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1. (154-10=25 points) Consider the linear system of equations

y+az = 1
r+y+z = b
T—z = a
(a) Find the values of a and b for which there is
e o unique solution,
e no solutions,
e infinitely many solutions.
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(b) For the values of @ = b = 0, find the solution of the system using Cramer’s rule.
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20 points) Evaluate the following determinants. Show your work. Please use
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the method specified in brackets, if there is one.

4| (use cofactor expansion).
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(use row reduction).
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3. {15+4+10=25 points) Let A== |1 1 3].
110
(a) Find A~! using the Gauss-Jordan method. -
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(b) Find the first row of A~" using the adjoint matrix method. -
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4. (6+6-+6=18 points) {a) Suppose that the reduced row echelon form of the matrix A is

o{y7 0 0
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00 0{1)0
0000
006000
How many free parameters does the system of equations Ax = 0 have? Why?
oL Frep
{f
w5 OO
(b) Suppose that A and B are symmetric n X n matrices.
e What is the definition of a symmetric matrix?
Al= A
o Is it always true that AB is symmetric? Prove or give a counterexample. What about
AB + BAT What about A — B? — = - -
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(¢)Say A= |% Il 0| x |0 wuy = | where = denotes an unknown number, and suppose
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that Ax = 0 has a nontrivial solution. Show that at least one of w,, u2, us, ll, I, I3 must be zero.
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5. (6+6=12 points) Let A = {a;;) be the following 6 x 6 matrix:
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(a) Find all permutations ¢ with o(i) = 7; such that a;, a2;,04;,04;,05; 065 is not zero. Deter-
mine the signatures of these permutations.
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(b) Compute det(A) using the information in part (a).
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