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LemmaPt 1 W z

Kleinian 4 X y
S X

q flat F a dense open subsetofS s t

p
t s xx Z is

i empty
ii equidimensional

and

dim p s xx Z dimp s t din Z dim X
































































a integral Eeg IiEug 7ed't.IT

X i integral algebraic scheme
with transitive action

f Y X

f z
maps of integral
algebraic schemes

g rational ettof G

gY X scheme given by yi gf y
































































Gx Y is integral q is flat applylemma

x4 Y

GE E
Z

q Sig gfly
X

q flat the fibers of q are equidimensional

dimfibersofq dim 4x4 dim X

Gx4x Z L is flat

dim Gx4x z dim Gx4 t dim Z dimX
































































Kleinman's F a dense open subset UEG
Transversality u
thm.pt I

s t V GE U g l Xx Z is

1974 i empty
ii equidimensional

and

Udimgi xx Z
11

dingy dim Z dim X
































































LemmaPt 2 W z

Kleinian 4 X y
S X

the.fi isIisco I gadgenE
open subset

andI p
t s x Z

Z regular is regular
q has regularfibers
































































Kleinman's
Transversatzity

Y 2 regular
thin pt If1974

F dense open subset U E G
SE V GE U

gY xx Z is regular

This only holds in characteristic 0
































































A This only holds in characteristic 0

Ww In characteristic 0 the differential

of the map

x
gi gx

surjects V rational g C G

q
Gx Y X is suriective

at each rational point

q is smooth
































































Proof ish of KTT pt Z

kaisgal.ua
IiIeIishfiI8edlg yGxY regular

Cr is regular
reducedd homogeneous

the generic fiber of q is regular

the generic fiber of q is geometricallyregular

the fibersof q over the pts in a dense open subset

of X are geometrically regular
G N X transitively

q is a homogeneousmap
all fibers of q are

geometrically regular
i
































































Summary ofKleinman's
Transversality theorem

dense open subset UE G s t t GE U gYX Z is
i empty ii equidimensional and

U udimgi xx 2 dimgi dimZ dimX

Y 2regular F dense open subset U E G SE V ge Uc'i c
S eat go.az is regular
































































Q How does this help us

X kin f Y kin

G GL n ft Z kin

RID g YAZ is either i empty
ii a proper
intersection

pc If Y t smooth
then gYhZ is smooth

andy
The intersection is transverse
































































humTZPunchbin KTT tells us when the

intersection of Schubert
varieties is transverse

We can compute Littlewood

Richardson coefficients by
working dually

We understand products of
Schubert cycles in the cohomology
































































Example 2,4 IG 1,3 F c p C LCH C IP3

Schubert
cycles 11 i cycles in 1103

i

i

0,0 IG 113

F Anto i

2 2 PEI 4

I d CH Li s H

22,1 PEACH I eH
2 2,2 IL L i

i
































































j 2,2
Littlewood Richardson coefficient cqµ C 2,2

T Zz N 22 02,2 1 4,2
IC Lunique

p
L p

012,1 2 n 2 Eze I 4,2
Il

H

H
































































oh oh e 0 In 22,1 0

11

pH

ofNz E h 2 4,2 1 Oz z

Il L

p
H

II

A 1hL xp EICH
































































E oh Es n 2 s 4 a ok I

I i 1 A L Fol t p e L c H Ez

oh oh I 21 A II e oh a I 9.1
11

1 L n H e I CH Ez 1

So
q2 of EK oh 2far

fog
off ofEee 02,1
K E e O

EE I
































































Workto oh Ro
be done

c
can be written

11 as the linea
comb for unique

tf 01,1
d BE 21

Find ouzo drat BAA K

are freak11 11

µ
d 62,2 O

a La I o
Edp In 2 M n21M L
































































Ti TE'T z a'ESA 1 01,1

2 01,1 PEE
11 11
O t p62,2

m s a it o 1
C H

L
H

ZaCH hEIM hI_ M EB off 82 01,1
































































The Schubert classes
PunchlineimTZ oui Ei o tie 2 generate

the ChowringflGC's G za

and satisfy the multiplicative relations

E Ea Ea a

off of Fei 02,1
9,1 0

Cafe Tz t 01,1
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Coskun Izzet Lectures in Warsaw Poland
on homogeneous varieties

Lecture 1 Dec 2013

KleinmanSteven The transversalityof the
general translate

Eisenbud David HarrisJoe 3264 All That


