C&0O 739, Winter 2009
Assignment 1

Due Tuesday, February 10, in class.

1. Recall the Plicker relations are:

Diyyoig Pirseig — g Dit oot seeestrenia Pimy seewsimydos15emdar — 0
where d > d' and ¢ > 1.

(a) Show that for £ = 1, these equations can be rewritten as:

d+1
Z(_l) Piy .. imigyn Pivedar —1sim = 0

(b) Show that all Pliicker relations can be infered from the ¢ = 1 relations.

2. Prove the following:

(a) Q= TLr 2
(b) DNQY = Upn e
(c) €y is the closure of 5.

3. Let Sy be the homogenous coordinate ring of the Grassmannian Gry(E), generated by Pliicker
variables py, A € Partg,. Let Iy C Sg be the ideal

IA:<pu|N;\é>‘>-

Show that Q) = Proj(Sa/1y).

(In other words, check that the points on Q) are exactly those subspaces V' whose Pliicker
coordinates p, (V') are zero for all u £ X. You do not need to show that Sg/I is an integral
domain; this is true but considerably harder.)

4. Let F, be a full flag in F.

(a) Show that the group B := Stabgy(g)(Fs) is isomorphic the group of invertible upper (or
lower) triangular n X n matrices.

(b) Show that every Schubert cell Q5 (F,) C Grq(£) is an orbit of the group B acting on
Grq(E).



