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Definition:

Let a, B be vectors in an inner product space
V(f).Then « is said to be orthogonal to P if

(a,5) =0
Ex: Ha=(111llandf =(10-1)

(,B)=1+0—1=0
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Note (a).The relation of orthogonal in an inner product space

IS symmetric.
e (@pf)-0-—-(Fa) -0
Therefore [ is orthogonal to «

Note (b).1). If @ is orthogonal tof, then any scalar multiple
of a is also othogonal top.

i.e (ka,B) =k(a,f)=k.0=0
Therefore ka is orthogonal to
Therefore ka is orthogonal to

2).The zero vector is orthogonal to every vector (0,a) = 0



heorem: The vectors a and [ in a real

inner product space are orthogonal if and only
iflatBI =llaltlBl

Proof: Let a and [ are vectors in inner

product space V(F).
Now [l a+ B II° =l a I*+Il B I
S(a+p,a+p)=(aa)+(B,B)

< (a.a)+(@,p)+B,a)+(B,B) =
(a, @) + (B, B)
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< (@p)+B,a)=0
S (a,B) + (a,f) =0 - Reall.P.S

S 2(a,p) =0
S{ap)=0
S a, f are orthogonal

Hence the proof



Definition: Orthogonal set:

Let V(F) be an inner product space. A nonempty
sub set S of V is said to be an orthogonal set if any two distinct
vectorsin S are orthogonal. (OR)

inner product space if
(a;, aj) = 0 ifi#jand

(a;, a;) =1if i=jinV(F)
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~ Theorem: Every orthogonal set of non zero

vectors in an inner product space V(F) is
linearly independent.

Proof: Let S be aan orthogonal set of non
zero vectors in an inner product space V( F).

let S;={a; a,,as _a,}befinite subset of
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Let 0= (0,a)
= (g + Hat ... Faa, a,) =(0 a)
= ay (o, g ) tay (g, oy )t ray (a, ap )+

+  ala @ )=0
= a1 (0)tay (0)+...tay (ay, ay ) ... .+a, (0)=0
Sa (@ a )= 0

ﬁak ”ak ”2: 0
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T =2a,=0, (“V1<k<n)
. §q is linearly independent

. Every finite subset of S is linearly
independent

. Every orthogonal set of nhonzero vectors in
an inner product is space V(F)is linearly

independent.
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