1 Q—) (De-fine P(‘») =1 and q(*-) = X.
Then . (

-2+ 3%, r__(
So ris orthogenal to both p and,q

b) Let pe & and 9 e O Since p is even,
P(-l) = p(u) So

5o (50)
= P ] .
P ( 4O

Moreoves, because q is odd, q(o) = -q() <o
q(o) =0, and Q(’O = -Q(‘).

H%Cﬂ )

N = :“) R
1 ( qto)
Thorefoe, PTG = p() q(0) - plIgql) =o.
We Cmclud.e thot € amd O are orfhcﬂana.l
) By b, O< € It cemains fo be shown thal
€+ ¢ O, which con be doe in diffrent ways.

For example, |et p € E7 Then P is orlhogam»l to
oll po(jnomiols In E) in potf:iCu.IM to £ e¢f



and 1€E. Weite P(%) = pot pyx +p 2 with
Po;PuPzCR and. note that the ladter .'mpl:e.s 'Hlol'

Po T (o

( PotPi +P: ! =0 and
Po-Pr +Pr I
Yo T |
Po t Pl*PL | = 0.
Po-PrtP | \1

Hemce, 5(Potp)=0 and 3fo +Apz =0.

> fo =0 and thus olso p, =0.

Se pis of the foam P(x) = pa, which is
indoed. odd. => E'S O and thus O = €7



& O) > & O i |° 9 2
TA ( ) (o 2| " (1 5).
Now compuie. the eisenvolue_s cﬁf ATA :
8-\ 2
d.d:( 2 S-X) =(8-A)(5-A)-‘r =0 =

N -izh+36 =0 = (A-3)(A-4) =0
= A|"‘_9 andL ?\z=‘|'.

We cmclude +thet the singu.lar values 0=F A oce:

6|=3 Qﬂd, oz'_'l.

Hemce, 2 s o-g the form

6Gi O 2 0
<J--.- - (0 GL) = (0 Z)
0 o o O/



Next, we compute a. V:

3-9 2 L
( a 5’3)(3) =0 =) 13-x=o and.

'y 2 -‘-I'S =0 = %:-15.
The.re,go‘e, choose

o &)

so that |an“ =1,
Moreover,

8-4¢ 2 "
( 2 sy (5> =0 = ‘rx+25 =0

omel 2% -l-j =0 =) H: -2%.
So pick

- L :
V2 * & (—2)'

2
Hemee, \ = \-‘I‘; (l ,2_5.



4
NOWJ U-| = 6. A V|

' S
= &
3\s (z)

Also, w, = -cls_z Av, = -9[_ (
I Y
EEAR (-24).

Fu'no.l(3, we comPuke. Uz, which has to be oF norm 1
and. orEhoaonaJ xfo both w, and w,.

Wrte uz = (3): then 2Y -92 =0 amd
St4yY+a2 =0.

So wsy is of the form

-24 L
Uy = ("'ﬂ) , We tale Wy = —3_ (:‘) 50 that
N/

i"

w |-
/\
ONN
Mo -

[us|l =1 Therfee,

2
i\‘ o -3
U= i: A1 2
& \B =
2 =z 1
[ Jg 3



A sinﬁu.lw volue dzcompoe’.ﬁon of A is then:

Lz V',
5

) 3{s

b) d.(A_) M\) =

&
app\'ox‘nmdidn i
)

3
3%
K-
K1

A

\
V)
Z

oM~ P

2
3

vils vl = Zpe Al Sl ‘-‘;T"I“

Q

o O
\_/\/

e,

Glv Gk o
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s o

~
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W= wld |
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