f(r)= ibn sin(nwt)

Vectors, in terms of a set of basis vectors:
3

v=Yve,

=1

l

Inner product, or “dot product”:
3
¢-d=)c,d
i=1

To find one numerical component of v:

—_

V.= V-e.

l l




3
7= Yue,

l

f(r)= ibn sin(nwt)

Inner product, or “dot product” of vectors:

n
E-dchidl.
i=1

If you had to make an intuitive stab at what might be
the analogous inner product of functions, c(t) and d(t),
what might you try? (Think about the large n limit?)




Inner product, or “dot product” of vectors:

n
¢-d=)c,d
i=1

If you had to make an intuitive stab at what might be
the analogous inner product of functions, c(t) and d(t),
what might you try? (Think about the large n limit?)

How about:

jc(t)d(r)dz 22

5 \/ sin(ar)

jf/\ N
: Qawrt) -
\/ \/ SlIl

What can you say about fsm(wt) sin(2er)dt
0

A) 0 B)positive C)negative D) depends
E) | would really need to compuite it...
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If m>1, what can you guess about
T

jsin(wr) sin(mar)dt

A) always 0 B) sometimes 0 C)??7?

2-11

Summary (not proven by previous questions,
but easy enough to just do the integral and show this!)

T

_[sin(nwt) sin(mawt)dt =0 ifn#m
0
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Orthogonality of basis vectors:

e-6.=0 (ifizj)

1 J

What does ...

T
[ sin(neor)sin(mandr =0 (if n#m)
0

suggest to you, then?

2-13

Orthonormality of basis vectors:

. {O(ifi;tj) _5
_ =5,

ST dri=))
2% , 0 (ifn#m) _
?_([sm(na)t)sm(ma)t)dt:{l (if 1= m) =0,,
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Vectors, in terms of a set of basis vectors:

n
V= Zviei
i=1

To find one numerical component:

—_

V.= V-e,

l

Functions, in terms of basis functions
f(H) = b, sin(nwt)
n=l1

To find one numerical component:

b, = %'([f(t)sin(na)t)dt ??)

Vectors, in terms of a set of basis vectors:

n
i=1

To find one numerical component: Fourier’s trick

S

i 71,j 2-17




n
e -v=e. ) ve
i=I
n
:zviej ¢
i=1
n
= vi5i,j
i=1
:Vj D’oh!
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£()= b, sin(nar)

To find one component: Fourier’s trick
“Dot” both sides with a “basis vector”

—J f(t)sin(max) = JZb sin(nwt)sin(mt)

onl

i Jb sin(nwt)sin(mwt)

2-20

J sin(nwt)sin(mwt)

—_[f(t)sm(m@t =

X
=25
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an 5n,m ="

Y
n=1

B)b,
C)b,
D) Other/none of these?

2-22

—_[f(t)sm(m@t =

J sin(nwt)sin(mwt)
0
0,

X
-3,
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Fourier Expansion of a Sawtooth

0.5

1 I I

2 terms

5 terms

- 12 terms
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