Math 511: Linear Algebra
Good Problems 3

Due: Friday, 20 June 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name:

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!
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1. (a.) Find the determinant of the matrix
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2. (a.) Let AeR"" be nonsingular. Show that
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(b.) Let A, B € R"*" be nonsingular. Show that AB is also nonsingular.

e vy LAW 0, T (B%0

o 0 ¥ a(&+(A) /LL+[£) - J/‘\L[ﬂ'@) 5 M mms(;ﬂu(ﬂﬁ

IAYM‘HAL( WA? .

(o"p)- (#8) = B (A8 = BT@T®B) = 8B =1L
o () (B“)‘(")= A(BB~f>ﬁ" :A@ﬁd): AATT =T

6o (AB)" = p AT exisk.



Name:

3. Consider the set of vectors in R® given by
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(a.) Show that S forms a basis for R3.
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(b.) Write the vector b = ( 1) as a linear combination of the basis vectors in S.
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4. Letx),Xy, and x; be linearly independent vectors in R?. ==~ (X, 4 (5 lC-LWL C;\f; 2L
(a.) Let R
Y1 =X) +Xp, Y2 =Xp +X3, V3 =X] +X3.

Arey),y, and y3 linearly independent? Justify your answer.
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(b.) Let
V1 =X2—-X), Y2=X3—Xp, y3 =X3 —X].

Arey,y», and ys linearly independent? Justify your answer.
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5. Determine whether the vectors {x+2, x*~1} are linearly independent in Ps. Do they form
a basis for P3? Justify your answer.
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6.

Show that the vectors {cos(x), 1,sin?(x/2)} are linearly dependent in C[-7, 7).
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7. Consider the vectors f(x) = x* and g(x) = x|x|.

(a.) Show that f and g are linearly independent in C(—o0, 00).
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(b.) Show that f and g are linearly dependent in C(—o0,0).
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8. Let Ae R™*", Show that if A has linearly independent column vectors, then N(A) = {0}.
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9. In C[-m,n], find the dimension of the subspace spanned by the vectors 1, cos(2x), and
cos?(x). Justify your answer.
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10. Consider the vectors

At~

(a.) Show that xq, X, and x3 are linearly dependent. (b.) Show that x; and x, are lin-

early independent. (c.) What is the dimension of spani{x;,x»,x3}? (d.) Give a geometric
description of span{x;, Xz, x3}.
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