Math 254 Fall 2014 Exam 3 Solutions

1. Carefully state the definition of “spanning”. Give a spanning set for My 3.
A set of vectors is spanning if their span is the entire vector space. A correct answer
to the second part must consist of a set of at least six 2 x 3 matrices, such as

{(666),(666),(800),(266),(6%6),(809)}
2. Prove or disprove the following statement:
Every skew-symmetric 2 x 2 matrix must have all of its diagonal entries equal to 0.

The statement is true. Proof: if A = [a; ;] is skew-symmetric, then a; ; = —a;; for each
¢ and each j. In particular, a;; = —a;; and a2 = —as2. The only real number equal
to its own negative is zero.

The remaining three problems concern the matrix A =
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3. Find a symmetric matrix B and a skew-symmetric matrix C such that A = B+ C.

0

1
3

Take B = %(A+AT) = [
0

W O wi=
Wi O wiv

0
] and C = J(A—AT) = [§
0

4. Calculate A~!. Be sure to justify each step.
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373 32100 1-2 2300 1 -2 300 10-2-1 20
[AlI] = |2-3-2010| — |2-1-2030| — |03 —6-630| — |[03-6-63 0| —
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030-2-12| — |010-2-22| =[[|A""]. Hence A~' = | -2 -3 2|,
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Step 1: 3Ry — R1,3Ry — Ry,3R3 — R3

Step 2: —2R, + Ry — Ry, —2R, + Rs — Ry
Step 3: (2/3)R2 + R1 — Ri,—2R; + R3 — Rj
Step 4: (2/9)R3 + Ry — Rl, (2/3>R3 + Ry — Ry
Step 5: (1/3>R2 — RQ, (1/9)R3 — Rs.

5. Determine whether or not A is orthogonal. Be sure to justify your answer.

Looking at A™!, calculated in (4), we see that it equals AT. Hence A is orthogonal.
ALTERNATE SOLUTION: Compute AAT, and check that it equals I5.



