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Lecture 3
Orthogonality —a—alasll

Two functions f and g defined on an interval a <t < b are said to be

orthogonal on the interval [a, b] if

b
[ rg@ac=o

Theorem (3): (Orthogonality Relations)

Let m and n be positive integers, and let L > 0. Then:

L L
1. j cos (nL_n) tdt=20 and j sin (nL_n) dt =0
i) ~L
L
2. j cos (nL_n) t .sin (?) tdt =0
“L

L
3. jcos (nL_n)t . COS (?)tdt=
~L



L
4. j sin (?) t .sin (?) tdt = {
-L

0 if n#+m

Proof:
. nm L . nm nm
1. jCOS(T)tdtZE T.COS(T)tdt
—L -L

L
= - .Sin (nL_n) tl_L
= [sin(%0) L~ sin () (1)
L

[sin(nm) — sin(—nm)]

= L [sin(nm) + sin(nm)]
nmw

L
=—[0+0]=0
nm

And

sin (T:—n)tdt= %_Lt—n.sin(t—n)tdt

—

_ ;_i.cos(%)t]



= ;—i cos (nL_n) L — cos (nL—n) (—L)]

= — [cos(nm) — cos(—nm)]
nm

= — [cos(nm) — cos(nm)]
nm

=—[0+0]=0
nrm

L
2. f cos (nL_n) t .sin (?) tdt =0
~L

Proof : (H. W.) Use the formula:

sin(4) cos(B) = %[sin(A + B) + sin(4A — B)]



