MATH 2025 Fall 2009

Assignment 3, due Thursday, Nov. 5, 2009, before class
For partial credit, show all your work!

1[12P]) Which one of the following defines an inner product on the given vector space V.
If it is not an inner product list at least one condition from the definition that
does not work and show why it does not work!

a) V=R? ((z,y), (u,v)) =zv. Nok om Cnr\frpf‘od,uul ;
C(l\Cﬂ,CllO)]:o kot (1,0)F (0,0)

b) V=R% ((z,9,2), (u,v,w)) = 2zu + 4dyv + zw.  lhnev n roduck
(Al tha numben 24, | >0, So Uir wan dome v cham )

c) V=R3 ((z,y,2), (u,v,w)) = 3zu — 2yv + 10z2w. Not &mn y - prool.ua-n-
C(o}l,ﬂ‘(o‘l,ol): -2 Lo

d) V = C([-1,1]) (the space of continuous real valued functions on [-1,1]), (f,g9) =

lef(t)g(t)ezdt. ls am IMMMMC* ( wory oMouwn ﬂ‘-lM] :

O g =S, et 30 B =0, Hun T'etss 0o fW =c.

@ Fix %T\‘\.ﬁm f’-‘) S._!\ TN 30'5&*&4 o Gwaan Yeccune Hhe l"l’loerm.o
9 Lon

A L W (s) = etat = ¢! ack \*¥|
G)V=e0afr[l—1,1]),fflf(t)ggt)tdt. 3 frngcaeds $.13NE e

Not v:vmr;-mgu\d be cauns 1<o m[-/‘lj‘u (%‘:“' ey
Tahe Wf Ui St 'ng)ioU e

)
g) V=C(-L1), (f,0) = [ F(D)a(t) dt.
Nod wwnen m&uul. Tabe :?. o im (e), hon -f-'rl'blbwi (8£)=2




2[6P]) Consider the inner product ((z,v, 2), (u, v, w)) = 2zu + 5yv + 32w on R?:
a‘) Eva‘lua'te ((13 _27 3)‘1 (11 11 ﬁ3)) = =1 35

Solukam: 2 +5(-2). | +3.3:(=3) = 2—-/0-T7= - Z&

b) Are the vectors (1,—1,1) and (1,1, 1) orthogonal with respect to this inner product? \r es

(Cy=y) )= -5+ 35=0

e dm

3[6P]) Evaluate the following inner product and norms using the inner product (f, f) =

JL f®)g(t) dt on C([-1,1)):

a) (B+262—t,82) = Vi~ \
(Je i) s e 2t -t Tm (ga&\— SG: 3 243 b =
TLEE T ;
—‘s-t*il-l:—{d:ﬂ- = 'é“*"‘é" - 31 N _/_‘-7
b) I8 —tll = | : -
¢ +5 4 =
T T S Rl
p - 27!
= ..-é-.{;’-x- -s.l—{.
= —7 b }
W~ &4+ 2O /6




4[6P]) Consider the inner product ((z,v, 2), (4, v, w)) = G + y? + 2@ on C>.
a) Evaluate the inner product ((1+¢,2 — 3%,3), (24,24 34,1)) = — | "LC

Gotukioms  (C1a¢, 230,30, (34,2824, 1)) =
= (et @) + (-2 (ar3) + 2| =
= 21+ (a-3L)(2-3L )+ 8=

==+ Q3+ -6t —61—-9*73

= — |43

m——

b) Evaluate the norm ||(2 + 4,3 — 2i,9)| =. \i l Ct

o B
It(Qvét'L—MtC)l[l.-.-. lzti.\z-{-\%-?&lz‘-b\ul
= Yil+ x4 +l=19



