INTRODUCTION TO MATROID THEORY
SUGGESTED EXERCISES
(CLASS OF MARCH 15TH, 2018)

1. Consider the matroid Uy 4.

(a) Compute the characteristic polynomial XUM(t) using the
definition.

(b) Let e be an element of the ground set of Us 4.
Prove that Usy \ e >~ Us s and Usy/e >~ Uy 3.

(c) Compute Xy 5 (t) and Xy 5 (t) using the definition.

(d) Check your computations in (a), (b), (c) by verifying that
XUQA (t) = XU2,3 (t) o XU1,3 (t)

(e) Use the formula from (a) in order to show that U4 is not
graphic.
(Hint: it’s easier than you think).

For the following exercise, recall from Exercise 7 on page 14 of the book
(you solved this in the 3d week of classes!): Let My, My be matroids on
disjoint sets Ey, Ey with independent sets Iy, resp. I,. Let E .= E; U
E5. Then the direct sum My & My is the matroid M with independent
sets given by

I(M) = {[1 UIQ ‘ [1 S Il,IQ S IQ}

2. Prove that

(*) XMi®M, (t) = XM (t)XMQ (t)

In order to do so, one possibility is to follow the following path
(where, for all A C E, we let A; := AN FEj and Ay := AN Es).
(i) Prove that, for all A C E,

MI[A] = M[A;] ® M[A,].
(ii) Prove that, for all A C E,
rk(A) = I'kl (A1> -+ I'kg(AQ),

where 1k, resp. rky, rko denote the rank functions of M,
resp. My, M.
(iii) Prove Equality (*).



