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m.b. [-1, 3, 4]+[x, -3, 5] = -x -9 +20=0, -x+ 11 =0, x =11
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2. The (i,j)th entry of (AB)  is the (j,i)th i
29 cos § (1, -1, 2,3, 0, 4]-[7, 0, 1, 3, 2, 4] (g) which is (J.)th entry in 45,
(4) T+ 1+4+9+0+16J9 +0+1+9 +4 + 16 M.?:Hoeomé.?.ns855&5
i = (ith column of B)«(jt
_ 34 0.687044, s0 § = cos HAllulblv ~ 46 6° ) : Y+ (jth row of >v~. (Theorem 1.3)
gm 2449 = (ith row of B )« (jth column of A ),
o . which is the (i,j)th entry of wu.bu..
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Amv (6.7 7] - (2,0, 4] = {4, 7, 31, 39. Since (4A7)" = (47) mﬂ - x&%. we see that \SH is symmetric.
[2, 1, -5]«[4, 7, 3] =8 + 7 - 15 =0. Since the vectors &) o
are perpendicular, the triangle formed by the three points is - -
a right triangle. B
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43, (V - W) (v + W) = VeV = WeV + VoW - WeW ﬁmw (A+B)(A - B) =A" - B if and only if AB = BA. Let
) — VeV - WeW 11 0 0
(10) ) ) A= T L and B = T L. Then AB » BA,
= Ivl" - Il
Thus v - w and v + w are perpendicular if and only if 11 1
(v - w)e(v + w) = 0, which occurs if and only if (A + B)(A - B) = T. OH—_H 1 & = ﬁ.v HH_..H_. and
=<:M - __ﬂ__w = 0, which happens if and only if __<= = __ﬂ__
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M.M\ AC = ﬁ 11 -mu_. (AC)™ = _H-woo Hwou_ 44. Consider the decomposition A = Wg + >HV + WA.» - .»..J. Now
(o
) B = WA.» + >HV is symmetric. Letting C =
, g1 ]| 2 27 -35 1 T 1
wwv (24 - BYD = ﬁ 31 -L 3 Hi T, NL >(4 - 4"y, we find that ¢’ - (A - aHT . w@s - DT
e e 1,.T
= MC» - A) = -C, so C is skew symmetric. This decomposition
2 -2 0 0 A = B + C thus expresses A as the sum of a symmetric matrix
18. ,mv A"=10 4 O and a skew symmetric matrix.
{2) 0 0 -2] For uniqueness, suppose that A = wH + QH is another such
(-8 0 o]0 0 -1 0 0 8 decomposition. Hdmﬂbu..u B, +C .Hnmu. T, -
by 4’ = a4 =] 06 off0 2 0 =] 0128 0 ? @+ ) 1 A Th A
(a) 0 0-8/]2 0 of |16 o0 0 It follows that 4 + A" = 2B, so B, = Z(A + &) = B.
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Similarly, A - = - —(A - =
imilarly, A =26 and ¢, = 5(4 - &) = C. ‘WN



