Math 221, Winter 2011, Section 103

Midterm Exam 11
November 18, 2011
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No books. No notes. No calculators. No electronic devices of any kind.
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Problem 1. (3 points)
Find the determinant of the matrix
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Midterm Exam II
November 18, 2011

No books. No notes. No calculators. No electronic devices of any kind.

Name

Student Number
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Problem Z. (3 points)
Find the inverse of the matrix
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Problem Z. (4 points)
The matrix of a linear transformation T is

(

(a) Find a basis for the range of T'.
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Problem 4. (4 points)
Suppose T : R? — R? is a linear transormation.
The scalar A is called an eigenvalue of T', and the non-zero vector v is called an

eigenvector of T', corresponding to the eigenvalue A, if
T(V)=\0.

Suppose that T' has eigenvalues \; = 3 and A\, = —1, and that @} = (}) is an
eigenvector of T corresponding to the eigenvalue 3 and v, = (_21) is an eigenvector
of T corresponding to the eigenvalue —1.

(a) Find the matrix of T" with respect to the basis B = (7, 7).

(b) Find the standard matrix of 7.
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Problem 5. (5 points)
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Find the steady state vector of the Markov process with transition matrix A an

initial state .
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Problem 6. (6 points)
The following dynamical system is given.

w

Tn+1 = Yn o =
Yntl = 2Tpn + Yn Yo = 0

(a) Find explicit formulas for z,, and y,.

(b) Find the limiting growth rate of z,, i.e., find lim, 3”—;—:1

(c) Find the limiting proportion of z,, to y,, i.e., find lim,_, %f:

(d) Can you find a non-trivial initial condition that will assure that the state
vector stays bounded, i.e., does not grow beyond all bounds?
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