| ecture 2. (M wadod o B with paec B of vank V‘).

Reall ,B‘ B “equaﬂom” for  Gr(r,E)(IK)

N

Realizable /Linear matroids 4—> Nector comciq, in f—vec. sp-<— pts in Gv(rE)

Rank 1| matroids - M= M(@) Crealizable  oweyr any Field).
ceE a leop i o bass F M contains e.

Ronk 2

motroidg :
M= M(%’C ) (realizable over ary char, bt not any Fiel)

__Pﬁg_ raomk 2 metroid M as E-= (leS)LlEl H-- U Ey <t K: 5al,|ae£i/ LéE\i’ ‘;_-f:}‘i_
Pﬂ I '“’f{’“/ then (2"’1 it ii e . bqsis) % an equiv- vef.
}( WK 32, (con*t excﬂwuse Z)
b asis

Es ‘s Pwmllo{ clagseg
Defn let M (ulb’rt\fay ranle)  lospless martroid. Suy a,,'q lelg{ (44 ) i wot in ony basic of M.
Exer (1) ’LNa o] i//a & an equiv ved,

—

() 1B & w/f then BUj-3 basis  also.

Deiv M o matwid.  Simplification of M remove /oo?s, then collapse each
! l)wm”e‘ cla% © a S'Wa‘e &{t-

M s’.mFle  equal it sfvnf)m:icatiom.

Rank 3 sivnPIc motroids ©  Roints—|ines diajrams

A lne in o pank 3 motd s @ mayd ot - basis-containing subset.

__%_E,, = “ws> MG) on E=1o1--,53 has T lnes: 0I3, 124,345, T2,
G K4 ’ o4, 5,23

oélgl T were 4o redize M(Kg) as pts in "32 hoxe

S

Defn.  Points-lines cliqamm od a (sim[)ld rank. D matvoid M. pts Jor each E,
lines for each lne wi 23 pts.



(Rwl'liable ow‘y overr  cher =l)

(.reall%alalc omly over  char ‘-'/=2)

EE.E Le,-b L be a ooflection of 4\155&{5 of E, CaueA lm—esl Su[}l -bt\a:b:
() Every 4wo elts of E W a [ie,

() Every e hos ot least +two elts,

(3) Two [ines fitersect in ot mMost ope elt,
4) T 3elts nt n a line.

Then fl={B€ (E)l B net in al?nc} defines o rnk 3 motoid, and
every rank 3 simFle Motrod on E  arges i Hhis wayy.

FJC) Show B-K\: L WC“’A@f. & are inverseg
(i) For ‘BHL : ramk 2 = (1),@),d. Ca) : C)_P-ts on a line) U (aL pt mot on e 'im)

)or L—RB: ¥ 1€B\Ba, take 1€ Ba\L 14 k£ R
i where L= the line Ctom—('c\)na B\, —’—4'—'—!—

‘o’ ' \.,’
-
|-

IVN?/YSe ‘|W|m,cd'(0cw “ Cp\e(,k

¢ a basis, siue



Ir

) vwn—pufpus matvoid
(ot vealizable)

#redlizable mot. o n-effs
_P_m_ ENelson ! BT  Almost all motwide are pot Veql'l%o‘b“’u ‘e lemot. on n-ehts —0

as n—oo.

Evevy vank 2 matroid is realizoble over any char.

Evey yank 3 on 6 elts also.
_— ) 8 5&5 ‘S Wl%“%able ovey” Some ;F,dA [F(;U/Mi@f /'7|]

Vamos watwid: rank 4 on 9 elts, wok realzable.

Pl TIcCE isan indegendent subses n M=(E.B) i FBe R o I<B.

Thn A olecton T 25 is the set of indep. subsets of a matrid on E i
) ¢ T
(@) downward dwed: I <V ad Je T = Te T.

@) F TIeT ot 11T, then IvjeT e I\T.
Matrsd indep. e TNIM) hog vertices=E, Faces=indep- subsets, pure of  dim=r-1. )
(whimodak
Conj. (a) [Welsh "7\, Mason 12] The f-vector (£1, %o, =, ) & INMMY is o “eonc.

(b) [Pasn B4 The h-vectr of IN(M) s loq—oonc. (wonvvzﬂ’ l;y shallah'lij/)
Eg; M= M(-@) (-, %) = (L,5.10,8). fgy= 2 f;c,,"""

12|

! hig) = 'f(tb-—l),

I 2 3 2

Rem. Anuloaous skatements Fuil For boumlamy orlxs o Simpl’lcial poly‘ﬁopes.
Exer Pove @) dor vank 3 patiids. (Hord alfeacl/ at  vank 2 4)



