Problem Setting

Exponential sums on A: RA = spanp ({e<x'“> RS A})

Support decomposition: A = AT U A~, where
AT ={a € A:£cy >0}
Goal: Find inf,cn f(x), where f(x) = Yy 4 caet®®) € RA by
Investigating

sup{y € R : f(x) —y >0 forallx € R"}.

@ NP-hard problem in general
Q  Use Certificates of Nonnegativity!

The SONC Cone

S 4 = cone {f c R : f nonnegative circuit function}
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The Dual SONC Cone
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The Duality of SONC

Janin Heuer and Timo de Wolft

Basics

Circuit functions: e supported on minimally affine dependent set A
o satisfy & € Vert (conv(A)) = ¢, > 0.

Theorem [lliman, de Wolff ’16]
A circuit function f = Y, c 4+ caet®®) + Cﬁe<x'ﬁ> is nonnegative iff

where the Ay € (0,1) are barycentric coordinates of B w.r.t. A™ and
Oy is the circuit number of f.

New: The DSONC Cone

Let f(x) = Y pcn+ caetP) C’Be<x'ﬁ>. If f is a circuit function then

we define the

Dual Circuit Number: Tl,ca+ c,/x\

“ZZIC?f.

DA+,’3 = {f < ]RA . C € 3A+,ﬁ}

Thm. {f e R : f circuit function with gl < @f}
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If#A™ > 1: SA+,A— C 3A+,B = DA+,B C DA+,A— C SA+,A—
holds forall B € A™.

DSONC: Equilibria & Algebraic Viewpoint
Consider f =} , cielXmi) 4 C'Be<x'ﬁ> circuit function, and

Equilibrium eq (f): unique point satisfying
creteadlN)m—p) — ... = ¢ elealf)wn—p)
Exponential toric ¢ 4: R" — R%+1
morphism: pp(x) = (e<x'“1>,...,e<x'“d>)
Group action: G :R"” x R4 — R4
(w, f) — flx—w)
Thm.: £ in boundary of DSONC cone iff [cg| = c;eleq(f)wi—p)
holds for all i € [n].
Thm.: Dy g = {G(w, (pa(x),t-(1,-1))) e R*:w e R",
t € Rxof

Interpretation: DSONC s are “circuit functions with equilibrium
(0,0,...,0) plus group action”.

Compare: SONC:s are “circuit functions with singular point
(0,0,...,0) plus group action”.
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