Answer on Question #42862 — Math - Linear Algebra

Problem. Use Gram-Schmidt orthogonalisation process to find an orthonormal basis for the
subspace of C* generated by the vectors (1,i,0, —i), (—i,0,1,2) and (0, —i, 1,1).

Solution.

a,(1,i,0,—0), a,(—i,0,1,2), a3 (0, —i, 1,1).

by = a; = (1,i,0,—0).

(ay, by) (=) 140 (=) +1-0+2-i
b, =a, ——2"Yp = (=i012) - (1,i,0,—i) - — =
2= G2 =g b1 = (FB012) = (L6,0, =D T S mh
. . N b i1 o1y _ 1, .
= (=4,0,1,2) = (1,4,0,—0) -3 = (=1,0,1,2) - (g,?,o,g) =2(—41,13,5).
b3 =a3_(a3-b2) _(a3'b1)b1=

(ba,b2) 2 (b1,b1) X
_ L 1(0-4i+(~i)141:3+1:5)
=(0,—-i,1,1) — 3 (—4i,1,3,5) - 13

9

0-1+(=i)(=)+1-0+1+i _
1-1+i-(=0)+0-0+(=i)-i

((~40)-4i+11433+5-5) (1,4,0,=10)-
= (0=, 11) — (=40, 1.3,8) o (1,1,0,—1) - =L =
= ] l; 1] l; » 51 ,l, , l 3 —

1 1
=(0,~,1,1) —r (-32i = 4,8 - 0,24 - 31,40 = 50) — 5 (i~ 1,~i = L,0,i + 1) =
1
=7 (0+320+4-17i+17,~51i =8+ i+17i+ 17,51~ 24 +3i + 0,51 = 40+ 5i = 17i = 17) =

= %(151' +21,-33i+9,27 + 3i,—6 — 12i) = %(51’ +7,-11i+39+1i,—-2 — 4i).
. . 40 1 5 5i+7 —11i+3 9+i —-2-4i

bl(l;llO;_l)l bz(_?,g, 1,5), b3( 17’ 17 ’?’ 17 )_

|b?=1-14i-(=i)+0-0+(=i)-i=3; |by| =3

V51

4i i 51
|b2|2:(—?l)-—+—-—+1-1+—-—=§: |ba| = =~

2 7+5i) _ (7—5i) (3—11i) . (3+11i) (&) . (E) (—2—4—i) (—2+4i) _ 306 _ /306
L& _(17 7 )T 7 )T\ 7)) T 17 )7 172’ |bs| = 17
Vectors by, b,, b3 form an orthogonal basis. We will normalize vectors by, by, bs.

by 1 , .
¢, =—=—(1,i,0,—10).

— b 1 . 4
€2 = o = T (-4, 135).

_ by _ 1 . 44 C o
c3—|b3|——m(51+7, 11i+ 3,9+ i,—2 —4i).

1 , N 1 . 1 . . . .
Answer: NG (1,i,0,=10), NG (—4i,1,3,5), 308 (5i+7,-11i+ 39 +i,—2 — 4i).
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