Case 29

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

1 —cos(¢p2) —cos(¢1) cos(¢a + ¢3)  cos(¢p1 + Pa) b1
—cos(¢2) 1 cos(¢1 + ¢2) —cos(¢3) —cos(¢s) —cos(¢g)
—cos(¢1)  cos(¢1 + ¢2) 1 ba —cos(¢s)  —cos(¢1 + d2 — ¢6)
cos(¢a + ¢3) —cos(¢3) bs 1 cos(¢ps + ¢5) b3
cos(¢1 + ¢s)  —cos(¢s) —cos(¢p4) cos(p3 + ¢s) 1 cos(ps + ¢6)
by —cos(ps)  —cos(¢p1 + B2 — ¢6) b3 cos(ps + ¢6) 1
The zeros are given by the columns:
sin(¢1 + ¢2) sin(¢s) sin(¢p4) 0 0 0
sin(¢1) sin(pz + ¢3) 0 sin(¢s + ¢s5) | | sin(p1 + d2 — ¢6) sin(¢s + ¢
. ) 0 ) )
(ula u27 u37 U4, U5, uﬁa u7) = Szn(()¢2) Sln(()¢2) SZH(¢B+ ¢4) 87/11(455) Szn(()¢6) 0
0 0 sin(¢r) sin(¢s) 0 sin(epe)
0 0 0 0 sin(¢p1 + ¢2) sin(¢s)
0
0
1. Auy = 0
- A= basin(ga) + sin(pe)cos(pr + ¢a + ¢3)
sin(¢1)cos(p1 + d2 + ¢a) — sin(¢r)cos(ps)
bisin(¢r + ¢2) — sin(¢1 + ¢p2)cos(d2 — ¢s)
by > —cos(p1 + ¢2 + ¢3)
=> { cos(p1 + ¢2 + ¢4) > cos(¢s)
by > cos(d2 — ¢g)
0
0
9. Auy — basin(¢s) + sin(gbgo)cos(d)l + o + ¢3)
sin(¢3)cos(d1 + ¢a) — sin(dz)cos(da2 — ¢5)
bysin(¢z) + bisin(ps) — sin(pe + ¢3)cos(Ps)
by > —cos(¢1 + ¢2 + $3)
=> q cos(p1 + ¢a) > cos(d2 — ¢5)
bysin(¢pa) + bysin(ds) — sin(p2 + ¢3)cos(dg) > 0
0
sin(¢1)cos(pr + d2 + ¢4) — sin(¢1)cos(ps)
0
3 Aus =1 ysin(o1 + 6u) + sin(du)cos(dz + bs) + sin(é1)cos(ds + ¢s)
0

bisin(¢s) + sin(¢1)cos(¢s + ¢6) — sin(p1 + da)cos(d1 + ¢p2 — d6)
cos(p1 + d2 + ¢a) > cos(¢s)
=> ¢ basin(py + ¢4) + sin(Pa)cos(da + ¢3) + sin(P1)cos(ps + ¢5) > 0
bisin(gy) + sin(o1)cos(ps + ¢g) — sin(d1 + ¢a)cos(Ppr + 2 — dg) > 0

sin(¢p3)cos(¢1 + ¢a) — sin(¢s)cos(p2 — ¢5)

0
A Aus — —sin(¢3)cos(Pa) + basin(¢s) + sin(ds + ¢s)cos(p1 + ¢2)
. 4 = 0
0
bzsin(¢s) — sin(¢s)cos(ps — ¢¢)

—sin(¢3)cos(pa) + basin(gs) + sin(¢s + ¢s)cos(¢1 + ¢2) = 0

{cos(qﬁl + ¢4) > cos(p2 — ¢5)
=>
bs > cos(d3 — ¢s)



byisin(pr + ¢2) — sin(¢1 + ¢2)cos(pa — ¢g)

0
5 AU,5 = 0 =>
’ basin(p1 + ¢2) + basin(pe) — sin(pz)cos(p1 + p2 — ¢6)
—sin(pe)cos(ds) + sin(¢e)cos(P1 + d2 + ¢5)
0
b1 > cos(¢2 — Ps)
bzsin(p1 + ¢2) + basin(pe) — sin(p1 + ¢p2 — ¢e)cos(¢z) > 0
cos(¢p1 + ¢2 + ¢5) > cos(¢s)
bisin(¢s) + sin(dg)cos(d1 + ¢4) — sin(ds + dg)cos(p2)
0
6. Aue — —sin(de)cos(ds) + sin(¢e)cos(P1 + b2 + ¢5) -
CaTe basin(¢s) — sin(¢s)cos(ds — de) B
0
0

bisin(ps) + sin(ge)cos(p1 + da) — sin(ps + ¢g)cos(p2) > 0
cos(p1 + ¢ + ¢5) > cos(da)
bs > cos(p3 — ¢¢)

Consider inequalities on ¢; :
From the minimal zeros : ¢1 + ¢2 > ¢¢

inequality 4.1: ¢1 + ¢4 < |p2 — @5
inequality 1.2: if ¢1 + ¢p2 + g > ™ => 27 < ¢ + ¢2 + ¢4 + @5 - doesn’t hold because of previous one if

P14+ P2+ Qs ST => @1+ P2+ Py < 5
inequality 6.2: if ¢1 + 2 + @5 > ™ => 27 < Py + P2 + ¢4 + ¢5 - doesn’t hold because of inequality 4.1 if

Pr+ g2+ ¢s <T=>¢1+ P2+ 5 < P4
As result, we get from 1.2 ¢5 > ¢4 and from 6.2 ¢4 > ¢s.

Result

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