Set J(m)::fOTL(t,x,i‘)dt. Since x +an=x when t=0,T=n(0)=n(T)=0.

T
J(x+ an) :/ L(t,z 4 an, & + an)dt
0

:/O (t,3)+ </ n+—n)xadt+o(a2)

oL

T d
(integration by part) = / L(t,z,d)dt + / < oL >adt + %na 0 +o(a?)
; A\ o

T oL
(Since n(0) =n(T)=0)=J(x) —l—/o (g—i - d(iab )nadt +o(a?).

So
T oL oL
8L d_ rep aL d_
D = T od — _ _ 0% . 1
T@)lan)= | ( L La )nadt < OL ok 1)
oL do- o . N L
We can choose 1< 0 when B % <0, so the positive property for inner product is still maintained.

And for bilinear and symmetric properties are trivial.
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