Midterm Examination 2 - Math 544, Frank Thorne (thorne@math.sc.edu)
Monday, November 20

Twenty points for each question. Please work without books, notes, calculators, or any assistance from
others.

(1) Suppose that V is a vector space, S = {vy,va,- - .U} is a finite list of vectors in V, and W is a
" subspace of V. Define the following terminology:

7 (a) The span of S;

£ (b) what it means for S to be linearly independent;
& (c) what it would mean for S to be a basis of W;
5 (d) the dimension of W.

(2) The matrix
1 0
S E
represents a linear transformation 74 : R2 — R2.

s compue s ([2]).

/© (b) Compute the rank, nullity, and kernel of A. (You should be able to do this in your head.)
Jo {c) By means of a description and/or a cartoon, describe T4 sufficiently well such that someone else
could visualize it.

(3) Each day, a USC student chooses a meat lunch or a vegetarian lunch. Assume that her choices are
modeled by a Markov chain where each day’s choice is based on the previous choice. Overall this
student prefers meat, but occasionally eats vegetarian, especially if she hasn’t done so recently.

£ (a) If M is a trangition matrix matching the above description, then which of these could M be?

0.6 0.9 0.9 0.6 0.9 0.1
M= [0.4 0.1]’ My = { . } M = [0.6 0.4}'

Explain why.
7 (b) Compute M?, and briefly describe what it is telling you.
/o (c) Compute a steady state vector for the Markov chain.

O d . 'CQf ) . - -
M Prove thatag linear trans%)?gé\mon is %’n%%‘é%one if and only if 7(0} = 0.

Note. The elements 0 on the left and right refer to the identity element of the domain and target
(codomain) vector spaces, and don’t necessarily equal each other. '

(5) Consider the matrix

1 6 1
A=10 1 1
2 =20

Compute bases for Row(A4), Col(A), Ker(A), and compute Rank(A) and Nullity{A).
(5 eschy
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