ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY
Gram Schmidt Orthogonalisation Process

Theorem:
Every finite dimensional inner product space has an orthonormal basis.(Gram

Schmidt Orthogonalization Process)
PROBLEMS

Apply Gram-Schmidt process to construct an orthonormal basis for V3(R)
with the standard inner product for the basis (vi,v2,vs), Where vi = (1,0,1) ; v2 = (1,3,1)
and vs =(3,2,1).

Sol: The first vector in the orthogonal basis is

W1 =V = (1,0,1)

(v2,w1)

The formula for the second vector in the orthogonal basis is W3 = v, - TNE
1

1

The quantities that we need for this step are
(v2,w2)=((1,3,1),(1,0,1))

=1+0+1=2

llw1 [12=(w1,w2)=1% +0% +1% =2

The quantities that we need for this step are

(v2,w2)= ((1,3,1),(1,0,1))

=1+0+1=2

llw |12=(w1,W2)=12 +0% +12 =2 .

Therefore the second vector is
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w2 = (1,3,1) =(1,0,1)

=(1,3,1)-(1,0,1) = (0,3,0).

The formula for the third (and final) vector in the orthogonal basis is

(v3:W1) (173,W1)
7 W1~ 2
lwll lw I

W3 =V3 - Wy

The quantities that we need for this steps are

lw|12=(W2,W2)=0% +32 +0? =9,
(vs,w1)=((3,2,1),(1,0,1)) =3+ 0+1 =4
(va,W2)=((3,2,1),(0,3,0)) =0+ 6 +0 =6

Therefore the third vector is

Ws=(321) - 5(1,0.1) - 2 (0.3,0)

= (32.1)-2(1,0,1) - =(0.3,0)

= (1,0,-1).

llws||?=(ws,w3)=12 +02 +(-1)? =2

The orthogonal basis is

{(1,0,1),(0,3,0),(1,0,-1)}



The orthonormal basis is

B = {bl: b2: b3},

(wq)

lw I

b2 — (WZ)

lwa |l

b3 - (W?,)

llws I’

Where by, =

Iwill> =2 = [lwll =v2

Iwall?=9 = [lw,ll=3

Iwsll> =2 = |lwsll=v2

_ (wy)) 1 L
bl"||wl|| C (\/E’O’\/E)

_w)
= (0,1,0)
_ (w3) _

T llwsll (%0;—;)

3

Therefore the orthonormal basis is

B = {b1, by, b3}

1

p=i(55,0.5),(0,1,0) (5,0
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