Case 24

The minimal zero supports are given by (1, 2, 3), (1, 2, 4), (1, 2, 5), (1, 3, 6), (3, 4, 6), (3, 5, 6)

1 —cos(¢2) —cos(¢1)  cos(p2+ ¢3) cos(dz + da) cos(p1 + ¢5)

—cos(¢2) 1 cos(¢p1 + ¢2) —cos(¢p3) —cos(¢4) by

—cos(¢1)  cos(¢1 + ¢2) 1 cos(¢ps + ¢g) cos(¢s + d7)  —cos(es)
cos(¢p2 + ¢3)  —cos(ps)  cos(ds + de) 1 ba —cos(¢e)
cos(d2 + P4) —cos(¢y4) cos(¢s + ¢7) ba 1 —cos(¢r7)
cos(¢1 + ¢5) by —cos(¢s) —cos(¢pe) —cos(¢p7) 1

The zeros are given by the columns:
sin(¢1 + ¢2) sin(¢s) sin(¢pa) sin(¢s) 0 0
sz-n(gbl) sin(¢2 + ¢3) sin(p2 + P4) . 0 0 . 0
(w1, u2, ug, Us, us, ug, u7) = szn(()¢2) sm(() #2) 8 Sm(¢5+ ) Zizgigg Sln(g¢7)
0 0 sin(¢2) 0 sin(os)
0 0 0 sin(¢1) sin((b + ¢6) sin(¢s + ¢7)
0
X cos(p1 + éo + d3) > —cos(¢s + o)
L Auy = sin(p2)cos(p1 + P2 + ¢3) + sin(pa)cos(Ps + ¢e) cos (bl @2+ $1) = —cos(¢s + ¢7)
sin(pa)cos(d1 + do + d4) + sin(pa)cos(ods + ¢d7) > —cos(¢1 + ¢z + ¢s)
byisin(¢r) + sin(p1)cos(p1 + ¢ + ¢s5)
0
0
9. Auy = sin(pa)cos(¢r + g2 + ¢?())) + sin(p2)cos(ds + ¢¢)
basin(¢2) — sin(¢2)cos(ds — da)
bisin(pa + ¢3) + sin(psz)cos(d1 + ¢5) — sin(p2)cos(dg)

by > cos(¢3 — ¢a)
b1sin(de + ¢3) + sin(dsz)cos(d1 + ¢5) — sin(d2)cos(dg) > 0

0
0
sin(p2)cos(dr + ¢z + ¢a) + sin(p2)cos(ds + ¢7)

basin(pa) — sin(d2)cos(ps — P4)
0

bisin(ga + ¢4) + sin(da)cos(p1 + ¢5) — sin(da)cos(¢p7)
{003(% + ¢2 + 1) > —cos(¢s + é7)
=>

{cos(¢1 + @2 + ¢3) > —cos(ds5 + ¢)
=>

3. AUS =

by > cos(¢3 — ¢a)
bisin(ga + ¢a) + sin(ds)cos(d1 + ¢5) — sin(p2)cos(d7) > 0

0
bisin(¢1) + sin(¢1)cos(d1 + d2 + ¢5) {b1 > —cos(¢y + o + bs)
=>

4. Auy = 0 cos(¢1 + ¢5 + ¢g) > —cos(p2 + ¢3)

sin(@s)cos(dz + @3) + sin(ds)cos(pr + ds + d) |
d)i)cos(d)z + gzbi) + sin(gb:)cas(gbi + qﬁi + qﬁi) cos(¢p1 + @5 + ¢7) = —cos(P2 + ¢4)
0

sin(¢s)cos(p2 + ¢3) + sin(¢s)cos(d1 + ¢5 + d6)
—sin(¢s)cos(d3) + sin(de)cos(d1 + ¢2) + bisin(¢s + de)
5. AU5 = 8 =>
bosin(¢s) — sin(¢s)cos(pg — é7)
0




cos(¢1 + @5 + ¢) > —cos(d2 + ¢3)
—sin(¢s)cos(¢3) + sin(¢g)cos(dp1 + ¢p2) + bisin(ds + ¢g) > 0
by > cos(de — ¢7)

sin(¢s)cos(p2 + ¢a) + sin(¢s)cos(dp1 + ¢5 + ¢7)
—sin(¢s)cos(Pq) + sin(d7)cos(Ppr + ¢2) + bisin(ds + ¢7)
0

6. Aug = basin(os) — sin(¢s)cos(ps — d7)
0
0

cos(¢p1 + @5 + ¢7) > —cos(p2 + P4)
—sin(¢s)cos(ds) + sin(¢7)cos(d1 + ¢2) + bysin(ds + ¢7) > 0
by > cos(ds — ¢7)

G1+ P2+ P33+ Ps + g < T

System of inequalities on ¢;:
P1+ P2+ Pat+Ps+or <7

Copositivity:

1. T=(1,3,4) : m > —¢1 + ¢2 + &3 + ¢5 + ¢e performs strictly
2. I1=1(2,3,4): 7> ¢1 + ¢p2 — ¢35 + ¢5 + ¢ performs strictly
3. I=(1,3,5): 7> —¢1 + ¢2 + ¢4 + &5 + ¢7 performs strictly
4. 1 =1(2,3,5) : 1 > ¢1 + P2 — ¢4 + ¢5 + ¢7 performs strictly
5. 1=(1,4,6) : m > ¢1 + P2 + ¢35 + ¢5 — ¢ performs strictly
6. I =(1,5,6): 7> 1+ P2 + ¢4 + ¢5 — ¢7 performs strictly

Consider sets, that relates to by :

1. T=(2,4,6) : by = cos(¢) => by > cos(d3 + ¢6)
2. I =1(2,5,6) : by = cos(¢) => by > cos(ps + ¢7)

If by = —cos(¢1 + 2 + ¢5) > cos(p3 + ¢g) from inequality 1.3 and 4.1 ¢1 + ¢2 + ¢3 + ¢5 + ¢ > 7 - hold

only if equation.

If by :sm(@)C"S(q:jzbzzz(;b:))cos(%+¢5) > cos(¢3 + ¢g) from inequality 2.3

— cos(¢o + ¢z + ¢g) > cos(p1 + ¢5) => P1 + P2 + P3 + P5 + ¢g > 7 - hold only if equation.

If by :Si"(‘”)Cos(ﬁ;;z;zi(gf))ws(%+¢5) > cos(pyg + ¢7) from inequality 3.3

— cos(pa + ds + P7) > cos(d1 + ¢5) => ¢1 + P2 + da + ¢5 + &7 > 7 - hold only if equation.

If by :Sm(¢5)Cos(izzbz;fi(jj))ws(m+¢2) > cos(ds3 + ¢g) from inequality 5.2

— cos(¢s + ¢d5 + ¢g) > cos(P1 + P2) => P1 + P2 + ¢35 + ¢5 + ¢g > 7 - hold only if equation.

If by :Sm(%)Cos(i%z;;i(f:))cos(%+¢2) > cos(¢q + ¢7) from inequality 6.2

— cos(¢g + G5 + ¢7) > cos(p1 + ¢o) => ¢1 + P2 + P4 + ¢5 + ¢7 > 7 - hold only if equation.
As result, we get, that there is no coposititvity.

Result

There aren’t any copositive matrices with such minimal zeros set.
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