2zQ[5, 3] Q[9, 1] +Q[5, 3]1Q[7, 2] Q[9, 1]

+

1 connected components

Jacobian={{0, 0, Q[5, 3]}, {0, -Q[7, 2], -Q[5, 3]}, {-Q[9, 1], 2Q[7, 2], 0}}

0[9, 1] >0&&Q[7, 2] > 0&&Q[5, 3] >0
0[9, 1] >0&&Q[5, 3] > 0&&Q[7, 2] >0

0(7, 2] >0&&Q[5, 3] >0&&Q[9, 1] >0

The digraphs is a tree

=29

Triplet: Qlz Q8y Q9x

Eigenvalues:

{Root[Q[1, 3] Q[8, 2] Q[9, 1] + (2Q[1, 3] Q[8, 2] -0Q[1, 3] Q[9, 1]) #1-Q([8, 2] #12 + 1% &, 1],
Root[Q[l, 31 0[8, 21 Q[9, 1] + (2Q[1, 3] Q[8, 2] -Q[1, 3] Q[9, 1]) a1l -Q[8, 2] =1? + =13 &, 2},
Root[0[1, 3] Q[8, 2] Q[9, 1] + (20[1, 3] Q[8, 2] -Q[1, 3] Q[9, 1]) #1-Q[8, 2] #1%+ 1% &, 3]}

Char Polyn=2z3-22Q[8, 2] +22z0Q[1, 3] Q[8, 2] -zQ[1, 31 Q[9, 1] +Q[1, 3]1Q[8, 2] Q[9, 1]

+

1 connected components

Jacobian:{{O, 01 ’Q[lr 3}}! {01 Q[S, 2}1 2Q|:1I 3}}! {7Q[9I 1}! ’Q[Sl 2}! 0}}

Q[9, 1] >0&&Q[8, 2] <0&&Q[1, 3] <O

0[9, 1] >0&&0Q[1, 3] <0&&Q[8, 2] <O

0[8, 2] <0&&Q[1, 3] <0&&Q[9, 1] >0

The digraphs is a tree

730
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Triplet: Q5z Q8y 0Q9x

Eigenvalues:

{Root[-0[5, 3] Q[8, 2] Q[9, 1] + (-Q[5, 3] Q[8, 2] +Q[5, 3] Q[9, 1]) #l-Q[8, 2] #1* +ul® &, 1],
ROOt[—Q[5, 31 0[8, 2] Q[9, + (-Q[5, 2] +0Q[5, 3] Q[9, 1]) H1-Q[8, 2}1112"'1113 &, 2]1
Root [-0Q[5, 31 Q[8, 2] Q[9, 1] + (-Q[5, 3] Q[8, 2] +Q[5, 3] Q[9, 1]) ul -Q[8, 2] #1* + nl’ &, 3]}

Char Polyn=2z3-22Q[8, 2] -zQ[5, 3] Q[8, 2] +zQ[5, 3]1Q[9, 1] -Q[5, 3] Q[8, 2] Q[9, 1]
1 connected components

Jacobian={{0, 0, Q[5, 3]}, {0, Q[8, 2], -Q[5, 3]}, {-Q[9, 1], -Q[8, 2], 0}}

0[9, 1] >0&&0Q[8, 2] <0&&Q[5, 3] >0

0[9, 1] >0&&Q[5, 3] >0&&Q[8, 2] <0

0[8, 2] <0&&Q[5, 3] >0&&Q[9, 1] >0

The digraphs is a tree

731
Triplet: Qly 05z Q9x

Eigenvalues: {Root[-Q[1, 2] Q[5, 3] Q[9, 1] +Q([5, 3] Q[9, 1]#u1-20Q[1, 2] #1?+ul’&, 1],
Root[-Q[1, 2] Q[5, 3] Q[9, 1] +Q[5, 3] Q[9, 1] #1-20Q[1, 2] #1?+u1®&, 2],
Root[-Q[1, 2] Q[5, 3] Q[9, 1] +Q[5, 3] Q[9, 1] #1-20Q[1, 2] #1?+u1’ &, 3}}

Char Polyn=z3-22%2Q[1, 2] +z0Q[5, 3] Q[9, 1] -Q[1, 2] Q[5, 3] Q[9, 1]
1 connected components

Jacobian={{0, -Q[1, 2], Q[5, 3]}, {0, 2Q[1, 2], -Q[5, 3]}, {-Q[9, 1], 0, O}}

(Q[9, 1] <0&&Q[5, 3] <0&&Q[1, 2] <0) |] (Q[9, 1] >0&&0Q[5, 3] >0&&0Q[1, 2] <O0)
(Q[9, 1] <0&&Q[1, 2] <0&&Q[5, 3] <0) |] (Q[9, 1] >0&&0Q[1, 2] <0&&Q[5, 3] >0)
(Q[5, 3] <0&&Q[1, 2] <0&&Q[9, 1] <0) || (O[5, 3] >0&&0Q[1, 2] <0&&Q[9, 1] >0)
132

Triplet: Qly 0Q7z Q9x

Eigenvalues:
{Root[Q[l, 2]1Q[7,310Q[9, 1] +4Q[1, 2]1Q[7, 3] 51+ (-2Q[1, 2] -2Q[7, 3]) #12 +1ld &, 1],
Root[Q[l, 21Q[7,310Q[9, 1] +4Q[1, 2] Q[7, 3] 81+ (-2Q[1, 2] -2Q[7, 3]) #1? +uld &, 2],
Root[Q[l, 210Q[7,310Q[9, 1] +40Q[1, 2]1Q[7, 3] 81+ (-2Q[1, 2] -2Q[7, 3]) #12 +11® &, 3]}
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Char Polyn=z3-2220Q[1, 2] -222Q[7, 3] +4z0Q[1, 2] Q[7, 3] +Q[1, 2] Q[7, 3] Q[9, 1]
1 connected components

Jacobian={{0, -Q[1, 2], 0}, {0, 2Q[1, 2], -Q[7, 3]}, {-Q[9, 1], 0, 2Q[7, 3]}}

1
Q[9, 1] > 0 && ( Q[7, 3] = —gQ[9, 1] &&Q[1, 2] < 0) [

(-8Q[7, 3] -Q[9, 1})]]

©® | =

1
[ng[9, 1] <Q[7, 3] <0&&Q[1, 2] <

1
Q[9, 1] > 0 && ( Q[1, 2] = —gQ[9, 1] &&Q[7, 3] < 0) [

1
[*gQ[9: 11 <Q[1l, 2] <0&&Q[7, 3] <~ (-8Q[1, 2] -Q[9, 1J)]J

© | =

0[7, 3] <0&&Q[1l, 2] <0&&0 <0Q[9, 1] < -80Q[1, 2] -80Q[7, 3]

733
Triplet: Q5y 0Q7z Q9x
Eigenvalues:

{Root[-0Q[5, 2] Q[7, 3] Q[9, 1] -2Q[5, 2] Q[7, 3] #l+ (Q[5, 2] -20Q([7, 3]) w1?+ul’&, 1],
Root [-Q[5, 2] Q[7, 3] Q[9, 1] -2Q[5, 2] Q[7, 3] #l+ (Q[5, 2] -20Q[7, 3]) 012 +nl’ &, 2],
Root [-0Q[5, 2] Q[7, 31 Q[9, 1] -2Q[5, 2] Q[7, 3] ul+ (Q[5, 2] -2Q[7, 3]) #1?+ul’ &, 3]}

Char Polyn=z3+22Q[5, 2] -22%2Q[7, 3] -22Q[5, 2] Q[7, 3] -Q[5, 2] Q[7, 3] Q[9, 1]

1 connected components

Jacobian:{{O, Q[SI 2}! O}I {OI ’Q[5I 2]1 ’Q[7I 3]}! {7Q[9I 1}1 0! 2Q[7, 3]}}

1
Q[9, 1] >0&&( Q[7, 3] szQ[9, 1] &&Q[5, 2] > 0] ||

N | =

1
[_ZQ[gr 1] <0[7, 3] <0&&Q[5, 2] > (40[7, 3] +Q[9, 1}))]

[y

0<Q[5,2] < —0Q[9, 1] &&Q[7, 3] <

0[7, 3] <0&&Q[5, 2] >0&&0<0Q[9, 1] <20Q[5, 2] -4Q[7, 3]

N
|

Qw,1}>0&&( <2Qw,2J—Qw,1M)\|

1
[Q[Sr 2] > ;Q[9r 1] &&Q[7, 3] <0

134
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Triplet: Qly 08z Q9x

Eigenvalues:
{root[-0[1, 2] 0[8, 3]

Q 21+ (-2Q[1, 2] +Q[8, 3]) =12 + =13 g, 1},
Root [-Q[1, 2] Q[8, 3] Q

Q

2

]

] #l+ (-20Q[1, 2] +Q[8, 3]) n12+n1d &, 2,
]Hl+ (-20Q[1, 2] +Q[8, 3]) n1?+ul® &, 3]}
2

1 Q[8,3]-0[1, 2]0Q[8, 3] Q[9, 1]

Root[-0Q[1, 2] Q[8, 3]
Char Polyn=z3-22z%2Q][1,
1 connected components

Jacobian={{0, -Q[1, 2], 0}, {0, 2Q[1, 2], Q([8, 3]}, {-Q[9, 1], 0, -Q[8, 3]}}

0<Q[8, 3] < Q[9, 1] &&Q[1, 2] <

|

1
Q[1, 2] = *ZQ[9, 1] &&0Q[8, 3] > 0) [l

019, 1] >0&&(

N | =
|

(2Q[8, 31 -Q[9, 1]) | ||

1
[Q[BI 3] > ;Q[9, 1] &&0Q[1, 2] <0

019, 1] >0&&(

1 1
[—ZQ[gr 1] <0[1, 2] <0&&Q[8, 3]>;(4Q[11 2] +0[9, 1}))]
Q[8, 3] >0&&0Q[1, 2] <0&&0<Q[9, 1] <-40Q[1,2]+20Q[8, 3]

#35
Triplet: Q5y 08z Q9x

Eigenvalues:
{Root[Q[5, 2] Q[8, 3] Q[9, 1] +Q[5, 2] Q[8, 3] =51+ (Q[5, 2] +Q[8, 3]) H12+u13 &, 1],
Root[Q[S, 21 0[8, 31 0Q[9, 1] +Q[5, 2] Q[8, 3] =1+ (Q[5, 2] +Q[8, 3]) =l? +x13 &, 2],
Root [0[5, 2] Q[8, 3] Q[9, 1] +Q[5, 2] Q[8, 3] #l+ (Q[5, 2] +Q[8, 3]) w12 +ul®&, 3]}

Char Polyn=z3+22Q[5, 2] +22Q[8, 3] +zQ[5, 2] Q[8, 3] +Q[5, 2] Q[8, 3] Q[9, 1]
1 connected components

Jacobian={{0, O[5, 2], 0}, {0, -Q[5, 2], Q[8, 3]}, {-Q[9, 1], 0, -Q[8, 3]}}
Q[9, 1] > 0&&
((0<0Q([8,3] <0[9, 1] &&Q[5, 2] > -0Q[8, 3] +Q[9, 1]) || (Q[8, 3] >Q[9, 1] &&Q[5, 2] >0))

Q[9, 1] > 0&&
((0<Q[5,2] <0[9, 1] &&Q[8, 3] >-Q[5, 2] +Q[9, 1]) || (Q[5, 2] >Q[9, 1] &&Q[8, 3] >0))

0[8, 3] >0&&Q[5, 2] >0&&0 <0Q[9, 1] <Q[5, 2] +Q[8, 3]
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136

Triplet: Qlz Q7y 0Q10x

Eigenvalues: {Root[
Q[1,3}Q[7,2]Q[10,l}+(—4Q[1,3]Q[7,2]+Q[1,3]Q[10,1])H1+Q[7,2]ﬁ12+ﬁl3&,1},
Root[Q[1,3]Q[7,2}Q[lO,1}+(—4Q[1,3}Q[7,2]+Q[1,3}Q[10,l})ﬁ1+Q[7,2]H12+H13&,
2} , Root[
Q[1,3JQ[7,2]Q[10,l}+(—4Q[1,3]Q[7,2J+Q[l,3]Q[1O,1])H1+Q[7,2]H12+H13&,3}}

Char Polyn=2z3+2%2Q[7, 2] -4z0Q[1, 3] Q[7, 2] +2z0Q[1, 3] Q[10, 1] +0Q[1, 3] Q[7, 2] Q[10, 1]
1 connected components

Jacobian={{0, 0, -Q[1, 3]}, {0, -Q[7, 2], 2Q[1, 3]}, {Q[10, 1], 2Q[7, 2], O}}

0[10, 1] < 0&&Q[7, 2] > 0&&Q[1, 3] <0

Q[10, 1] <0&&Q[1, 3] <0&&Q[7, 2] >0

0[7,2] >0&&0Q[1, 3] <0&&Q[10, 1] <0

The digraphs is a tree

o437
Triplet: Q5z Q7y 0Q10x

Eigenvalues: {Root[
-Q[5, 31 Q[7, 2] Q[10, 1] + (2Q[5, 3] Q[7, 2] -Q[5, 3] Q[10, 1]) #1+Q[7, 2] #1? + 1% &, 1],
Root [-Q[5, 3] Q[7, 2] Q[10, 1] + (2Q[5, 3] Q[7, 2] -Q[5, 3] Q[10, 1]) #1+Q[7, 2] #1? +11® &,
2} , Root[
-Q[5, 31 Q[7, 2] Q[10, 1] + (2Q[5, 3] Q[7, 2] -Q[5, 3] Q[10, 1]) #1+Q[7, 2] #1%+11® &, 3]}

Char Polyn=z3+22Q[7, 2] +220Q[5, 3] Q[7, 2] -z0Q[5, 3] Q[10, 1] -Q[5, 3]1Q[7, 2] Q[10, 1]
1 connected components

Jacobian={{0, 0, Q[5, 3]}, {0, -Q[7, 2], -Q[5, 3]}, {Q[10, 1], 2Q[7, 2], O}}

0[10, 1] < 0&&Q[7, 2] > 0&&Q[5, 3] >0

0[10, 1] < 0&&Q[5, 3] > 0&&Q[7, 2] >0

0[7, 2] >0&&Q[5, 3] >0&&0Q[10, 1] <0

The digraphs is a tree
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138

Triplet: Qlz Q8y 0Q10x

Eigenvalues: {Root[
-0[1, 3] 0[8, 2] Q[10, 1]+ (2Q[1, 3] 0Q[8, 2] +0Q[1, 3]Q[10, 1])H1-0Q[8, 2] 712 + 113 &, l},
Root[—Q[l, 3] Q[8, 2] Q[10, 1] +(2Q[1, 3] Q[8, 2] +Q[1, 3] Q[10, 1]) #l-Q[8, 2] #l?+ 113 &,
2},Root[
-Q[1, 310Q[8, 2] Q[10, 1]+ (2Q[1, 3] Q[8, 2] +Q[1, 3] Q[10, 1]) #l-Q[8, 2] nl?+ =13 &, 3”

Char Polyn=2z>-2?0Q[8, 2] +22z0Q[1, 3] Q[8, 2] +2z0Q[1, 3] Q[10, 1] -Q[1, 3] Q[8, 2] Q[10, 1]
1 connected components

Jacobian={{0, 0, -Q[1, 3]}, {0, Q[8, 2], 2Q[1, 3]}, {Q[10, 1], -Q[8, 2], O}}

Q[10, 1] <0&&0Q[8, 2] <0&&Q[1, 3] <O
Q[10, 1] <0&&Q[1, 3] <0&&Q[8, 2] <O

0[8, 2] <0&&Q[1, 3] <0&&Q[10, 1] <0

The digraphs is a tree

139

Triplet: Q5z Q8y 0Q10x

Eigenvalues:
{ROOt[Q[SI 3]0[8, 2] 0[10, 1] + (-Q[5, 3] Q[8, 2] -Q[5, 3] Q[10, 1]) ®#1-Q[8, 2] 11% + p13 &, 1}1
Root [Q[5, 3] Q[8, 2] Q[10, 1] + (-Q[5, 3] Q[8, 2] - Q[5, 3] Q[10, 1]) #1-Q[8, 2] u12 + 11’ &, 2],

.
Root [Q[5, 3] Q[8, 2] Q[10, 1] + (-Q[5, 3] Q[8, 2] -Q[5, 3] Q[10, 1]) #1-0Q[8, 2] #1%+u13 &, 3]

Char Polyn=2z3-22Q([8, 2] -zQ[5, 3] 0Q0[8, 2] -zQ[5, 3] Q[10, 1] +Q[5, 3] Q[8, 2] Q[10, 1]
1 connected components

Jacobian={{0, 0, Q[5, 3]}, {0, Q[8, 2], -Q[5, 3]}, {Q[10, 1], -Q[8, 2], 0}}

Q[10, 1] < 0&&Q[8, 2] < 0&&Q[5, 3] >0

0[10, 1] < 0&&Q[5, 3] > 0&&Q[8, 2] <0

0[8, 2] <0&&Q[5, 3] >0&&Q[10, 1] <0

The digraphs is a tree

n40
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Triplet: Qly 05z Q10x

Eigenvalues: {Root[Q[l,Z]Q[s 3]0Q[10, 1] -Q[5, 3] Q[10, 1] #1 -20Q[1, 2] #1% + =13 &, 1},
Root[Q[l,2]Q[5,3}Q[10, 1] -QJ[5, 3] Q[10, ]111—2Q[1,2}1112+1113&,2},
Root[Q[l,2]Q[5,3}Q[10, 1] -Q[5, 3] Q[10, ]111—2Q[1,2}1112+tt13&,3”

Char Polyn=z3-222Q[1, 2] -zQ[5, 3] Q[10, 1] +Q[1, 2] Q[5, 3] Q[10, 1]

1 connected components

Jacobian={{0, -Q[1, 2], Q[5, 3]}, {0, 2Q[1, 2], -Q[5, 3]}, {Q[10, 1], O, O}}

(Q[10, 1] <0&&Q[5, 3] >0&&0Q[1, 2] <0) || (Q[10, 1] >0&&Q[5, 3] <0&&Q[1, 2] < 0)
(Q[10, 1] <0&&Q[1, 2] <0&&Q[5, 3] >0) || (Q[10, 1] >0&&Q[1, 2] < 0&&Q[5, 3] < 0)
(Q[5, 3] <0&&0Q[1, 2] <0&&Q[10, 1] >0) || (Q[5, 3] >0&&0Q[1, 2] < 0&&Q[10, 1] < 0)
Hn41

Triplet: Qly Q7z Q10x

Eigenvalues:
{Root[-0Q[1, 2] Q[7, 3] Q[10, 1] +4Q[1, 2] Q[7, 3] #ul+ (-2Q[1, 2] -2Q[7, 3]) #1?+ul’s, 1],
Root [-Q[1, 2] Q[7, 3] Q[10, 1] +4Q[1, 2] Q[7, 3] ®#l+ (-2Q[1, 2] -2Q[7, 3]) #1?+u1®&, 2],
Root[—Q[l, 210Q[7, 3] Q[10, 1] +40Q[1, 2] Q[7, 3] #1+ (-2Q[1, 2] -2Q[7, 3]) #1? +u1% &, 3}}

Char Polyn=z3-22z20Q[1, 2] -222Q[7, 3] +4z0Q[1, 2] Q[7, 3] -Q[1, 2] Q[7, 3] Q[10, 1]

1 connected components

Jacobian={{0, -Q[1, 2], 0}, {0, 2Q[1, 2], -Q[7, 3]}, {©Q[10, 1], 0, 2Q[7, 3]}}

1
Q0[10, 1] < 0 && (Q[7, 3}SEQ[10, 1] &&Q[1, 2] <0 ||
1 1
[gQ[lOI 1] <Q[7, 3] <0&&Q[1, 2J<§(*8Q[7l 3] +Qf[10, 1]))]
1
0[10, 1] < 0 && (Q[l, Z}SEQ[lO, 1] &&Q[7, 3] <0 ||
1 1
[EQ[IOI 1] <Q[1, 2] <0&&Q[7, 3J<§(*8Q[1r 2] +Q[10, 1]))]

0[7, 3] <0&&Q[1, 2] <0&&80Q[1, 2] +80Q[7, 3] <Q[10, 1] <0

042
Triplet: Q5y 07z 0Q10x
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Eigenvalues:

{Root[Q[5, 2] Q[7, 3] Q[10, 1] -20[5, 2] Q[7, 3] #l+ (Q[5, 2] -2Q[7, 3]) #1?+nl’&, 1],

Root [Q[5, 2] Q[7, 3] Q[10, 1] -20Q[5, 2] Q[7, 3] #l+ (Q[5, 2] -20Q[7, 3]) #12+nl’ &, 2],

Root[Q[5, 2] Q[7, 3] Q[10, 1] -20Q([5, 2] Q[7, 3] #l+ (Q[5, 2] -20Q[7, 3]) w12 +nu1® &, 3]}
Char Polyn=z3+2z2Q[5, 2] -222Q([7, 3] -220Q[5, 2] Q[7, 3] +Q[5, 2] Q[7, 3] Q[10, 1]

1 connected components

Jacobian={{0, Q[5, 2], 0}, {0, -Q[5, 2], -Q[7, 3]}, {Q[10, 1], 0, 2Q[7, 3]}}

1
(Q[7, 3] = ZQ[lo' 1] &8Q[5, 2] >0} ||

0[10, 1] < 0 &&

1
[ZQ[]-OI 1] <Q[7, 3] <0&&Q[5, 2] > (40[7, 3] -Q[10, 1])])

N |

0[10, 1] < 0 &&

1
(0 <Q[5, 2] = *;Q[lol 11 &&Q[7, 3] < — (2Q[5, 2] +Q[10, 1J)] Il

|

1
[Q[S, 2] > —EQ[IO, 1] &&Q[7, 3] < 0)]

Q[7, 3] <0&&Q[5, 2] >0&& -20Q[5, 2] +40Q[7, 3] <Q[10, 1] <0

043
Triplet: Qly 08z 0Q10x

Eigenvalues:
{Root[Q[1, 2] Q[8, 3] Q[10, 1] -20Q[1, 2] Q[8, 3] #1+ (-20Q[1, 2] +Q[8, 3]) #1%+=u1%&, 1],
Root[Q[1, 2] Q[8, 3] Q[10, 1] -20([1, 2] Q[8, 3] #1+ (-20Q[1, 2] +Q[8, 3]) #12+ 1% &, 2],
Root[Q[1, 2] Q[8, 3] Q[10, 1] -20Q([1, 2] Q[8, 3] 1+ (-20Q[1, 2] +Q[8, 3]) #1? +u13 &, 3]}

Char Polyn=2z3-22z20Q[1, 2] +2z%2Q[8, 3] -2z0Q[1, 2] Q[8, 3] +Q[1, 2] Q[8, 3] Q[10, 1]

1 connected components

Jacobian={{0, -Q[1, 2], 0}, {0, 2Q[1, 2], Q[8, 3]}, {Q[10, 1], O, -Q[8, 3]}}

Q[10, 1] < 0 && (2Q[8, 3] +Q[10, 1])| ||

1
(0 <Q[8, 3] = 7;Q[10, 1] &&0Q[1, 2] <

=

[Qw,3]>—éguo,u&&ou,21<ﬂ]

1
(Q[ll 2] = ZQ[]-OI 1] &&0Q[8, 3] >0

0[10, 1] < 0 &&

1
[ZQ“O' 11 <91, 2] <0&&Q[8, 3] > - (4Q[1, 2] -Q[10, 1])])

N |-
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0[8, 3] >0&&Q[1, 2] <0&&40Q[1, 2] -20Q([8, 3] <Q[10, 1] <0

044
Triplet: Q5y 08z Q10x

Eigenvalues:
{Root[-Q[5, 2] 0[8, 3] Q[10, 1] +Q[5, 2] Q[8, 3] w1+ (Q[5, 2] +Q[8, 3]) #12 +ul® &, 1],
Root [-Q[5, 2] Q[8, 3] Q[10, 1] +Q[5, 2] Q[8, 3] #l+ (Q[5, 2] +Q[8, 3]) #1? +ul’ &, 2],
Root[-Q[5, 2] Q[8, 3] Q[10, 1] +Q[5, 2] Q[8, 3] #l+ (Q[5, 2] +Q[8, 3]) #1?+n1® &, 3]}

Char Polyn=2z3+22Q([5, 2] +22Q[8, 3] +z0Q[5, 2] Q[8, 3] -Q[5, 2] Q[8, 3] Q[10, 1]
1 connected components

Jacobian={{0, Q[5, 2], 0}, {0, -Q[5, 2], o[8, 3]}, {Q[10, 1], O, -Q[8, 3]}}
0[10, 1] < 0 &&
((0<Qf[8, 3] =-0[10, 1] &&Q[5, 2] > -0Q[8, 3] -Q[10, 1]) || (Q[8, 3] > -0Q[10, 1] &&Q[5, 2] > 0))

0[10, 1] < 0 &&
((0<Q[5, 2] =-0[10, 1] &&Q[8, 3] > -0Q[5, 2] -Q[10, 1]) || (Q[5, 2] > -Q[10, 1] &&Q[8, 3] > 0))

0[8, 3] >0&&Q[5, 2] > 0&&-Q[5, 2] -Q[8, 3] <Q[10, 1] <0

045
Triplet: Qlz Q3x Q7y

Root[-20[1, 3] Q[3, 11 Q[7, 2] -40Q[1, 3] Q[7, 2] #1+Q ] #1211 &, 2],
Root[-20[1, 3] Q[3, 11 Q[7, 2] -40Q[1, 3] Q[7, 2] #1+Q ] 12+ 113 &, 3]

’

Eigenvalues: {Root[-20Q[1, 3] Q[3, 1]Q[7, 2] -40Q[1, 3]Q[7, 2] #1+Q[7, 2] #12+u1® &, 1],
[7, 2
[7, 2

Char Polyn=z3+2z20Q[7, 2] -4z0Q[1, 3] Q[7, 2] -2Q[1, 3] Q[3, 1] Q[7, 2]

1 connected components

Jacobian={{0, 0, -Q[1, 3]}, {-Q[3, 1], -Q[7, 2], 2Q[1, 3]}, {0, 2Q[7, 2], 0}}

0[7,2] >0&&0<0Q[3, 1] <20Q[7, 2] &&Q[1, 3] <0

0[7,2] >0&&Q[1, 3] <0&&0<Q[3, 1] <20Q[7, 2]

1
Q[3,1] >0&&Q[1, 3] <0&&Q[7, 2] > ;Q[3, 1]

n46
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Triplet: Qlz Q4x Q7y

Eigenvalues: {Root[ZQ[l, 3]0[4,1]10Q([7,2]-40[1,3]Q
[
[

[7, 21 81+Q[7, 2] 812 +n1% &, 1],
7, 2] w12+ m1% &, 2],
7, 2] 812 +11% &, 3]}

Root[20Q[1, 3] Q[4, 1] Q[7, 2] -4Q[1, 3] Q[7, 2] tr1+Q
Root[20Q[1, 31 Q[4, 1] 0Q[7, 2] -40Q[1, 3] Q[7, 2] #1 +Q

Char Polyn=z3+22Q[7, 2] -42zQ[1, 31Q[7, 2] +20Q[1, 3]Q[4, 1]1Q[7, 2]

1

connected components

Jacobian={{0, 0, -Q[1, 3]}, {Q[4, 1], -Q[7, 2], 2Q[1, 3]}, {0, 2Q[7, 2], 0}}

0[7, 2] >0&&-2Q[7, 2] <O[4, 1] <0&&Q[1, 3] <0

0[7,2] >0&&Q[1, 3] <0&&-20Q[7, 2] <Q[4, 1] <O

1
QO[4, 1] <0&&Q[1, 3] <0&&Q[7, 2] > —;Q[4, 1]

47
Triplet: Qlz Q5x OQ7y

Eigenvalues: {Root[20Q[1, 3] Q[5, 1] Q[7, 2] +

(-40Q[1, 3]1Q[7, 2] -Q[5, 1] Q[7, 2]) #1+ (-Q[5, 1] +Q[7, 2]) 1% + 13 &, 1},
Root|[20Q[1, 3] Q[5, 1] Q[7, 2] + (-4Q[1, 31 Q[7, 2] -Q[5, 1] Q[7, 2]) #l +

(-9[5, 1] +Q[7, 2]) #1? + =1 &, 2], Root[2Q[1, 3] Q[5, 1] Q[7, 2] +

(-40[1, 31 Q[7, 2] -Q[5, 1] Q[7, 2]) #l+ (-Q[5, 1] +Q[7, 2]) #1%+u1® &, 3]}

Char Polyn=

1

z*-2%Q[5, 1] +220Q[7, 2] -42Q[1, 3] Q[7, 2] -z0Q[5, 1] Q[7, 2] +2Q[1, 3] Q[5, 1] Q[7, 2]

connected components

Jacobian={{Q[5, 1], 0, -Q[1, 3]}, {-Q[5, 1], -Q[7, 2], 2Q[1, 3]}, {0, 2Q[7, 2], O}}

-0[5, 112+ 0[5, 1] 9[7, 2]

[Q[7,2]<0&&Q[5,1]<2Q[7,2]&&Q[l,3]> Il

20[5, 1] -409[7, 2]
(Q[7, 2] >0&&Q[5, 1] <0&&Q[1, 3] <0)

3
[9[7, 2] <0889[1, 3] >-—0[7, 2] V2 \/0[7, 2]? ss

1 1
5 (-20Q[1, 3] +Q[7, 2]) - ;\/4 Q[1, 3]*+120[1, 3] Q[7, 2] +Q[7, 2]* <Q[5, 1] <

1 1
; (-20Q[1, 3] +Q[7, 2]) + ;\/4Q[1, 31%+120Q[1, 31 Q[7, 21 +Q[7, 212 | ||
(Q[7, 2] >0&&Q[1, 3] < 0&&Q[5, 1] < 0)

| 25
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Q[5, 1] <0 && [(Q[l, 3] <0&&Q[7, 2] >0) ||

[ 1 20[1, 31 Q[5, 1] +Q[5, 1]? J]
Q[1, 3] >-—0[5, 1] && <Q[7,2] <0
2 40[1, 3] +Q[5, 1]

048
Triplet: 02z Q5x Q7y

Eigenvalues:

{Root[20[2, 3] @[5, 1] Q[7, 2] -Q[5, 1] Q[7, 2] 51+ (-Q[5, 1] +Q[7, 2]) #1* + 51’ &, 1],

Root[20Q(2, 3] Q[5, 11 Q[7, 2] -Q[5, 1] Q[7, 2] #1+ (-Q[5, 1] +Q[7, 2]) #1% +ul’ &, 2],

Root[20[2, 3] Q[5, 1] Q[7, 2] -Q[5, 1] Q[7, 2] #l + (-Q[5, 1] +Q[7, 2]) #1?+ul’ &, 3]}
Char Polyn=z3-22Q[5, 1] +22Q[7, 2] -zQ[5, 1] Q[7, 2] +20Q[2, 3] Q[5, 11Q[7, 2]

1 connected components

Jacobian={{Q[5, 1], 0, Q[2, 3]}, {-Q[5, 1], -Q[7, 2], 0}, {0, 2Q[7, 2], O}}

1
Q[7, 2] >0&&Q[5, 1] < 0&& 5 (Q[5, 1] -Q[7, 2]) <Q[2, 3] <0

1
Q[7, 2] > 0&& ((Q[Z, 3] = _;Q[7I 2] &&Q[5, 1] <2Q[2, 3] +Q[7, ZJ) [ ]

|

1
0[2, 3] < —Q[5, 1] &&Q[7, 2] >-2Q[2, 3] +Q[5, 1J) [

1
[fEQU, 2] <Q[2,3] <0&&0Q[5,1] <0

0[5, 1] <0&&(

N

1
[;Q[5, 1] <Q[2, 3] <0&&Q[7, 2] > 0)}

749
Triplet: Qlx Q2z Q7y

Eigenvalues:
{Root[-40[1, 1] Q
Root[-4Q[1, 1] Q
Root|[-40Q[1, 1] Q

[7, 2] +Q[1, 1] Q[7, 2] 81+ (Q[1, 1] +Q[7, 2]) #1? + 11 &, 1],
[7, 2] 81+ (Q[1, 1] +Q[7, 2]) #1? + =1 &, 2],
[7, 2] +Q[1, 1]1Q[7, 2] 61+ (Q[1, 1] +Q[7, 2]) #1?+u13 &, 3]}

+2?0Q[7, 2] +zQ[1, 1] Q[7, 2] -4Q[1, 11 Q[2, 3] Q[7, 2]

=N NN
<

=W W W
0 10 O
N
~
N
+
10
=
~
[
10

Char Polyn=z3+22Q
1 connected components

Jacobian={{-0Q[1, 1], 0, Q[2, 3]}, {29[1, 1], -Q[7, 2], O}, {0, 2Q[7, 2], 0}}



Calculations3x3.nb | 27

1
Q[7, 2] > 0 && ( Q[2, 3] = _ZQ”' 2] &&Q[1, 1] > -40Qf[2, 3] -Q[7, 2] | ||

|

1
07, 2] > 0880[1, 1] > 08~ (-Q[1, 1]-0[7, 2]) <0Q[2, 3] <0

1
[—ZQH, 2] <Q[2, 3] <0&&Q[1, 1] >0

Q[2, 3] <0&& ((0<Q[1,1] =-40Q[2, 3] &&Q[7, 2] >-Q[1, 1] -40Q[2, 3]) ||
(Q[1, 1] >-40[2, 3] &&Q[7, 2] >0))

150
Triplet: Qlx Q5z Q7y

Eigenvalues: {Root[—ZQ[l, 1] Q[5,3]10[7, 2] +
(Q[1, 11Q[7, 2] +2Q[5, 3]0 [ ])H1+(Q[1 1] +Q[7, 2]) #1% + 713 &, 1},
Root[-20[1, 1] Q[5, 3] Q[7, 2] + (Q[I, 110[7, 2] +20Q[5, 3] Q[7, 2]) #1 +
(Q[1, 1] +Q[7, 2]) #1?+u1% &, 2], Root[-20Q[1, 1] Q [ , 310 [ 2] +
(Q[1, 11Q[7, 2] +2Q[5, 3]1Q[7, 2]) &1 + (Q[1, 1] +Q[7, })1112+tt13& 3}}
Char Polyn=
z3+22Q[1, 1] +22Q[7, 2] +2Q[1, 1]1Q[7, 2] +22zQ[5, 3] Q[7, 2] -20Q[1, 1]Q[5, 3] Q[7, 2]

1 connected components

Jacobian={{-Q[1, 1], 0, Q[5, 3]}, {2Q[1, 1], -Q[7, 2], -Q[5, 3]}, {0, 2Q[7, 2], O}}

Q[7, 2] >0&&(

1 1
Q[5, 3] <0&&Q[1, 1] > 5 (-4Q[5, 31 -Q[7, 2]) + ;\/16Q[5: 312+9Q[7, 2)° ] Il

1 1
[Q[5, 3] > 0s&s& 5 (-4Q([5, 3] -Q[7, 2]) + ;\/16Q[5, 312+0[7, 2]% <0Q[1, 1] < 0)]

1
0[7, 2] >0&&[ fggw, 2] <0Q[1, 1] <0&&Q[5, 3] >

-0[1, 1]%-0[1, 1] Q[7, 2]]
40(1, 1] +20Q[7, 2]

|

[—2 Q[5, 3] <Q[1, 1] =-40Q[5, 3] &&Q[7, 2] >

)I\

[Q[S, 3] >0&&-20Q[5, 3] <Q[1, 1] <0&&Q[7, 2] >

[ -0[1, 1}*-0[1, 1] Q[7, 2]
Q0[1, 1] > 0 && <Q[5,3] <0
40[1, 1] +20Q[7, 2]

[Q[S, 3] < 0&&

-Q[1, 11*-40[1, 1] Q[5, 31} ¥
o[1l, 1] +2Q[5, 3]

(Q[1, 1] >-4Q[5, 3] &&Q[7, 2] > 0)

-Q[1, 1] -40Q[1, 1] Q[5, 3] ]
Q[1, 1] +2Q[5, 3]

g51
Triplet: Q03x Q5z Q7y
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[7, 21 81+Q[7, 2] 812 +n1% &, 1],
7, 2] w12+ m1% &, 2],
7, 2] 812 +11% &, 3]}

Root[20Q[3, 1] Q[5, 3] Q[7, 2] +2Q[5, 3] Q[7, 2] #1+Q

Eigenvalues: {Root[Z 0[3,1]0Q[5,3]0[7,2]+2Q[5, 3]0
[
ROOt[Z 0[3, 11 0[5, 3]Q[7, 2] +2Q[5,3]0Q[7, 2] #1+Qf

Char Polyn=z3+22Q[7, 2] +22z0Q[5, 3] Q[7, 2] +2Q[3, 1] Q[5, 3]1Q[7, 2]
1 connected components

Jacobian={{0, 0, Q[5, 3]}, {-Q[3, 1], -Q[7, 2], -Q[5, 3]}, {0, 2Q[7, 2], O}}

0[7,2] >0&&Q[5, 3] >0&&0<0Q[3, 1] <Q[7, 2]
0[7,2] >0&&0<Q[3, 1] <Q[7, 2] &&Q[5, 3] >0
0[5, 3] >0&&0Q[3, 1] >0&&Q[7, 2] >0Q[3, 1]

052

Triplet: Q4x Q5z Q7y
[7, 2] 81+Q[7, 2] 812 +=u1% &, 1],
7, 2] 812+ u1% &, 2],
7, 2] 812 +n1% &, 3]}
5,3]10Q[7, 2]

Root[-20[4, 1] Q[5, 3] Q[7, 2] +20Q[5, 3] Q[7, 2] #1+Q
Root[-20[4, 1] Q[5, 31 Q[7, 2] +20Q[5, 3] Q[7, 2] #1+Q

’

Eigenvalues: {Root[—Z 0[4, 11 Q[5,3]10Q[7, 2] +20Q[5, 3]10Q][7
[
[

Char Polyn=z3+22Q[7, 2] +2z0Q[5, 3] Q[7, 2] -2Q[4, 1] Q[5,

1 connected components

Jacobian={{0, 0, Q[5, 3]}, {Q[4, 1], -Q[7, 2], -Q[5, 3]}, {0, 2Q[7, 2], 0}}

0[7,2] >0&&Q[5, 3] >0&&-0Q[7, 2] <Q[4, 1] <0
0[7,2] >0&&-0Q[7, 2] <Q[4, 1] <0&&Q[5, 3] >0

Q[5, 3] >0&&Q[4, 1] <0&&Q[7, 2] >-Q[4, 1]

053
Triplet: Qlx Q6z Q7y

Eigenvalues:
{Root[40Q[1, 1]Q[6, 3] Q[7, 2] +Q[1, 1] Q[7, 2] #l+ (Q[1, 1] +Q[7, 2]) w12 +nu1®&, 1],
Root[40Q[1, 1] Q[6, 3] Q[7, 2] +Q[1, 1] Q[7, 2] 81+ (Q[1, 1] +Q[7, 2]) #1?+ =1 &, 2],
Root[4Q[1, 1] Q[6, 3] Q[7, 2] +Q[1, 1] Q[7, 2] #l+ (Q[1, 1] +Q[7, 2]) #1?+11® &, 3]}

10

Char Polyn=z®+22Q[1, 1] +2%2Q[7, 2] +zQ[1, 1]Q[7, 2] +40Q[1, 1] Q[6, 3] Q[7, 2]

1 connected components
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Jacobian={{-Qf[1, 1], 0, -Q[6, 3]}, {2Q[1, 1], -Q[7, 2], O}, {0, 2Q[7, 2], 0}}

Q[7, 2] > 0 &&

R

1
[(0 <Q[6, 3] = —Q[7, 2] &&Q[1, 1] > 0) [ [Q[Gr 3] > ZQ[7, 2] &&Q[1, 1] > 4Q[6, 3] -Q[7, 21])

1
Q[7, 2] >0&&Q[1, 1] >0&&0 <Q[6, 3] < N (Q[1, 11 +Q[7, 27)

Q[6, 3] > 0 &&
((0<Q[1,1] <40Q[6, 3] &&Q[7, 2] >-Q[1, 1] +40Q[6, 3]) || (Q[1, 1] >4Q[6, 3] &&Q[7, 2] >0))

754

Triplet: Q5x Q6z Q7y

Eigenvalues:
{Root[-20[5, 1] 0
Root[-20[5, 1] Q
Root[-2Q[5, 1] Q

[7, 2] -Q[5, 1]1Q[7, 2] #1+ (-Q[5, 1] +Q[7, 2]) n12+n1’ &, 1],
[7, 2181+ (-Q[5, 1] +Q[7, 2]) #1? +11° &, 2],
[7, 2] -0Q[5, 1]1Q[7, 2] 61+ (-Q[5, 1] +Q[7, 2]) w12 +u1% &, 3]}

+2?Q[7, 2] -zQ[5, 1] Q[7, 2] -2Q[5, 1] Q[6, 3] Q[7, 2]

U o o O
~
R W w W
© 10 O
~
N
|
10
(&}
~
=
10

Char Polyn=z3-22Q
1 connected components

Jacobian={{Q[5, 1], 0, -Q[6, 3]}, {-Q[5, 1], -Q[7, 2], 0}, {0, 2Q[7, 2], 0}}

[y

0<0[6,3] <—0[7, 2] &&Q[5, 1] <0

Q[7,2]>0&&( [

N

1
[Q[6I 3] > ;Q[7r 2] &&Q[5, 1] <-20Q[6, 3] +Q[7, 2}])

0[7, 2] >0&&0Q[5, 1] <0&&0 < Q[6, 3] <

N |-

(-Q[5, 1] +Q[7, 2])

0[6, 3] >0&& ((Q[5, 1] =-20Q[6, 3] &&Q[7, 2] >0) ||
(-20Q[6, 3] <Q[5, 1] <0&&Q[7, 2] >Q[5, 1] +2Q[6, 3]))

055
Triplet: Q0lz Q3x 08y
8, 2] n#1-0[8, 2] w1?+u1®s, 1],

[
8, 2] n1? +nu1® &, 2],
8, 2] #12+n1% s, 3]}

Root[Q[1, 3] Q[3, 1] Q[8, 2] +20Q[1, 3] Q[8, 2] #1 - Q

Eigenvalues: {Root[Q[l, 310[3, 1]0Q[8, 2] +2Q[1, 3]0Q
[
Root [Q[1, 3] Q[3, 1] Q[8, 2] +20Q[1, 3] Q[8, 2] #1-Q

2
, 2

Char Polyn=2z3-220Q0[8, 2] +2z0Q[1, 3] 0[8, 2] +Q[1, 3]1Q[3, 1] Q[8, 2]

1 connected components
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Jacobian={{0, 0, -Q[1, 3]}, {-Q[3, 1], Q[8, 2], 2Q[1, 3]}, {0, -Q[8, 2], O}}

0[8, 2] <0&&0<0Q[3, 1] <-20[8, 2] &&Q[1, 3] <0

0[8, 2] <0&&Q[1l, 3] <0&&0<0Q[3, 1] <-20Q[8, 2]

1
0[3, 1] >0&&Q[1, 3] <0&&Q[8, 2] < —;Q[3, 1]

o456

Triplet: Qlz Q4x 08y
(8, 2] n1-0Q[8, 2] n1?+nu1®&, 1],
8, 2] n1? +u1® &, 2],
8, 2] #1%2+n1%s, 3]}
4,1]Q0([8, 2]

Root[-Q[1, 3] Q[4, 1] Q[8, 2] +2Q[1, 3] Q[8, 2] #1-Q
Root[-0[1, 3] Q[4, 1] Q[8, 2] +20Q[1, 3] Q[8, 2] H1-Q

Char Polyn=2z3-22Q[8, 2] +2z0Q[1, 3] Q[8, 2] -Q[1, 3] Q]

Eigenvalues: {Root[—Q[l, 3] 0[(4,1]0[8,2]+2Q[1, 3]0
Qf
of

’

1 connected components

Jacobian:{{o, 01 ’Q[lr 3]}! {Q[4I 1}! Q[S, 2]! 2Q[1I 3]}1 {OI ’Q[SI 2]! O}}

0[8, 2] <0&&20Q[8, 2] <Q[4, 1] <0&&Q[1, 3] <0

0[8, 2] <0&&Q[1, 3] <0&&20[8, 2] <Q[4, 1] <0

1
Q[4, 1] <0&&Q[1, 3] <0&&Q[8, 2] < EQ[4, 1]

o057
Triplet: Qlz Q5x Q8y

Eigenvalues: {Root[—Q[l, 31 0[5, 1]0[8, 2] +

(29[1, 3] Q[8, 2] +Q[5, 1] Q[8, 2]) H1+ (-QI[5 Q[8, 2]) #1?+u1’ &, 1],

1] -
Root[-0Q[1, 3] Q[5, 1] Q[8, 2] + (2Q[1, 3] Q[8, 2] + Q[5, 1708, 2]) #1 +
(-Q[5, 1] -Q[8, 2]) #1?2 +#1% &, 2|, Root [-Q[1, 3] Q[5, 1] Q[8, 2] +
(20[1, 31 0Q[8, 2] +Q[5, 1]10Q[8, 2]) #l+ (-Q[5, 1] - [8 2)) w12 + 11 &, 3]}

Char Polyn=
z®-2z20Q[5, 1] -2*Q[8, 2] +22z0Q[1, 3] Q[8, 2] +2zQ[5, 1] Q[8, 2] -Q[1, 3] Q[5, 1] Q[8, 2]

1 connected components

Jacobian={{Q[5, 1], 0, -Q[1, 3]}, {-Q[5, 1], Q[8, 2], 2Q[1, 3]}, {0, -Q[8, 2], 0}}
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(Q[8, 2] <0&&Q[5, 1] <0&&Q[1l, 3] <0) ||

-Q[5, 112 -0[5, 1] Q[8, 2}]
0[8, 2] >0&&Q[5, 1] < -20Q[8, 2] &&Q[1, 3] >

Q[5, 1] +20Q[8, 2]

(0[8, 2] <0&&Q[1l, 3] <0&&Q[5, 1] <0) || (Q[8, 2] >0&&0[1, 3] >30[8, 2] +2+2 /0Q[8, 2]2 &&

1
(-Q[1, 3] -Q[8, 2]) _E\/Q[ll 312-60[1, 3] Q[8, 2] +Q[8, 2]% <

N | =

1 1
Q[5, 1] < 5 (-Q[1, 3] -Q[8, 2]) ~+ ;\/Q[lr 3]2-60[1, 3] 0[8, 2] +Q[8, 2]° )

Q[5, 1] < 0 &&

[ -Q[1, 3] Q[5, 1] -Q[5, 1]2]]
(Q[1, 3] <0&&Q[8, 2] <0) || |Q[1, 3] >-Q[5, 1] &&0 <Q[8, 2] <

20[1, 3] +Q[5, 1]

058
Triplet: 02z Q5x Q8y

Eigenvalues:
{Root[-0Q[2, 3] Q[5, 1] Q[8, 2] +Q
Root [-Q[2, 3] Q[5, 1] Q[8, 2] +Q
Root[-Q[2, 3] Q[5, 1] Q[8, 2] +Q

-Q[5, 11 -Q[8, 2]) n12+n1% &, 1],
-Q[5, 1] -Q[8, 2]) #12+n1% &, 2],
-Q[5, 1] -0[8, 2]) #1?+n1® &, 3]}

] -Q[2, 3] 0[5, 1] Q[8, 2]

10
s}
<
N
i
=
-
N~ o~ —

Char Polyn=z3-22Q[5, 1] -2z2Q[8,
1 connected components

Jacobian={{Q[5, 1], 0, Q[2, 3]}, {-Q[5, 1], Q[8, 2], 0}, {0, -Q[8, 2], O}}

0[8, 2] <0&&Q[5, 1] <0&&Q[5, 1] +Q[8, 2] <0Q[2, 3] <0

Q[8, 2] < 0 &&
((Q[2, 3] =0[8, 2] &&Q[5, 1] <0Q[2, 3] -Q[8, 2]) || (Q[8, 2] <Q[2, 3] <0&&Q[5, 1] <0))

Q[5, 1] < 0&&
((Qf2, 3] =Q[5, 1] &&Q[8, 2] <Q[2, 3] -Q[5, 1]) || (@[5, 1] <Q[2, 3] <0&&Q[8, 2] <0))

T59
Triplet: Qlz Q7x 08y

Eigenvalues: {Root[
-Q[1, 3] Q[7, 1] Q[8, 2] + (2Q[1, 3] Q[7, 1] +2Q[1, 3] Q[8, 2]) #1-Q[8, 2] #1? +nl’ &, 1],
Root|[-Q[1, 3] Q[7, 1] Q[8, 2] + (2Q[1, 3] Q[7, 1] +20Q[1, 3] Q[8, 2]) #1-Q[8, 2] n1?+ul’ &,
2},Root[
-Q[1, 31 Q[7, 11 0Q([8, 2]+ (2Q[1, 3] Q[7, 1] +20Q[1, 3] Q[8, 2]) H#1-Q[8, 2] #1% +ul3 g, 3]}
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Char Polyn=z3+22z0Q[1, 3] Q[7, 1] -22Q[8, 2] +2zQ[1, 3] Q[8, 2]

1 connected components

Jacobian={{0, 0, -Q[1, 31}, {-Q[7, 1],

0[8, 2] <0&& ((Q[7, 1] <0&&Q[1, 3] <0) || (

0[8, 2] <0&& ((Q[1, 3] <0&&Q[7, 1] <0) || (

(Q[7, 1] <0&&Q[1, 3] <0&&Q[8, 2] <0) ||

160

Triplet: 02z Q7x 08y

Eigenvalues:
Root[Q[Z, 31Q[7,
Root[0Q[2, 3] Q[7,

Char Polyn=z3-22z0Q[2,

1 connected components

Jacobian={{0, 0, Q[2, 3]}, {-Q[7, 1],

Q[8, 2] <0&& ((Q[7, 1] <0&&Q[2, 3] >0) || (Q

Q[8, 2] <0&& ((Q[2, 3] <0&&Q[7, 1] >0) || (Q

(Q[7, 1] <0&&Q[2, 3] >0&&Q[8, 2] <0) []| (Q

"6l

Triplet: 05z Q7x 08y

Eigenvalues:
{Root[Q[5,3] [7, 1]10Q0[8, 2]+ (-2Q[5, 3] Q[
Root[Q[5,3] Q[7,1]10[8, 2]+ (-2Q[5, 3] Q]
Root[Q[5,3] Q[7,1]10[8, 2]+ (-2Q[5, 3]0Q]

Char Polyn=z3-2zQ[5, 3] Q[7, 1]
1 connected components

Jacobian={{0, 0, Q[5, 3]}, {-0[7, 17,

o[s, 2],

110([8,2]-29([2, 3] Q[7,

[Root[Q[2, 3] Q[7, 1] Q[8, 2] -2Q[2, 3] Q7
[
1] 0(8, 2] -20Q(2, 3] Q[7, [

310(7, 1] -229Q[8, 2]

Q[s8, 271,

-Q[1, 3] Q[7, 1] Q[8, 2]

20[1, 3]}, {2Q[7, 1], -Q[8, 2], 0}}

[7, 1] >-20[8, 2] &&Q[1, 3] > 0))

[1, 3] >0&&0Q[7, 1] > -20Q[8, 2]))

1
07, 1) > 0880[1, 3] > 086~ 0[7, 1] <Q[8, 2] <0

(7, 1] 1u1-0Q[8, 2] n12+n1%&, 1],
8, 2] n1? +u1% &, 2],
8, 2] n12+n1%s, 3]}

+Q[2, 31 Q[7, 1] Q[8, 2]

1]11-0Q
1]11-0Q

0}, {29[7, 1], -Q[8, 2], 0}}

[7, 1] >0&&Q[2, 3] < 0))

[2, 3] >0&&Q[7, 1] < 0))

[7, 1] >0&&Q[2, 3] <0&&Q[8, 2] < 0)

7, 11 -Q[5, 31 Q[8, 2]) #1-Q[8, 2] #12+=u1%&, 1],

7, 11 -Q[5, 31 Q[8, 2]) #1-Q[8, 2] 812 +=u1% &, 2],

7,11 -Q[5, 3] Q[8, 2]) #1-Q[8, 2] ©l? +u13 &, 3}}
O[5, 3] Q[8, 2] +Q[5, 3] Q[7, 1] Q[8, 2]

31}, {20Q[7, 1], -Q[8, 2], 0}}
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Q[8, 2] <0&& ((Q[7,1] <0&&Q[5,3] >0) || (Q[7, 1] >-0Q[8, 2] &&Q[5, 3] <0))
0[8, 2] <0&& ((Q[5,3] <0&&0Q[7, 1] >-0Q[8, 2]) || (Q[5, 3] >0&&Q[7, 1] <0))
(Q[7, 1] <0&&Q[5, 3] >0&&0Q[8, 2] <0) || (Q[7, 1] >0&&Q[5, 3] <0&&-Q[7, 1] <Q[8, 2] <0)

062
Triplet: Q6z Q7x Q8y
11u1-9[8, 2] 812 +u1%&, 1],

[7

8, 2] w12+ m1% &, 2],
8, 2] #12 +n1% &, 3]}
7

11 0[8, 2]

Root [-0Q[6, 3] Q[7, 1] Q[8, 2] +2Q[6, 3] Q[7, 1] #1-Q

Eigenvalues: {Root[—Q[G, 310[7, 1]0[(8, 2] +2Q[6, 3]0
of
ROOt[*Q[Gr 3] Q[7,1]0Q[8, 2] +2Q[6, 3] Q[7, 1] #1-Q]

Char Polyn=z3+22z0Q[6, 3] Q[7, 1] -22Q[8, 2] -Q[6, 3] Q]
1 connected components

Jacobian={{0, 0, -Q[6, 3]}, {-Q[7, 1], Q[8, 2], 0}, {2Q[7, 1], -Q[8, 2], 0}}
Q[8, 2] <0&& ((Q[7, 1] <0&&Q[6, 3] <0) || (Q[7, 1] >0&&Q[6, 3] >0))

Q[8, 2] <0&& ((Q[6, 3] <0&&Q[7, 1] <0) || (Q[6, 3] >0&&Q[7, 1] >0))

(Q[7, 1] <0&&Q[6, 3] <0&&Q[8, 2] <0) || (Q[7, 1] > 0&&Q[6, 3] > 0&&Q[8, 2] < 0)

763
Triplet: Qlx Q2z Q8y

Eigenvalues:

{ROOt[Z 01, 1]0[2,3]Q[8,2]-0[1,1]0Q([8,2]uH1l+ (Q[1, 1]-Q[8, 2]) 112 + 113 &, 1]1

ROOt[Z Q[1, 1]Q[2,3]Q[8,2]-0[1,1]Q([8,2]uHl+(Q[1, 1]-Q[8, 2]) 712 + 113 &, 2]1

Root[20[1, 1] Q[2, 3] Q[8, 2] -Q[1, 1] Q[8, 2] ul+ (Q[1, 1] -0Q[8, 2]) ul?+ul® &, 3]}
Char Polyn=z3+22Q[1, 1] -22Q[8, 2] -zQ[1, 1] Q[8, 2] +20Q[1, 1] Q[2, 3] Q[8, 2]

1 connected components

Jacobian={{-0Q[1, 1], 0, o[2, 3]}, {20Q[1, 1], Q[8, 2], O}, {0, -Q[8, 2], O}}

0(8, 2] < 0 & ( 0[8, 2] 880[1, 1] > -20[2, 3] +0[8, 2] | ||

1
2

Q[2, 3] =

1
[;Q[B, 2] <Q[2, 3] <0&&Q[1, 1] > 0)]
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1
Q[8, 2] <0&&Q[1, 1] > 0&& 5 (-Q[1, 1] +0Q[8, 2]) <Q[2, 3] <0

Q[2, 3] <0&& ((0<Q[1,1] =-20Q[2, 3] &&Q[8, 2] <Q[1, 1] +2Q[2, 3]) ||
(Q[1, 1] >-20[2, 3] &&Q[8, 2] <0))

064
Triplet: Qlx Q5z Q8y
Eigenvalues:
{Root[Q[lr 1] 0[5, 31 0[8, 2] + (-Q[1, 1] 0[8, 2] -Q[5, 3] Q[8, 2]) #l+ (Q[1, 1] -Q[8, 2]) #1*+
n1®s&, 1], Root[Q[1, 1] Q[5, 3] Q[8, 2] + (-Q[1, 1] Q[8, 2] -Q[5, 3] Q[8, 2]) wl+
(Q[1, 1] -Q[8, 2]) #12+ 1% &, 2], Root[Q[1, 1] Q[5, 3] Q[8, 2] +
(-Q[1, 1] Q[8, 2] -Q[5, 3] Q[8, 2]) #1+ (Q[1, 1] -Q[8, 2]) #1? + =1 &, 3}}
Char Polyn=
z®+220Q[1, 1] -2*0Q[8, 2] -zQ[1, 1] Q[8, 2] -zQ[5, 3] Q[8, 2] +Q[1, 1] Q[5, 3] Q[8, 2]

1 connected components

JaCObian:{{’Q[ll 1]! OI Q[SI 3}}1 {2 Q[l, l]l Q[8, 2]1 ’Q[5I 3]}! {OI ’Q[SI 2]! O}}

018, 2] <0&&(

1 1
Q[5, 3] <0&&Q[1, 1] > 5 (-2Q[5, 3] +Q[8, 2]) + ;\/4Q[5, 312+9([8, 2)? ) Il

1 1
[Q[Sr 3] > 0&&; (-29[5, 3] +Q[8, 2]) +;\/4Q[51 3}2+Q[8r 2]2 <Q[1, 1] < O])

1 -Q[1, 11%+Q[1, 1]Q[8,2}]
—Q[8, 2] <Q[1, 1] <0&&Q[5, 3] > | |
2 20([1, 1] -90[8, 2]

|

Q[8, 2] <O&&[

[ -Q[1, 112 +Q[1, 1] Q[8, 2]
Q[1l, 1] > 0 && <Q[5,3] <0
20[1, 1] -Q[8, 2]

[Q[S, 3] < 0&&

Q[1, 112+209[1, 1] Q[5, 3]
[*Q[E’I 3] <0Q[1, 1] =-20Q[5, 3] &&0Q[8, 2] < ] [

Q[l, 1] +Q[5, 3]

(Q[1, 1] > -20Q[5, 3] &&Q[8, 2] < 0)]) 'l

[ Q[1,1]2+2Q[1,1]Q[5,3J]
0[5, 3] >0&&-Q[5, 3] <Q[1, 1] <0&&Q[8, 2] <

o[1l, 1] +Q[5, 3]

065
Triplet: Q03x 05z Q8y

] 1m1-09[8, 2] #12+u1% &, 1],
m12 +11° &, 2],
w12 +11% &, 3]}

Root|[-Q[3, 1] Q[5, 3] Q[8, 2] -Q[5, 3] Q[8, 2] Hl-Q
Root [-Q[3, 1] Q[5, 3] Q[8, 2] -Q[5, 3] Q[8, 2] #1-Q
Char Polyn=2z3-22Q[8, 2] -zQ[5, 3] Q[8, 2] -Q[3, 1] Q[5, 3] Q[8, 2]

Eigenvalues: {Root{—Q[3, 1] 0[5, 3] Q[8, 2] -Q[5, 3] Q[8,
[
[

~
NN
N

1 connected components
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Jacobian={{0, 0, Q[5, 3]}, {-Q[3, 1], Q[8, 2], -Q[5, 3]}, {0, -Q[8, 2], 0}}

Q[8, 2] <0&&Q[5,3] >0&&0<Q[3,1] <-0Q[8, 2]
Q[8, 2] <0&&0<0Q[3,1] <-0[8, 2] &&Q[5, 3] >0
0[5, 3] >0&&0Q[3, 1] >0&&0Q[8, 2] <-Q[3, 1]

066
Triplet: Q4x Q5z Q8y

(8, 2] u1-Q[8, 2] n12+nu1’&, 1],
8, 2] 812+ m1% &, 2],
8, 2] m12+u1% &, 3]}

Eigenvalues: {Root[Q[4, 1] Q[5, 3] Q[8, 2] -Q[5, 3] Q
Root [Q[4, 1] 0[5, 3] Q[8, 2] -Q[5, 3] Q[8, 2] #1 - Q
Root[Q[‘l, 1] 9[5, 3] 0[8, 2] -Q[5, 3] Q[8, 2] #1 -Q

Char Polyn=2z3-22Q[8, 2] -zQ[5, 3] Q[8, 2] +Q[4, 1] Q[5, 3] Q[8, 2]

1 connected components

Jacobian={{0, 0, Q[5, 3]}, {Q[4, 1], Q[8, 2], -Q[5, 3]}, {0, -Q[8, 2], 0}}

0[8, 2] <0&&Q[5, 3] >0&&0Q[8, 2] <Q[4,1]1 <0
Q[8, 2] <0&&Q[8, 2] <Q[4, 1] <0&&Q[5, 3] >0
0[5,3] >0&&0[4, 1] <0&&0Q[8, 2] <Q[4, 1]

067
Triplet: Qlx Q6z Q8y

Eigenvalues:
{Root[-20[1, 1] Q[6, 3] Q[8, 2] -Q[1, 1] Q[8, 2] ©#1+ (Q[1, 1] -Q[8, 2]) #l1?+ul’s&, 1],
Root|[-20Q[1, 1] Q[6, 3] Q[8, 2] -Q[1, 1] Q[8, 2] #1+ (Q[1, 1] -Q[8, 2]) #1? +u1® &, 2],
Root[-20Q[1, 1] Q[6, 3] Q[8, 2] -Q[1, 1] Q[8, 2] #l+ (Q[1, 1] -Q[8, 2]) #1? +n1® &, 3]}

Char Polyn=z3+22Q[1, 1] -22Q[8, 2] -z0Q[1, 1] Q[8, 2] -20Q[1, 1]Q[6, 3] Q[8, 2]
1 connected components

Jacobian={{-0Q[1, 1], 0, -Q[6, 3]}, {20Q[1, 1], Q[8, 2], O}, {0, -Q[8, 2], 0}}

| 35
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1
0[8, 2] <0&&( 0<0Q[6, 3] S_EQ[s’ 2] &&Q[1, 1] > 0] ||

1
[Q[6I 3] > *EQ[SI 2] &&0Q[1, 1] >20Q[6, 3] +Q[8, 2]]]

1
Q[8, 2] <0&&Q[1, 1] > 0580 <Q(6, 3] < — (0[1, 1] -0[8, 2])

0[6, 3] > 0 &&
((0<Q[1, 1] <20Q[6, 3] &&0Q[8, 2] <Q[1, 1] -2Q[6, 3]) || (Q[1, 1] >2Q[6, 3] &&Q[8, 2] <0))

068
Triplet: Q05x Q6z Q8y

Eigenvalues:
{Root[Q[5, 1] Q[6, 3] Q[8, 2] +Q[5, 1] Q[8, 2] 51+ (-Q[5, 1] -Q[8, 2]) #1%+=n1’&, 1],
Root[Q[S, 1] Q[6, 31 Q[8, 2] +Q[5, 1] Q[8, 2] &l + (-Q[5, 1] -Q[8, 2]) =12 + =13 &, 2},
Root[Q[5, 1] Q[6, 3] Q[8, 2] +Q[5, 1] Q[8, 2] w1+ (-Q[5, 1] -Q[8, 2]) #1?+=n1 &, 3]}

Char Polyn=z3®-22Q[5, 1] -22Q[8, 2] +2Q[5, 1] Q[8, 2] +Q[5, 1] Q[6, 3] Q[8, 2]
1 connected components

Jacobian={{0Q[5, 1], 0, -Q[6, 3]}, {-0Q[5, 1], 0[8, 2], 0}, {0, -Q[8, 2], 0}}
Q[8, 2] < 0&&
((0<Q[6, 3] <-0[8, 2] &&Q[5, 1] <0) || (Q[6, 3] >-0[8, 2] &&Q[5, 1] <-0Q[6, 3] -Q[8, 2]))

0[8, 2] <0&&Q[5, 1] <0&&0 <Q[6, 3] <-Q[5, 1] -Q[8, 2]

Q[6, 3] > 0&&
((Q[5, 1] <-0Q[6, 3] &&Q[8, 2] <0) [| (-Q[6, 3] <Q[5, 1] <0&&Q[8, 2] <-Q[5, 1] -Q[6, 3]))

069
Triplet: Qlz Q5x Q9y

Eigenvalues: {Root[-Q[1, 3] Q[5, 1] Q[9, 2] +20Q[1, 3] Q[9, 2] #1-Q[5, 1] #1?+ul’ &, 1],
Root[-Q[1, 3] Q[5, 1] Q[9, 2] +2Q[1, 3] Q[9, 2] #1-Q[5, 1] w1?+u1®&, 2],
Root{—Q[l, 31 0[5, 11 Q[9, 2] +20Q[1, 31 Q[9, 2] #1 -Q[5, 1] #1? +u1% &, 3}}

Char Polyn=z3-22Q[5, 1] +2z0Q[1, 3]10[9, 2] -Q[1, 3] Q[5, 1] Q[9, 2]

1 connected components

Jacobian={{Q[5, 1], 0, -Q[1, 3]}, {-Q[5, 1], 0, 2Q[1, 3]}, {0, -Q[9, 2], O}}

(Q[9, 2] <0&&0Q[5, 1] < 0&&Q[1, 3] <0) || (Q[9, 2] >0&&Q[5, 1] < 0&&Q[1, 3] > 0)
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(Q[9, 2] <0&&Q[1, 3] <0&&Q[5, 1] <0) || (Q[9, 2] > 0&&Q[1l, 3] > 0&&Q[5, 1] < 0)

0[5, 1] <0&& ((Q[1, 3] <0&&Q[9, 2] <0) || (Q[1, 3] > 0&&Q[9, 2] > 0))

=70
Triplet: Qlz 05x Q1l0y
10, 2] -2Q[1, 3] Q[10, 2] #1-Q[5, 1] #1? +#1° &, 1},

[
1, 3]0 [10,2}1114;)[5,1}u12+n13&,2},
1, 3]0 [10,2}111—Q[5,1}1112+tt13&,3”

Eigenvalues: {Root[Q[l, 3] Q[5,1]Q
Root[Q[1, 3] Q[5, 1] Q[10, 2] —ZQ[
Root [0[1, 3] Q[5, 1] Q[10, 2] -2 0]

Char Polyn=2z3-22Q[5, 1] -2z0Q[1, 3] Q[10, 2] +0Q[1, 3] Q[5, 1] Q[10, 2]

1 connected components

Jacobian={{Q[5, 1], 0, -Q[1, 3]}, {-Q[5, 1], 0, 2Q[1, 3]}, {0, Q[10, 2], O}}

(Q[10, 2] < 0&&Q[5, 1] <0&&Q[1, 3] >0) || (Q[10, 2] > 0&&Q[5, 1] < 0&&Q[1, 3] < 0)
(Q[10, 2] < 0&&Q[1, 3] >0&&Q[5, 1] <0) || (Q[10, 2] > 0&&Q[1, 3] < 0&&Q[5, 1] < 0)

Q[5, 1] <0&& ((Q[1, 3] <0&&Q[10, 2] >0) || (Q[1, 3] > 0&&Q[10, 2] <0))

071
Triplet: Qly Q7x Q8z

Eigenvalues: {Root[Q[1, 2] Q[7, 1] Q[8, 3]+
(-0[1, 21 Q[7, 1] -20Q[1, 2] Q[8, 3]) #l+ (-2Q[1, 2] +Q[8, 3]) n12+u1’s, 1],
Root [Q[1, 2] Q[7, 1] Q[8, 3] + (-Q[1, 2] Q[7, 1] -2Q[1, 2] Q[8, 3]) H#l +
(-20[1, 2] +Q[8, 3]) #1?2 +=1% &, 2|, Root [Q[1, 2] Q[7, 1] Q[8, 3] +
(-Q[1, 2] Q(7, 1] -20Q[1, 2] Q[8, 3]) #l+ (-2Q[1, 2] +Q[8, 3]) #1?+n1®s&, 3]}
Char Polyn=
z3-222Q[1, 2] -zQ[1, 2] Q[7, 1] +22Q[8, 3] -2zQ[1, 2] Q[8, 3] +Q[1, 2] Q[7, 1] Q[8, 3]

1 connected components

Jacobian:{{O, ’Q[ll 2}! 0}! {’Q[7I 1]1 ZQ[]'I 2}! Q[SI 3]}! {2 Q[7I l]l 0! ’Q[SI 3]}}

[ Q[7,1]Q[8,3J+Q[8,3]2J
Q[8,3] <0&&Q[7, 1] >-20Q[8, 3] &&Q[1l, 2] < [

o7, 1] +2Q([8, 3]

Q[7, 11 0[8, 3] +Q[8, 3J2] .
]

[Q[S, 3] > 0s&& [[—ZQ[B, 31 <Q[7, 1] =-Q[8, 3] &&Q[1, 2] <
Q[7, 1] +20[8, 3

(-Q0[8, 3] <Q[7, 1] <0&&Q[1, 2] < 0)]]
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[ 2Q[1,2]Q[8,3J+Q[8,3]2]
Q[8, 3] <0&&Q[1, 2] <Q[8, 3] &&Q[7, 1] > [
Q[1, 2] -Q[8, 3]

[ -2Q[1, 2] Q[8, 3] +Q[8, 3]2
0[8, 3] >0&&Q[1, 2] < 0&& <Q[7,1] <0
o[1, 2] -9[8, 3]

[Q[7, 1] <0&&Q[1, 2] <0&&Q[8, 3] >

N |-

1
(2071, 2] -Q[7, 11) +;\/4Q[1, 21240[7, 112 ] |

1 1
[Q[7, 1] >0s&&0Q[1, 2] < 0&&; (2Q[1, 2] -Q[7, 1]) +;\/4Q[1, 212+0[7, 1] <Q[8,3] <0

"72
Triplet: Q5y Q7x 08z

Eigenvalues:
{Root[-0Q[5, 21 Q[7, 1] Q[8, 3] + (Q[5, 2] Q[7, 1] +Q[5, 2] Q[8, 3]) ©#l+ (Q[5, 2] +Q[8, 3]) #l?+
#1° &, 1], Root[-0Q[5, 2] Q[7, 11 Q[8, 3] + (Q[5, 21 Q[7, 1] +Q[5, 2] Q[8, 3]) Bl +
(Q[5, 2] +Q[8, 3]) #1?+=1% &, 2|, Root[-Q[5, 2] Q[7, 1] Q[8, 3] +
(Q[5, 21 Q[7, 1] +Q[5, 2] Q[8, 3]) #l+ (Q[5, 2] +Q[8, 3]) #1? +u1® &, 3]}
Char Polyn=
z3+22Q[5, 2] +zQ[5, 2] Q[7, 1] +2%2Q[8, 3] +zQ[5, 2] Q[8, 3] -Q[5, 2] Q[7, 1] Q[8, 3]

1 connected components

Jacobian:{{O, Q|:5I 2}! O}I {’Q[7I 1}! ’Q[Sl 2}! Q|:8I 3}}1 {2Q[7, 1}1 OI ’Q[SI 3]}}

[ -20[7, 1] Q[8, 3] -Q[8, 3]?
0[8, 3] <0&&0Q[7, 1] > -Q[8, 3] &&Q[5, 2] > I

Q[7, 1] +Q[8, 3]

[ ([ 1 -20[7, 1] 0[8, 3] -0Q[8, 3]?
Q[8, 3] >0s&& -Q[8, 3] <Q[7, 1] =-—0Q[8, 3] &&Q[5, 2] > [
2 o[7, 1] +Q[8, 3]

1
(—EQ[S, 3] <Q[7,1] <0&&Q[5, 2] > 0)

[ —Q[5,2]Q[8,3J—Q[8,3J2]
Q[8, 3] <0&&Q[5, 2] >-20Q[8, 3] &&Q[7, 1] > | |

Q[5, 2] +2Q[8, 3]
-Q[5, 2] Q[8, 3] -Q[8, 3]
Q[5I 2] +2Q[81 3}

[Q[8,3] >0&&Q[5, 2] > 0 && <Q[7,11<o]

[Q[7, 1] < 0&&Q[5, 2] > 0&&Q[8, 3] >

N |-

1
(-Q[5, 2] -20Q[7, 1]) + 5%9[5, 2]12+40[7, 112 ] [ |

1 1
{Qw, 1] > 0&&Q[5, 2] > 0&&; (-Q[5, 2] -20Q[7, 1]) +5JQ[5, 212+40Q[7, 11% <Q[8, 3] < 0)



