Lecture 20. Orﬂ(\ogowd sets

% A set of wonzero vectors VT,V;,”',VW\G\R“ s orﬂ\ogoml if each
pair from the set is orﬂ(\ogoml (i.e.,V’rV} =0 for iij)

eg. the standard bosis of R given by @&, &, e

Note It is very important to check the orthogonality of every poir,

| 2 |
eg. V=4, Va=| | |, Va=]-l
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5 = 1'2+4-1+(3)-2=0
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= V%= 1 1+4- ) +(3)(-1) =
Vo Ve = 2 1+ (1) +2:(-1) ==

= V,,Vo,Va are not orﬂ\oaoml
Pv*_op Orﬂl\ogoml vectors e hnear‘g independent .
P_wa Let Vi, Vo, ", Vm be orﬂ(\oaoml vectors in IR

Suppose  CVi+CaVat - +CpVm=0 With Co,Cy, Cm€IR .
= V(O Aot +CVin) =V T
=) V- V4GV Vot +CVi Ve = O
= V'V, =0 (Wi'V, =0 for %)
= CiHV”lIO

= ;=0 (each Vi is nonzero)

- N B} .
Hence Vi, Vi, ",V are linearly independent .



Prop IWC vectors VT,VZ,"',V} G\Rﬁ are orﬂnogoml,%eg \Corm o basis.

P_WC Toke A to be the watrix with columns Vi Vo, V.

Since Vi, Va, ", Vn are orﬂ/\ogomi,ﬂ/\eg are \'\near\g mc!epemlevﬁr.

= RREF(A) has o \eaclmg 1 n every column
= RREF(A)=T (A is a squore motrix )

= V., Va, ,Va form a bosis of R

Note Most boses of IR are not orﬂ\ogoml

Prop  Given on orthogonal basis B=1V, Vo, W of IR, the ®-coordinate

vector of VelR is

Ci
— Ca . 7_:
[V]®= 5 with CFF'
Cn

ot We hove V=CV+C Vot +CiVh
= V'V, = (CV+C Vot +CVo )V,
= V'V = OV V4GV Vo + - +Cvn Vi

= V-V, =WV (Vv =0 for i%j)



Eﬁ Congider the vectors
|

Vi=| 3|, voa=[-1|, va=]1I
|

() Determine whether Vi, Vo, Va form an orﬂmogovxal bosis of R

Sol We have

VoV, = 12+3(-1)+1-1=0
VoVa= 1-4+3 1+ - (=0

Vo' Va = 2:4+(-1)-1+1-(-#)=0

= VW, Vo, V3 QGre orﬂ/\oaoml

= V., V5, Vs form ‘avx orﬂ\ogoml bosis of R

(2) I possible, express the vector

-8
w=|8
6

0s a linear combination of V., Vi, Vi
Sol Wi, Vo, Vs form an orﬂ/\ogoml basis of IR

= W=CVi+C Vot CsVa With

_WV _ (81483461 22

\—VT'VT— |z+5z+|z I )
=WV (8248 (N6l 18 _
2 v;_.v;_ 2?_+(_|)z+|2. 6 )
. _WAVL (84816 () 66 _
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