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EE203001 Linear Algebra
Solutions for Quiz #6  Spring Semester, 2003
Chao-Chung Chang, Meng-Hua Chang, Chen-Wei Hsu, Wen-Yao Chen

(a) 21 = (0,0,1,1), 2 = (0,1,1,0), 3 = (0,—-1,0,1), 24 = (1,0,0,1). We find an
orthogonal basis {y}, ¥4, ¥4, vy} first. Let 35 = (0,0, 1,1) and then we can start by
the Gram-Schmidt process.
yh = 2o — Myl = (0,1,1,0) = 5(0,0,1,1) = §(0,2,1,-1).
yh = Ty — Byl — (0,-1,0,1)—-4(0,2, 1, —1)=$(0,0,1,1) = (0,0,0,0).
o= o1 b~ S8~ Gt = (1,0,0.0) 50,211 ~40.0,1.1) -
$(3,1,-1,1).

We normalize 4, v5 and 34 next. Thus we get an orthonormal basis:

hn = \/Li(oa 07 17 1)7 Ya2 = %(O,Q, 17 _1)7 Ys = \[(37 17 17 1)

(b) 1 = (1,2,—-2,1), o = (1,0,2,1), z3 = (1,1,0,1). We find an orthogonal basis
{y1, v5, v } first. Let v} = (1,2, —2,1) and then we can start by the Gram-Schmidt
process.
yh =12 — My = (1,0,2,1) + £(1,2,-2,1) = 1(3,1,4,3),

y3—x3—§z?z,2§y§ gij;;yl (1,1,0,1)— £(3,1,4,3) — 2(1,2,—2,1) = (0,0,0,0).

We normalize 4, v5 and 34 next. Thus we get an orthonormal basis:
v = \/%*0(17 27 _27 1)7 Yo = \/%(37 1747 3)
Since z1, oo - -, x; are independent, 0 < i < k, dim(L(x1,xq, -+ ,x;)) =

Since y1, ya - - -, y; are orthogonal, 0 < j < k, dim(L(y1, ya, - - - 7%)) =7

(=)

If y1,y2- -,y are nonzero, then dim(L(y1,ye, - ,yx)) = k. Since L(z1,xq, -+ ,x)) =
L(y1,y2, -+ 5 yr), dim(L(xy, 29, ,x1)) = k. Thus xq, 29, - , 25 are independent.

(=)

If 21,29 -+, x) are independent, then dim(L(xq, 9, - - ,xx)) = k. Since L(x1, 9, -+ ,Tf) =
L<y17 Yo, 7yk)7 dzm(L(yla Y2, 73/16)) = k. Thus Y1, Y2, , Yr are nONzero.

. In the linear space of all real polynomials, let {zg, 21, 22} be the orthogonal basis for

the subspace L({zg,x1,22}), obtained by the Gram-Schmidt process. Then

Since
1 1 12 1 1
(20, 20) = / ldt=tl;=1 and (71,2)= / tdt = = -,
0 0 2 0
we find that
T, 2 1 1
Zl(t) = wl(t) — ((2;, Z;))) Zg(t> = l’l(t) — §Zo(t) =t — 5

Next, we use the relations




1 1 1 12 A N LR |
= [ Pt—)dt=| (P=)dt=(———=)| =—
(w2m) = [ = ar= [ = Dyar=(G )| =55
1 1 1 1 B2 P11 1
= t—2)dt=| P—t+-dt=(=———=4+-)] ==—=+-=
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to obtain
(x27Z0) (I2721)
t) = ) — — t
22( ) 1'2( ) (20720) <Z1,21>z1( )
1 1
1 1
= P2 _(t—=
3 (=)
1
= 2 —t+-.
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Since
1 1
(29,29) = /(tQ—t+—)2dt
0 6
! 4 1 1
= 23+ 2 — —t+ —)dt
/0< +3 3+36)
B 4 2 ¢ |
= (— - 4Py
(5 2 9 6+36>0
11 4 1 1
5 29 6 36
1
180’

we normalize zg, z; and z3 to obtain an orthonormal basis {yo, y1,y2}, where

w(t) = 231,
= g =V
w(t) = 2 = VIS



