Case 17

The minimal zero supports are given by (1, 2), (1, 3, 4), (2, 3, 5), (3, 4, 5), (2, 4, 6), (3, 4, 6).
1 -1 —cos(d2)  cos(o1 + ¢2) b1 b
-1 1 cos(p3 + ¢4) cos(ops + dg)  —cos(Pq) —cos(¢e)
—cos(¢2)  cos(dz + ¢4) 1 —cos(¢1) —cos(¢3)  cos(d1 + ¢s5)
cos(¢1+ ¢2) cos(¢s +de)  —cos(¢1) 1 cos(¢1+ ¢3)  —cos(¢s)
by —cos(¢y4) —cos(¢3) cos(d1 + ¢3) 1 b3
bo —cos(¢g) cos(¢1 + ¢s) —cos(¢s) b3 1
The zeros are given by the columns:
1 sin(¢p1) 0 8 0 0
1 0 sin(¢ps) ) sin(¢s) 0
o] [sintor+ o || sinton | | E 00 0 sin(gs)
(Ul,u27u37U4,U5,UG) 1o SZ’I’L((ZSQ) 0 Z’ZLZ((bS) SZ’I’L((]SG) S'Ln(¢1 +¢5)
0 0 sin(ps + b4) 0 ! 0 0
0 0 0 sin(¢s + o) sin(¢1)
0
0 cos(p3 + ¢4) > cos(p2)
a | —coston) +eos(s+6a) | __ Jeos(on +2) + cos(os + 9w) 20
C T | cos(pr + p2) + cos(ds + ) | by > cos(¢y)
b1 — cos(da)
b; — cos(¢2) b2 2 cos(@s)
0
—sin(¢1) + sin(¢1 + ¢2)COS(¢O3 +é4) + sin(dz)cos(ds + o) —sin(¢1) + sin(d1 + ¢2)cos(¢s + d4) + sin(¢2,
2. Aus = 0 => ¢ by > cos(pz — P3)
bisin(¢py) — sin(o1)cos(pa — P3) by = —cos(¢1 + d2 + ¢s5)
basin(p1) + sin(é1)cos(p1 + g2 + ¢5)
—sin(¢3) — sin(da)cos(d2) + bisin(ds + ¢a)
8 —sin(¢3) — sin(pq)cos(pa) + brsin(ps + ¢4) > 0
3. Auz = ) ‘ . ) => ¢ cos(p1 + @3 + ¢4) > —cos(¢s + Ps)
rnlfoleotion + do t gu) 4 sinigaleonils o) bysin(ds -+ 1) + sin(64)cos(61 + 0s) — sin(gs)cos(
bssin(ps + ¢a) + sin(da)cos(d1 + ¢5) — sin(ps)cos(dg)
bisin(p1) — sin(¢1)cos(d2 — ¢3)
sin(¢3)cos(¢1 + @3 + ¢z(1)) + sin(¢s)cos(¢s + ¢) b1 > cos(¢ — p3)
4. AU,4 = 0 => COS(qf)l —+ d)g + ¢4) Z 7COS(¢)5 -+ ¢)6)
0 by > —cos(¢1 + ¢3 + ¢5)
basin(¢p1) + sin(¢1)cos(d1 + ¢3 + ¢s5)
—sin(¢s) + sin(de)cos(d1 + ¢2) + basin(ps + ¢s)
. 0 —sin(@s) + sin(¢s)cos(91 + d) + basin(és + ) -
5. dug= | SIn(s)e0stds b ou) sinfs)eoslon o5t ge) | {cos<¢3 T 64) 2 —cos(é1 + b5 + o)
—sin(¢s)cos(Ps) + sin(de)cos(p1 + ¢3) + bssin(ds + dg) —sin(¢s)cos(ds) + sin(gs)cos(p1 + ¢3) + basin(¢s
0
basin(¢pr) + sin(o1)cos(dpr + d2 + ¢5)
sin(¢s)cos(ds + ¢a) + 55“(%)005(% + ¢5 + d6) by > —cos(d1 + b2 + ¢s)
6. Aug = 0 => 4 cos(p3 + ¢4) > —cos(d1 + ¢5 + o)
bysin(¢py) + sin(o1)cos(Pp1 + ¢z + ¢5) bs > —cos(¢1 + ¢3 + ¢5)
0




Consider inequalities on phi; and get:
{¢3 + @1 < P2

P1+P2+P5+gs <
From inequalities on b;:

{bl = cos(¢4)

ba = cos(¢e)

bs = max(—cos(¢1 + 3 + ¢5)7Si"(¢5)Cos(ﬁizlz;:i(;;))ws(%+¢3) 7 —Sin(¢4)COS(S¢Z;T$35J1;S”(¢3)003(¢6))

Copositivity: It’s necessary to consider next sets for I:

(2,3,4),(1,3,5),(1,4,5), (2,4,6),(1,3,6),(2,3,6), (1,4,6),(1,5,6),(2,5,6), (3,5,6), (1,3,5,6), (4,5,6), (1,4,5,6)
Let’s consider set (2,5,6): by = cos(¢) => ps+ 6+ 7 — ¢ > 7 => ¢ < g4 + s,

If b3 = —cos(p1 + @3+ ¢5) > cos(ds + d6) => T < ¢1 + ¢3 + ¢5 + Pu + P

if by :sm(¢s)cos(i%?;ﬁ(fs))cos(%+¢>s)2 cos(ds + ¢g) => sin(¢s)cos(¢s) — sin(¢g)cos(pr + ¢3) — sin(ps +

06)cos(ps + Pg) => —cos(dg + ¢5 + ¢g) — cos(P1 + ¢d3) > 0=>7 < ¢1 + ¢3 + P5 + s + g

if by ==tin(oalconOutin) bam(a)eon(n) > cos(, + gg) => —sin(a)cos(dr + ds) + sin(ds)cos(dc) — sin(s +

P4)cos(ds + ¢6) = 0 => —cos(d3 + ¢4 + P6) = cos(d1 + ¢s5) => 1+ ¢5 + s+ Pa+ g > 7
All inequalities perform only if ¢ + ¢5 + ¢35 + ¢4 + ¢ = 7 and as result we have additional zero (2,5,6)




