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Exercise 10.1 (10 pts)
Let (X,Z) be a pair with X finite and Z C 2X. Consider the following properties:

(i) 0eZ
(i) fYeZandZCY,thenZel.
(iii) fY,Ze€ Z and |Y| < |Z|,then Y U{x} € Z for somex € Z\Y.
(iv) Forany Y C X, any two bases of ¥ have the same cardinality.
Assume that (1)+(i1) hold. Prove that (ii1) and (iv) are equivalent.
Exercise 10.2 (10 pts)
Let M = (X,Z) be a matroid. An inclusion-wise minimal dependent set Y C X is called a circuit. Two

elements x,y € X are called parallel if {x,y} is a circuit. Show that if x and y are parallel and Y € 7
with x € Y, then (Y \ {x})U{y} € Z.

Exercise 2.1 (10 pts)
Let C C R”". Prove that C is a closed convex set if and only if there is a collection JF of closed affine
halfspaces so that C = (g r H.

Remark. All exercises are taken from A. Schrijver’s lecture notes.



