Math 236 - Test 3 Name \<€k:()
April 10, 2024 Score

Show all work to receive full credit. Supply expla.natlons when necessary. You may use your
calculator to obtain any RREF.

1. (5 points) Prove that for any m X n matrices G and H, (G+ H)T = GT + HT. (Helpful
hint: The %, j entry of matrix M is the 4,4 entry of MT.)
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2. (5 pomts) Recall that a matrix is symmetric if it is equal to its transpose. Use the
result from problem 1 to prove that for any square matrix A, the matrix A + A7 is

symmetric. (Give a reason for each step of your proof.) o
Ay \/
= A+ A

(Ax £V = AT = A+ A -
TN ) N —
S\MCQ(AT)T: A AooaTion \Y

Comm UTATWVE .

Pflo%\'&/"\ \

3. (5 points) For n x n matrices S and T, should you expect (S + T )(S T)=852-T%
‘ Explain.
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4. (5 points) Write the first product as a linear combination of the columns of the matrix
and the second product as a linear combination of the rows

2 31 2 4 -3 1
-3 4 7|4 5 -3 -2)1 1 -1
-1'9 3/ \-5 ‘ 3 -3 7

——
it.

5. (5 points) For any square matrix A, the matrices ATA and AA” are symmetric. Prove
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6. (8 points) Show that H has infinitely many right inverses, but that it has no left inverse
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7. (6 points) Supposé G and H are invertible matrices. Is it true that (G + H)™! =
G~ + H™1? Justify your answer.
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8. (6 points) Let D be an n x n diagonal matrix with diagonal entries 6;,0a, . . . , ,.

(a) Give a condition on the §’s that completes the following-phrase:
D is invertible if and only if OL#F O For 1=\,3,.5N

Justify your answer.
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(b) Given your condition on the §’s, what is D~
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9. (6 points) Consider the matrix A, where z is a real number: A = ( T 2). T

)- Show that A is nonsmgular for any z.
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10. (12 points) Consider the bases B, D C P..
B=(1+z,z+2%1+2?), D = (2z,1,42?)

(a) Find the change-of-basis matrix with respect to B, D.
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(b) Let p be a polynomial with Repg(p) = (4) . Find Repp(p).
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" 11. (4 points) Is it possible for a change-of-basis matrix to be singulaf? Explain your
reasoning. .
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12. (12 points) Consider the basis for R* shown below:
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Use the Gram-Schmidt process to find the corresponding orthonormal basis.
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13, (7 pomts) Suppose that B = {[)'1, Bz, . En} is a set of mu y orthogonal vectors. """ -
Prove that the set is linearly independent. 7 NoNZse '
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14. (4 points) Prove that det(A™!) =
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15 (4 points) Compute the determinant of A by ﬁsing a Laplace expansion.
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16. (6 points) Find the inverse by using the adjoint.
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