I_ec-bum 3

SimP"lclaA GPIX TIN(M) Spee fied b)/ : f:g:f : !'7“"5:; subsets

mnd yopfaces <> circuits

Defn A civait of M is a winimal clepemdeﬂt (ie. pot in&ef») subset o E.

Eq If M= M@G), civait <> Cele whose verties are raveled once

%, \ G = $012,234, 0134}
N4

¥ M=M Lj\Dl g_c‘a : 0 ‘\ (vnln'wlw( supports of vectrs
O 0 0 [ —\ C\é \‘\ 9 ‘?

i korA)

Thin A collection @ €25 is  the set of cwedts of o matwid iff
() PEG,

@) Gt = G=G for Gaeg, «d

G) for GFGEG  with eelGNG, FCelf % CQ(C\UCZ)—&
Rem How would you [[qulckly” compute e fom B, ad vie versa ?

M2 Currently uses that TLoyyy, the Sfamle/’Re(sner dead of TINM),

s <nlieBy = (x| ceq)

Defn. A subset 3paning in & watod it contains o« basig.
A maximal Vlon-s[nnnmj subset s & h;{Per[gbm of the matrod.

Exer If C a cveuit wd H h\/rwﬂwne, then 'C\H| *1

Defn The rvank functin vky:25F—>Zso o o mateid M=(E B) is defned by
rkm(SY= max $ 1508| | Be B}

E T M redized asa let of veckrs (o, -, Vi), -then rkMﬁé) = dwm span (S).

£



M A ‘l:tmcbiou Zfi QE—>ZZO s the vank ')tullc‘biom of o metroid i‘flf:
) £(8) ¢ |s| Vscg,
(2) fen< fts) S, and
(3) F8)+ #S) 2 F6us) + FSus))y  YS,6 € E.

NB.  rku(d =15 <« in:lef. ) rh(S) = vku(E) = Spaniing

M A subset FSE is « fla_‘t oFf M i is maxh a,m:anﬁ subsets of vank viy(F)
Cie. vky(Fue) > rku(F) VYeeE\F)

¢'(s a et g M ff M ‘Porlcss

(V=LV; ot Glvi com.)
Let &E—% L:, realize @ lao‘)lefs Matvoid M, where v, = 'umaqe, & e: G eE).
a flab of rak m <« $ieE | ie\y} For some w-diml subspace. vel”.
ie. {ﬂwts of vk mﬁé——> {W\—cUMLQ spans of subsets of Voo, Vi in B}
‘\—->gm— codim'l] Subsl)qces in L.ﬁ

F b+ ilel | wh=o0 YieF]

Eg
Eq If & com gvafh, then Slats o wak cin ME) < Partitions of G inte Crl componatts
=g

Notation : LF = i]e L_l Vi) =0 \{téF} = 'LQFL-;’ (L¢=[—).
L= L\ Yk = L0 §F
= C*xPL
Eq 7




Tm A collction F €25 is the sbsee f Flte of « watold FF:

() EEF
@ R Fe % = Fohe%

@(3) for any FEF and ecENF , 3| F' coerig F & coneniivg e.
() Fr oy FEF, LFINF| F'evers Fin 5] puisens B\E

(Here, F’'ooos F 6 FeF od ZGEF with FSGSF')

Rem The poset of flafs oF o motvoid (,by inclusion ) s
) aro\de,d (ie. em,y)/ moxd  chain hes lwﬂth V‘)
@ a lettee (fe. xry (GHBY and vy (LUB) exist)
ot {s (Gemimodular ( xy cver xry =7 xVY cover Zy)
aepm&r %
atomic (,@ue/ry et s « \joiw of atoms)

Exer (1) If e¢¢B for « basic B, BUe contons o wiique civeut (colled
the fupdamentad cweut of (B,e)).
= 5u9.

@ If 5¢<8° thn S5 ad TQus/ =

3) Use previous  parts to show the strang uo@mn&@ ouxiont :
& B,B.ecRB ad xe B\Ba, -then 3\163,\3, such that  bothe

BiI-xvy and Brmyux are i B.

Def The duad mowid MY o a watwd M= (E,B) (s the mehod
on E with bases £E\B| BeRj3. (MY =M)

Exer T the colums of LAT] repregent: M, then
[AL] whose  rows s pan the kernel o A pr M‘\f



Ques. let ppn = 4 of vank v watwoids on (11=%1,2,--- ni.
Mon i« SyMnesric b)/ c[ual'ut/.
O Vo . i oc{al ? abl °gq—(NC -
pen Pblem Ts Men umim ( Pob b/ net [ﬂ nc-) ,

Ts  there a Poincaue clualﬁy Cx[)lainmﬂ symine trie-pess ¢

TABLE 15.2. The number of non-isomorphic rank-r matroids on an n-set.
(cout wfo modding out isom.)

n 0 1 2 3 4 5] 6 q 8 9
T
0 1 1] 11\ 1, 11 11 11 1 1 1
1 1l 23 37 415 53 66 7 8 9
2 1l 379 7% 13°2383:37 58 87
3 11 415 139° 38%3108 325 1275
4 11 53 2337108 940 190214
) 1t 66 37 325 190214
6 7 58 1275
7 33 3| a1 8 87
8 °i31  °833 1 9
9 °*¥73 1

P\ﬂ Werl| leter compare 8roen#5 t  h-vectors of stellohedra.
H'(Xs—t.,.)gw has  dim 2" w/  betti seq. (1), and ¢ whed & H° ofaHe;cmbwg Vol



