Math 511: Linear Algebra
Good Problems 2

Due: Friday, 13 June 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name: k ¢ "';\

v

Instructions: Complete all 10 problems. Each problem is worth 10 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!



Name:
1.

Consider a linear system whose matrix equation is of the form
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For what values of a will the system have a unique solution?
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2. Given the linear systems

{x1+2x2=2, m{xl+2x2:l,
a) and

3x1+7x2 =8, 3x1+7x0,=7.

Solve both systems simultaneously by incorporating the right-hand sides into a 2 x 2 ma-
trix B and computing the reduced row echelon form of
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3. (a.) Let
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Show that if d = ay1a20 — a12a21 # 0, then
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(b.) Use this formula to compute the inverse of each of the following matrices:
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5. A matrix is said to be idempotent if A> = A

(a.) Show that if A is idempotent, then I — A is also idempotent.

(-8 = (T-A)(T-#)
= T~ Tfk - A2 +A
=T -A -A +A
= IT-A. Q

(b.) Show that if A is idempotent, then I + A is nonsingular and (I + A)™! = T~ %A.
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6.

Let Ae R*™" andlet B= A+ AT andC= A- AT,

(a.) Show that B is symmetric and C is skew symmetric.

(B = (A= By + (A5 2 ay ¢ aji
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(b.) Show that every n x n matrix can be represented as a sum of a symmetric matrix and
a skew-symmetric matrix.
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7. Determine the null space of the matrix.
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8. Determine whether the following are subspaces of P, (Be careful!):
1. The set of polynomials in P, of even degree;
2. The set of all polynomials of degree 3;
3. The set of all polynomials p € P4 such that p(0) = 0;
4. The set of all polynomials in P, having at least one real root.

If the answer is “yes,” you must verify the axioms S1 and S2. If the answer is “no,” you
must come up with an example that shows that (at least) one of the two axioms fails.
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9. Which of the sets are spanning sets for R3? Justify your answers.
1. {(1,0,007,¢0,1,1)7,(1,0,1)7};
2. {(1,0,007,¢0,1,1)7,(1,0,1)7,(1,2,3)T};
3. {2,1,-2)T,(3,2,-2)7,(2,2,00T};
4. 42,1,-27,(-2,-1,2)T, (4,2, -0 T};

5. {(1,1,3)7,(0,2, D7}
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10. Determine whether the following sets of vectors are linearly independent in R3:
1. {(1,0,007, (0,1, 17, (1,0, 1)7};
2. {(1,0,007,(0,1,1)7,(1,0,1)7,(1,2,3)7};
3. {2,1,-2)7,3,2,-2)7,(2,2,00T};
4. 42,1,-2)T,(-2,-1,2)7,(4,2,-0T};

5. {(1,1,3)7,(0,2,1)7}.
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