©
Suppose th, %,.. 'S an orthonormal basis on domain
. wterval
D-.-[O,l'.(.. ~ Note that this domain 1 unit :,nm From

6 4 1 rather +than - s and by, is shorthand
For by (x,) 4B

For any comtinuous real-valued functlon F(x)l on D we have
oo
f(x) i = nz an by (x) A
=0
where ap's are suitably c¢hosen rea( cwefficients,

The first two L,'3s are Flottea( below,
Yo (x) by(x)

1

ke \ %
~> X X > x
i /h‘q 1

‘/

q\ As shown above , by(x) has +the constant value ke.

Determine ke . Explain  your answer.

Py Orthonormal basis =» (bo,5°)= 7 = fb: Ax = J: k?k' i-kf
o

b) A2  shown above , b (x) is q s('rqi?/ré Gne Crossihy
the x-axis at k,. Determine k,. Explein your answer.

. |
, ol - Orthonormal basis =% Cloyb)) =0 = fb,b, Jz‘:fol-b, dx
‘ b _ ‘

% A’u ”ﬂda' 6, <0 > k, =

i
2

¢) Find a  function F(x) Such +hat Qqo=0 and a,=0
W its  Series  eXpangion. Hint: try a polynomial.

Aobn- Start with ;(x)sxt, find  as,q, and let

‘F(x) = :F-(x) ~ Qg Bg(Z) - q.“b,(k-) . Then 4°‘=Q,=0 ‘FDI' {[x).
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1.2, eat) Fr x* we have o= (x% bo) = r x*1dx = £3\° %
R ° 3

\

A= (b)) =[x eglep)de =,

-]

We  need kz "no donémue wrth Huis qf roach.

2 2 3%
Coy, b)) =1 f ke (x—\) dz<= k, Z-L x* Adx = 2/, 3'

2 k A
1 = Zkz _‘_ = E_‘s => k-¢= 1]72_'
12

f‘ X" k,( x-—.‘_) dx = hq 50‘(:— i x‘) dx

(] ()

¢
a, =m AN -r\-
12 12
T
Flx) = x - -1 -1 m(::—_\.):;:—xﬂ—\_
3 Uiz 2 6

Easier 4”%46/1 is 4o start with Cv—_L) whic¢h |4

L b, lo)r symmetry, and ,$ljl|$
' <
% );(x-—%) b, dx=0

7

_ !
So a;=0. F e = X P
! °or Qo W have e = J;(x—Ji) | dx =’LL x dx
v,
v 2
=2% \o = 2-g= \

' kS
—Hxﬁs(x-\i) - L = x"—x+i-\_= X=x+1
12 4 6

Etther way E(x): X x4+ A
6
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