Euler Play enumeration
af-
Whitney = trofified SpPYes™

Richar—d Ehr-’enby, WK <+ -CAS

MawrK G‘O"Vk)/) LAS

Marjar/@‘f— Rea/dd/, L_l’K + TAS,

S Ensfitufe for
) Aé;vanoed
Study

UK

UNIVERSITY OF KENTUCKY




P n—-dim’l ‘Pd)HUFV |
The fvector—  (Fo—, £,))

+; # -dim’l -pa/%

Il

[ Steinitz 1906_] Charwcterized £-v ec,&

of H-dim’l Fol//""oy

C}\qr'a/c'l‘emw 'P“ \/e-c:’-cy

O 2
P of n-dim’l POl)H—DW? hZ Y-

[_9+qnle)/ 1978, Billera-Lee— 1980 ]
Done— e — .9\'mFlt'ct‘aJ Fol/"lUPy



S ho
& l | aaa/
o 13 H bara/
| 13 |7 aba/
2 8 7 wab
ol | 2¢ 7  bba
O& | 36 7  bab
2 | 36 ] awbb
G2 | 72 | bbb

| -P) 5—d:m'| POI)HTC,

The— 'P'!Q/j ‘P— \/eda——;ﬁs

The- -P-lﬂ h-\/ccja’"

ho= = ()"

TES T



The—~ ab-l'ndé)( .
F(P) = 2 hg, - W,

w F( Q)= Lowae+ lbaat 7abas t+ 7aab
+7 bba + 17 bab + Il abb + 4bbb

(Q/H:)-a' + 1o (bova + abat+ bab + akb)
+ G (aba+ aab +bba+ bakb)

I

(wiby? + 10 (wb+bw) (a+b)
+ G (G/HJ) (ab-l-.l:w)

I

= C\é + 10de- + GCJ,

where— cC= GU'HD) = CU1>+ bw. "fh&—cdﬂ‘ndex




Eﬁayer*— KlePe.«« 1991; 91—@:7/ 19941

P polytape— then E(P) & g«,d)
P EuWernan F/e'l“ Hen I(P) e%(:,d)

o= 5T o vy
interval E\OCJ)/J in a/jr"a/deol _F/oe-{-‘ =
Ecbuf\/alenH)/

in each han—trvial n‘l’er\/al [\p(,)/:]

#i‘? *02"7

——
—

even rank. odd rank.



lsome/ cd-h y*‘ory
Billera/| Generalized Dehn-Sommervill=—
relohas.

1980's LBayer"-

199G LBa/er’-— Kla/ﬂ:>er"_]. T remaves ol lmear’rblaiv}rs
- among @ vecta— erﬂ-ny

[ Stwnley ]. 20 fo— X (po +7>e,), |
| / more— jenerall)/ ) Po.)S/ ~shellable—

Pasce Pye‘!‘ ot 9ulor-' CW-canplex
CPw—il omplex, 5 AndrE
permutatia) =.
[E}'\r"enby -R1 Coq‘/lje,br'qfc-,‘ 'l"echnicz/uy

[ Billerea/ - Ehr_enlﬁ- R] .Zmo+oFas span;
he | oM / k},Pe,_—qun&- W

[ Billera - Ehr-ehby:] -E‘(_“*Fo')""‘]P@) > _?E(n—-sn‘mFlex)




cd — higtory (cant'd) |
=1 | |
goocy CKa/ru ] Y4 Gor-e.yl'em* posets) 2 C
[ Korw- Ehrenbyj I}(Go—-yfem* ld—%y) Z &(B,)

LEhr—eny—R- Slne] Arran ay of subtor’

4010° L Billera/- Brerhd  F (Bruhot jmf;h;) |
/ Vi czuyl‘—s)/mmaln‘o ’ﬂwy,'
Kazhdan— Lu//z_-}y 'Hx/
[Ehr’m@-— R] ¥ (Balanced jr'nfl’)/')
viw R- labe-/ly



$( @) - Ca.—}- (n-&) o’



< O 0 ©

4 4




}f’l
©
T

Q

Q

+

U—

U—







Chain c= Qa= Ko< ;< e < Xy = 3:3

in the— -Po/c&-Pye'f" W?lf}h‘l‘ed }?/ o
? (€)= X (w). X (lnky () =+ X ok e, (%))

wx. (cont?d) . |
S -;’—_—9 E_; Sdc  -3cd |
g | o o O O -
O 3 3 2 o
l | l 3 -2
2 -2 -2 O -2 35( @)
oo |&a & O ~& I
o2 2 l S —al - bde—- Aacd.
a | & <9 2 O -
oa| 4y © © O



Wh)‘l—ney .9‘]‘r"a;h"P|'c.o:‘1‘OV-
— 7 i

Subdivide~ .alaa/ce/ o shotw’
w= U X

XeP
Condf—h‘on O'P‘ —Hne/‘ 'Rf‘on']‘fe:/ A

xn\(qé;é = XSY & x<~{ in Hhe-
—PWC&WJ‘P

Whrn Condl"h‘/ A+ B!

No fo/ctal Behavioc—
No m‘Pﬂnrh& tvyjj ' M(.. X - Sin (-\%c)



Whitney shahfcaia / e"?’_ o
real or— Complex jeb”wc’fés |
ona))/-Ho _oets
Semi- OnaJ/’hC'//e'"s

Ctuo’h"eny' of- smooth mcmrpcy 7
ComFa/d— P afc}"y



THE FINE PRINT

Definition Let W be a closed subset of a smooth manifold M, and suppase W can be written as a locally finite

disjoint union
‘ w=Jx
XeP

where P is a poset. Furthermore, suppose each X € P is a locally closed subset of W satisfying the condition
of the frontier: _ _
XNY #£0<= XCY <= X <pY.

This implies the closure of each stratum is a union of strata. We say W is a Whitney stratification if
1. Each X € P is a locally closed smooth submanifold of M (not necessarily connected).

2. If X <p Y then Whitney’s conditions (A) and (B) hold: Suppose y; € Y is a sequence of points converging
to some ¢ € X and that z; € X converges to x. Also assume that (with respect to some local coordinate
system on the manifold M) the secant lines ¢; = Z;y; converge to some limiting line £ and the tangent -
planes T}, Y converge to some limiting plane 7. Then the inclusions

(AT, XCr and BY{CT

hold.
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