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1. Introduction and summary

As we pointed out in the Fourtlh Berkeley Symposium [4], an infinite diment-
sional version of the complex measure in the k-space Ek,

(1) Fk(dx) = Xk(dx)/(V27rh)k, Xk = Lebesgue measure

is useful for a mathematical formulation of the Feynman integral [1]; h is a
positive constanit which is supposed to indicate the Planek constant in its
application to quantum mechanics and Vz, (z #4 0) denotes the branch for wvhich
-7r/2 < arg Vz < 7r/2 throughout this paper. Since neither Xk nlor ( 2irhi)k
has aniy meaninig wheni k = oc, we canniot directly extenid this measure to the
infiilite dimensionial space El+' (Hilbert space). Therefore, Awe shall consider a
linear funietional Fk(f) iniduced by the imeasure Fk in (1):

(2) Fk t2) I x
X(x

J;k. (v12ihi)k
and extetid this by putting convergenit fact.ors as

(3) Fk(f) IJi f(x) CXI)
I (V I(x - a), (-r - a))] Xk(dx)

JE- k IJ (X2rhi)
where a is any clement of Ek and V is a strictly )ositive-defihlite symmetric
operator. The domain a)(Fk) of definitioni of Fk is the space of all Borel meas-
urable functions for which the limit in (3) exists for every (a, V) and has a
finite value independent of (a, V). We shall rewrite (3) as

k nv
(3') Fk(f) = 11liIn ' f(r)N(dx: a, n'),
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