
 

Bilinear Forms
Spaces

B VxY F iia b if
B u 1 and BC not one liver
for each fixed u w C W

Generalizes idea of inner proohet

x B mnftlxmnCFI
FBIA.clICAC is bilinear

Associated K B one two maps
RB V U v Blu 1
LB V V w BG I

B is nondegenerateif RB and LB
are uyechie If V is fd note
this is the same as

sayingthey
are isomorphisms

It's sufficient to work with just RB
if X is f d

Proops RB LB under the no 114th V



top i B 1
Proof
IRB yk _IT and we
hue VE x by v arale
we get the diagram

y n y

walt

By def for a e U we hone B IN
2 RB EV's We have a

code G some yell so

her x EU ORBXxl orders x

edu RBCx ovule B X 1
B xn

That is eradyRB is the map V F gun by
X Bund

which agrees with v This
under V 2 aah we hone
C2B LBh

Set Bal Blanco form on X



Two parts of view for
balancer forms for V f d

i Bal E Mn El via
B e B7p

where Epdp has i j entry Bluingher p quiz basis of V

For a matrix the Mnlfl we

get a Ibadan form Ty
Blunt EisptAEwTp

2.1 BN E LGU'T voi
B 1 RB

This says b liner forms pick out1in maps from V to V

The first apprack use coordinates
while the second is coordinate
free



Can talk about forms in either language
e g
Elp invertible B non degenerate

Rpg lid

Since VEX there's a natural
bilinear form

Big Xxv F gun by
Cu ft fan

12,3 1s the map v eval
and this is an bio so this form
is non degenerate

if T y y one can see

Bulu THA Bn Tw f
So that duals are some sort of
adjoint

In fact we can define a adjointof Td



f l f I i f
by Tadi V y

1 adj Lj'oT 43

Then BaluTadilwl Bw Tu w for

all u we V Compare this with
what I did last week

last connection fr B Symonette
non degenerate defense for
we v

wt well Bmx o for all xewfarmh.HN

if ye wt then 12,36161 0 her 2
all XE w so 12,3616 C IN

i e Rps maps wt to w So again

orthogonally are dually

d
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