Answers to Quiz #9 for Math 250:1 & 5 4/25/2011

Name Section (please circle one) | 5
-1 2 —1

-1 0 1

0 —1 1

1 —1 1

1. (7) Find an orthogonal basis {w1, ws, w3} for S.

Vectors vy = , Vg = , and vy = span a 3-dimensional subspace S of R*.

Answer The Gram-Schmidt process recommends what follows.

-1
First w; = v; = -1 . Second wy = vy — U2 wy. Here vy -wy =2-(=1)4+0-
0 wy - Wy
1
(=) +(-1)-0+(-1)-1=-3and wy -wy; = (-1)-(=1)+(-1)-(-=1)4+0-0+1-1=3so
2 -1 1
0 -1 —1 . U3 - w1 U3+ W2
wg—’l]g—(—%)wlz 1:|—|— 0 = 1 .Thlrdw3:Ug_w1~w1w1_w2-w2w2.
-1 1 0
Here v3 - w; = (—=1)- (=1)+1-(-1)4+1-0+1-1 =1, wy -w; = 3 again, vz - wy =
(=1)-14+1-(=1)+1-(=1)4+1-0= -3, andwglwg—l 14+(=1)- (1—1)—1—(—1)-(—1)—1—0-0:3.
-1 3 1 3
1 -3 1 % -1 %
Sowgzvg—gwl—(T)wg— 1 + 0 + 11 7 0
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2. (3) The vector w = :g is in S and w = aw; + bwy + cws. Find a, b, and c.
—2
: (=1) 4+ (=2) - (=1) + (=3)- 0+ (=2) - 1 4
Ao o 0 (4D (-2) (D (3) 0+ (-2 1) 4
w1 - W1 3 3
W - Wa 4-14+(-2)- (=) +(-3)-(-1)+(=2)-0) 9
b = = = — = 3.
w2 + W3 3 3
Lo wews  (4-(5) + (%)+(—3)'0+(—2>'(%)):_1
1 1 2 2 :
wg-ws ((3)- (3 ) (3)-(3) +0-0+(3)- ()
Comment We can check these answers but I would not expect students to do this in
-1
the context of a brief quiz. Here are the details: —%wl + 3ws + (—1)ws = —% _01 +
1
1
1 3 4
3 -1 + (—1) |72 w as desired
—1 ol |-3| '
0 % -2



