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A planar conic section is the set of zeroes (variety) in the plane e e e N e e EEEEEEEEEEEEEEEE : ; . . 5 The action is transitive on a set of polynomials S if for all
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to a polynomial of the form B aSESESL. - f,g €S, there exists a matrix A € GL,(F,;) so A- f =g.
Cix? + Goxy + Gy? + Cix + Gy + Cs. For example, the unit B S A S EMAS DASS B S S S S S Sa s SR SRS & i & Equivalently, S is a subset of a single orbit.
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We can represent each conic section with a point in 5 dimensional B B B i o =T oy SN HNNN BN et SN | T | Because of the degree preserving property of the action, it is

R : | _ | _ S B A AR o CEs S E S RN S Eu NSRS EREEE RRERN FEuE Counting the number of invariants under a certain total never transitive on P nor P* , | ~
projective space RP”, the classical moduli space of conic sections. S P e I N IR s e RS I o=l I EEEER degree d then resolves to finding the number of points n,d.q nd,q/ "
Creating a Dynamical System T e in the image that lie “along and under the line y = d". | Full Orbits

We put a dynamical system on the space of polynomials of ESCTE T RN e e B EE SR EEEES EERES EERES EEEEN R _
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The orbit of a polynomial f is Orb(f) ={A-f: Ae GL,(F,)}.

arbitrary degree and variable count over finite fields.
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Let n,d € N and [F,, be a finite field of order q. We let GL,(F,) Figure: Bounding C-lines (red) for total degree (orange) and fastest : }_(507 3» 0 13» 1227 , 410, rer
act on P g4 =1f € Fy[x1,...,x,] | totaldeg(f) < d} by + slowest growing degrees (green) (g =5, n = 4) e ’ There is a full orbit in P, 44 if d > n. In the case where q = 2, it
° J(80,3,3) = 62,762,119, 218 is sufficient for d > n.
A-f(X)=f(A'X), o F(400,3,5) = 381, 469, 726, 562, 500 ) _
' Unanswered Questions
where f € P, 4, and A € GL,(F,). | Dickson’s Theorem [1] @ Compute the stabilizer group Stab(f) = {A € GL,(F,) :
Simple Example Definition Fixed Point Function A-f = f}, and have it act on the variety
o _ o | — V(f) ={u € R": f(d) = 0}. What is the relationship
Exampe Denote |mym; - - - m,| to mean det[x "|;. Then, define 1 bet ! 4 ] -,
Let n = d = g = 2. This is the effect of a generator of GLy(%Z,) J,=101---(r—1)(r+1) ---n|/|01---n—1] x x* etween these two dynamica syste.ms. | | -
on x2 + xy. First compute multiplication on the formal symbols, — vyt ot Xty : @ We only looked at the extreme orbits (fixed orbits, transitive
Sl | GL(F.) ; 02]/]01] = — = 2y X + xy + y°. orbits, and full orbits). What is the entire spectra of orbits?
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01/ \y) ~\ y ) polynomial algebra generated by {I, : 0 < r < n}. yy *Gabe's Conjecture: No.
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' Yy This function has a closed form when n = 2.
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