Linear Algebra and Differential Equations (550.291)

Homework 4 Solutions

1. Edwards & Penney: Problem 3.5.11
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3. Edwards & Penney: Problem 3.6.3
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4. Edwards & Penney: Problem 3.6.27
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5. Edwards & Penney: Problem 3.6.33
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. Edwards & Penney: Problem 3.6.50

If A2 = A then |[A]> = |[A[, so |A|*> — |A| = |A|(JA] — 1) = 0, and hence it follows
immediately that either |A| =0 or |A| = 1.

. Edwards & Penney: Problem 4.2.5

Suppose x = (z1,Z2, T3, 24) and y = (y1, Y2, Y3, ys) are vectors in W, so
1+ 2x9+3x3+ 424, =0 and y;+ 2ys + 3ys + 4y, = 0.

Then their sum s = x+y = (1 + Y1, T2 + Yo, T3 + Y3, T4 + Ya) = (1, S2, S3, S4) satisfies
the same condition

$1+ 282+ 383 +4sy = (21 +y1) + 2(z2 + y2) + 3(x3 + y3) + 4(xs + ya)
= (z1 + 229 + 3x3 + 4xy) + (1 + 2y2 + 3ys +4ys) =0+ 0=10

and thus is an element of W. Similarly, the scalar multiple m = ¢x = (cx1, cxe, cxs, cxy) =
(mq, ms, mg, my) satisfies the condition

my + 3mg + 3mg + 4my = cxy + 2cx9 + 3cxs + dexy = c(xy + 229 + 33 + 4xy) =0

and hence is an element of . Therefore W is a subspace of R?.

. Edwards & Penney: Problem 4.2.15
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Thus z3 = s and x4 =t are free variables. We solve for 1 = —s — 4t and 2, = —2t, so

X = (21, T, x3,T4) = (—s — 4t, —2t, 5, 1)
= (—s,0,s,0) + (—4t, —2t,0,t) = su+tv

where u = (—1,0,1,0) and v = (—4,—-2,0,1).



9. Edwards & Penney: Problem 4.3.19
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We see that the system of 4 equations in 3 unknowns has the unique solution ¢; = ¢ =
c3 = 0, so the vectors vy, vy, vz are linearly independent.

10. Edwards & Penney: Problem 4.3.21
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We see that the system of 4 equations in 3 unknowns has a 1-dimensional solution
space. If we choose c3 = —1 then ¢; = 1 and ¢y = —2. Therefore vi — 2vy, — vy = 0.



