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Figure 3.1: The agent—environment interaction in a Markov decision process.
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m Gradient tries to:

= Increase probability of paths with
positive R

= Decrease probability of paths with
negative R
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Algorithm 1 TD3

Initialize critic networks (g, , QQg,, and actor network 7
with random parameters 61, 62, ¢
Initialize target networks 6] < 01, 05 < 65, ¢' + ¢
Initialize replay buffer B
fort =1to7 do
Select action with exploration noise a ~ 4 (s) + e,
e ~ N(0,0) and observe reward r and new state s’
Store transition tuple (s, a,r, s’) in B

Sample mini-batch of N transitions (s, a,r, s") from B
a+ my(s')+e e~clipN(0,5),—c,c)
y < r +ymin;=1 2 Qe (', a)
Update critics #; <— argmin, N~' >~ (y—Qq,(s,a))?
if £ mod d then
Update ¢ by the deterministic policy gradient:
Vod(¢) = N3 VaQo, (8, a)a=ry(s)VoTs(s)
Update target networks:
0, «— 70, + (1 —1)0;
¢ —T1h+(1—1)¢
end if
end for
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Figure 1: A schematic two-dimensional slice (w; + wy + w3 = 1, w > 0) of the Grobner fan
for I = (x +y + 2, 22 + x + y?), illustrating how regions of constant in, (/) arise. The
diagram is not to scale and is intended to convey the geometric structure of cones rather
than exact fan boundaries; see [23].
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Our reward function utilizes the Grobner trace statistics of the F4 algorithm recorded by
Groebner. j1, specifically: the number of iterations (¢), the number of columns in the elim-
ination matrix (na (7)) for 1 <4 < ¢, the number of pairs (np(i)), and the degree of pairs
(dp(7)). The reward function is defined as:

— > na(i)np(i) In(dp(i))
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The Groebner. j1 package accepts only integer entries in weight vectors for the monomial
ordering. However, the theoretical search space is the simplex:

A, =A{r = (x1,29,...,2,) 1 x; > O,Zibi: 1}

Therefore, we define the action space as the simplex and define a monomial ordering by
scaling the action vector by 10? and rounding to the nearest integer.

PYO‘('nrOn - S:]DC(C(,

5‘(‘(_‘0} n 5:,(}(— Av\ A lad L\ ay Nhorr

44' r~o St S.



e We &c,y(-w-ﬂ oA /FOUF ?fob(am) /('/J/V‘
Co,w?vﬁ‘v Uiso anﬂ %. 5 6'01?9

GrevLex baseline GrLex baseline

Polynomial System Win/Tie/Loss Improvement Degradation Win/Tie/Loss Improvement Degradation

Relative Pose 98.4/0.0/1.6 19.43 ~1.27 32.2/16.1/51.6 7.95 —7.04
Triangulation 27.0/66.1 /7.0 0.86 —0.72 100/0/0 37.62 =
n-Site Phos. (n=14) 100/0/0 70.77 - 100/0/0 70.77 =
Wnt Shuttle 91.6 /0.0 /8.4 54.64 —26.40 86.9/0.0/13.1 55.25 —20.83
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