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My office hours this week :

( i::a. "

mm )
situation : V = inner product space ( F = IR or Q )

(finite dime)
.

Qn : can we find a basis of orthonormal
vectors ?

LI

example consider 2 vector, I
, I in some V

W -

-

spanhi , .

, ID
⑨ Find a basis of W of orthog. vectors
⑤ find an ortho norml basis of W

.

Sdf picture

3µF,
•

can
Find c

hey
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Tv
,
= T

, Lectwe##⑦
find WI in span W ,

I to it
,
= J .

find Ira : WJ = Tz - CF hold ,

and twin
,
7=0 find c !
-

-

O - LWT
,
I > = SI-CJ

, ,
I >

= 45,57 - air
,
,J, >

Solve for c :

c = Iz
,
I>

Fi
.

(note ,

I
,

> >
O)

.

Th = Tz - stair ,> - (T , =D
-

W
,

<vii.7

then ( hi , in ,) is an ortho
g
basis of W

.

⑤ make this orthonormal 117152=58,8 >
WT -

-

, Wy
"Frill KWIK



Jazz this
up : %!%¥③

theorem ( Gram -Schmidt)
-

Let V be an inner product space
S '

-
= IT , . . .

,
Tn ) is a LI set in V

.

Define a new set S
'

= (hi
,WI
,
. . .

,
-Wn) As

follows : ① Jr
,
= J

,

-
-

③ WI = vi. - 14k , w,
>
-

- W
,

LWT
,
F

,>

+ - - -

.

+
⇐

,WI-D

Ein
.
>

"
" ]

foor k= 2,3, . . ,n .

then S
'

is an orthogonal set of non-Zero
vectors set .

④ spans = span S
'

③ span ( I , . .,vI) = span (wi , . - jerk)
for oh I E K E n

.
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idea of proof : Lectwe#①④
construct Jr

,
= I

,

v

WI + ni ( in spank.in)

Ty, t China) ( in spareribs) )
-

see also
-

Tik to
,
⑥ above holds

.

pref induction
,
on #S .

Show :

① span5k = spans,
"

i. s. ri
- " 4 :÷÷÷: lsi :-. ( hi , . .
.,wI )

if k =L

S
.
= s

.

'

= (T ) Ito
. ( since Ga LI)

.

assume stint in red is true for k- I

span 5k - , = span Ski
,{ si

,
is a bunch of orth-gnonjeqe.ro

stew same is true for Sk
.

⑧
Sk

'

= { in
. .

. .

,wie)
know LWT

,
hi; > = o l E isj E K- I

also know ht
, , - . - ,WI -, F O .
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NIS :

LWT
,
Tru.> = Lectwe##⑤↳
to

.

" kicky

-
-⇒

fit'÷÷÷÷" " I+
qp

Tvi t . . .

+
⇐ ink? -

]<Ein>
W
"

<WI ,wT > = s Jk
, wi>
-

-

s vi. Tru )
swim.>
-

= 0 !!
=

= Ik ,W-i> =0 .

NTS : TNK to

if wTc=J
, then I, C- Spontini , . . .,WTa-i)

as

span IT, , - . . ,V% ,
)

but Vic El spanks
. ..ie ,) Sina (J , , . .

¥
'
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: WI €8 Lectwe##⑥
i. ishown WI # o t to all before

.

span (wi , . Wk) = span ( Vi , - "Vk)
"

spanhi , . .,vI→ ,WI)
"← think about

this

prove
for

yourtdfyExamp6@Findorthog.ba
sis ( and orthonormal basis

for v - span ( f's;) , !÷), fog) ) ER
"

④ ni = I = fig) I. it , > = 2
Vz-W,

= Viv , =/ .
' Iz

= in - firm
.

) in . = I -Eni .

-
wi -- "

:
enmities we

want2



vi. = is - Y;÷
,

it - III. ni

- tilt 's ) - ÷
%'

or Tv
,

=p ,) ( B - )
-

- I

3

orthonormal basis :

( El:) . ,÷l÷
.
) )

.

-

Def W E V is a subspace
wt :={ ie V : I,w- 3--0 VIEW}

.

orthogonal complement of W



• wt E V is a subspace
• want = o }


