e If XY € C and supp(X) = supp(Y), then X = £Y

(and if XY € D with supp(X) =
then X = 4Y).

supp(Y),

Matroids Oriented Matroids Complex Matroids
g % C 2F is the set of bases of a matroid if x:E?— {-1,0,+1} C R is a chirotope if ¢ : E" — Stu {0} C C is a phirotope if
~§ e B+ e x # 0 and alternating; e o # 0 and alternating;
: o If By, By € A, for all e; € By there is e; € By e For all xq,...,xq,Y2,...,yq € E, with e For all xg,...,zq,¥y2,...,yq € E, with
=z s.t. (Br\e1)Ueg € Z and (Ba\ea)Uey € A. P = {x(z1,..,ZTj,..,xa)x(xj,y2,.,ya) | 0 < j < d}, P = {x(z1,..,ZTj,.,xa)x(xj,y2,-,ya) | 0 < j < d},
M 0 € relint conv P. 0 € relint conv P.
o A chirotope for the dual oriented matroid is given by | A phirotope for the dual complex matroid is given by
% B* = {E \ BIB S %} X*(xﬂ(d-'rl)?"?xﬂ(n)) =0if X(‘ra'(())?'wxa(d)) = 07 w*(xa(d—kl)»"v‘rﬂ(n)) =0if w(xo(o)v"uxo(d)) = 07
5 is the set of bases of the dual matroid. X (To(dt1)ss Ta(n)) = sgn(a)x(acg(o),..,J:U(d))_l else, | 0" (To(dt1)s o To(n)) = 580(0)@(To(0)s xg(d))_l else,
for every total ordering x1,..,xz, of £ and all 0 € S,,. | for every total ordering z1,..,z, of E and all o € S,,.
% C 2F is the set of circuits of a matroid if the C C {—1,0,+1}F is the set of signed circuits of an | C C (S'U{0})¥ is the set of phased circuits of a com-
following hold. oriented matroid if the following hold. plex matroid if the following hold.
N7 e (0,..,0)¢C e (0,.,0)¢C
é) e C=—-C e Forall pe S, C=puC.
) e If X,Y € C and supp(X) C supp(Y), then X = +Y. | ¢ If X, Y € C and supp(X) C supp(Y), then X = uY
2 for some p € S*.
= o If XY € ¥ and e, f € F are such that o If X, Y €C and e, f € E are such that o If XY €C and e, f € E are such that
Z | cexnvamdfe(X\¥Y)U(Y\X) X(e) = Y (e) # 0 and X(f) # ~Y(f) £0, X(e) = ~Y(e) # 0 and X(f) # ~Y (/) # 0, then
© then there is Z € € with then there is Z € C with there is Z € C with
f € supp(Z) C supp(X) Usupp(Y) \ e. f € supp(Z) C supp(X) Usupp(Y) \ e. f € supp(Z) C supp(X) Usupp(Y) \ e.
Ao Moreover, a Moreover, if XY are comodular,
Z(g9) € {0, X(g),Y(g)} for all g € E. Z(9) € {0,[[X(9), Y(g)]]} for all g € E.
&b For A,B C E, define A 1 B if For X,Y C {-1,0,+1}¥, define X 1 Y if For X,Y C (S*U{0})®, define X LY if
g |AN B ;f 1. . | 0 € relint conv.{X(e)/Y(e) | e € supp(X) Nsupp(Y)}. | 0 € relint conv.{X(e)/Y(e) | e € supp(X) Nsupp(Y)}.
o Then, ¢€* = minc €. Then, C* = mingupp C*. Then, C* = mingupp C*.
E . .
TWO,Sethf’? <2 .grgfthe(fetslof'gzlrcults of | Two sets C,D C {-1,0,+}F are the sets of signed | Two sets C,D C (S* U {0})F are the sets of signed
a pair of dual matroids if and only 1 circuits of a pair of dual oriented matroids if and only if | circuits of a pair of dual oriented matroids if and only if
n ° ¥ anFl 9 satisfy the circuit axioms for e {supp(X) | X € C} and {supp(Y) | Y € D} satisfy | ¢ {supp(X) | X € C} and {supp(Y) | Y € D} satisfy
H matroids; L . 1 L . .
g the circuit axioms for matroids; the circuit axioms for matroids;
— L9 e C 1 D e C LD
5 * : e C=-C,D=-D; e Forall pe S, C=uC, D= uD;

e If XY € C and supp(X) = supp(Y), then X = pY
for some p € S*
(and if X,Y € D with supp(X) = supp(Y), then
X = pY for some p € S1).
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