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EXISTENCE THEOREMS AND EVALUATION FORMULAS FOR
SEQUENTIAL YEH-FEYNMAN INTEGRALS

Byoung Soo Kim' AND YouNG-HEE KiMm

ABSTRACT. We establish the existence of the sequential Yeh-Feynman integral for
functionals of the form F(z) = G(x)¥(z(S,T)), where G belongs to a Banach alge-
bra of sequential Yeh-Feynman integrable functionals and ¥ need not be bounded
or continuous. We also give formulas evaluating the integrals of these functionals.
Note that these functionals are often employed in the application of the Feynman
integral to quantum theory, and ¥ corresponds to the initial condition associated
with Schrodinger equation.

1. Introduction

Cameron and Storvick [4] gave a simple definition of the sequential Feynman in-
tegral on Wiener space which is applicable to a rather large class of functionals. In
particular, they showed that the sequential Feynman integral exists and equals the
analytic Feynman integral for all elements of a Banach algebra &* of functionals ex-
pressible as Fourier-transform of measures of finite variation on Ls|a,b]. Moreover
in [6], they established the existence of the sequential Feynman integral and gave ex-
plicit formulas for evaluating the integrals for larger classes of functionals containing
the Banach algebras S studied in [4].

On the other hand, Yeh [16,17] extended Wiener space to Yeh-Wiener space, that
is, a space of functions of two variables. Much varied work on the integrals (analytic
Yeh-Feynman integral and sequential Yeh-Feynman integral) on Yeh-Wiener space
has been done in [1,9-12,14].

We turn now to reviewing the basic definitions on sequential Yeh-Feynman integral
after which we will describe more precisely the results of this paper.

Let Cy(Q) be the Yeh-Wiener space, that is, the space of real valued continuous
functions z(s,t) on @ = [0, S] x [0, T] such that z(s,0) = x(0,¢) = 0 for all (s,t) € Q.
Let a subdivision ¢ of () be given:

O=sg<s1<---<=8 0=tg<ti <---<t,=T.
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Let X = X(s,t) be a quadratic surface in Cy(Q) based on a subdivision ¢ and the
[ x m matrix of real numbers = = {;} and defined by

X(s,1) = X((5,1),0,5)
Gk =&k = G fj—1,k—1(
(sj = sj-1)(tk — ti-1)
Ei—1 — &—1h1
(s

—sj-1)(t = th-1)

) + gj—l,k - 5j—1,k—1<

+ — 851 t—tp—1) +&§—16—1,
S — Sj-1 I tk - tk—l ) ’
when (S,t) c [Sj—lasj] X [tk—17tk]7 50?0 = 507]? = §j70 = 0 for g = 1,2,...,0 and
k =1,2,---,m. Where there is a sequence of subdivisions {0, }, then o,l,m, s;,

and = will be replaced by o0y, I, My, 5.5, t and =,,.

Let g be a given nonzero real number and let F'(x) be a functional defined on a
subset of C(Q) containing all the quadratic surfaces in Cy(Q). Let {0, } be a sequence
of subdivisions such that ||o,|| — 0 as n — oo, and let {\,} be a sequence of complex
numbers with Re A\, > 0 such that A\, — —iq as n — oco. Then if the integral in
the right hand side of (1.1) exists for all n and if the following limit exists and is
independent of the choice of the sequences {c,,} and {\,}, we say that the sequential
Yeh-Feynman integral with parameter ¢ exists and it is denoted by

iy . Ao [TOPX 92
- / F(x)dz = lim 7,5, /Rlnmnexp{—g /Q (1), 0, Z)]| dsdt ]
X F(X(('a')70n75n))d5na

where l
o — ( >lm/2]1;[1kl:[1 sy 1 tk . tk—l)]_l/Q'
L
) A 0?X 2
Hy\(0,2) = Yo exp{—i/ [(‘35 8t((s’t)’0’ E)] ds dt}
\ N lm/ I m
(1.2) = (g)l QH’H[(Sj — ity — ty—1)] 7
A O (€ = Ejmie — Gt + Ejm14m1)?
xexp{ =3 ;; (55— ;1) (b — tr 1) }

Thus in terms of H) (o, Z), the sequential Yeh-Feynman integral can be written

syfq
(1.3) / F(z)de = lim Hy, (00, En)F(X((-, ), 0ny Z0)) A

n—oo Rlnmn

To describe the class of functionals that we work with in this paper, we need the
concept of absolute continuouity for functions of two variables. For any subrectangle
R = [a,b] X [¢,d] of @ and a real valued function z(s,t) on @, let Ag(x) = z(b,d) —
z(a,d) — x(b,c) + x(a,c). A function z(s,t) is absolutely continuous on @) if the
following two conditions are satisfied [2].

(i) Given € > 0, there exists 6 > 0 such that ) ,_» |Ag(z)| < € whenever R is a fi-

nite collection of pairwise non-overlapping subrectangles of R with ) .. m(R) <
§, where m denotes the Lebesgue measure on R2.
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(ii) The functions z(-,T") and z(S,-) are absolutely continuous of a single variable
on [0, S] and [0, T, respectively.
Let D5(Q) be the class of elements of Cy(Q) such that z is absolutely continuous

on @ and gfgt(s,t) € Ly(Q).
For u,v € Ly(Q) and z € C5(Q), we let

(1.4) (u,v):/Qu(s,t)v(s,t) dsdt,
and
(1.5) <u,v>j,k:/tk /.J u(s, t)u(s,t)dsdt

foryj=1,....,land k =1,...,m. Thus we have

(1.6) (w,0) = ) (u,v).

j=1 k=1

If there is a sequence of subdivisions {o,}, then (u, v);; will be replaced by (u, V). k-

Let M(L2(@)) be the class of complex measures of bounded variation defined on
B(L2(Q)), the Borel measurable subsets of Ly(Q). A functional F' defined on a subset
of C5(Q) that contains Dy(Q) is said to be an element of S(Ly(Q)) if there exists a
measure f € M(Ly(Q)) such that for x € Dy(Q),

(1.7) F(z) = /LQ(Q) exp{z’<v, %>} df (v).

Note that S(Ly(Q)) with the norm ||F|| = || f|| = var f is a Banach algebra [1].

In the application of the Feynman integral to quantum theory, functionals of the
type
(1.8) F(z) = G(x)¥(x(S,T))

are often employed, with G € S(Ly(Q)) and ¥ corresponding to the initial condition
associated with Schrodinger equation [4,6].

In Section 2 of the present paper, we prove the existence of the sequential Yeh-
Feynman integral of the type (1.8) when W is the Fourier transform of a measure
of bounded variation on R. However this condition restricts ¥ to be bounded and
continuous.

In Section 3, we shall establish the sequential Yeh-Feynman integrability of the
type (1.8), where ¥ need not be bounded or continuous. We also establish formulas
for the evaluation of such integrals.

2. Sequential Yeh-Feynman integral of some bounded functionals

Let v € Ly(Q) and let o be any subdivision
O=sp<s1<--<g=8 0=tg<ti1 <---<t,="1T.
We define the averaged function v,(s,t) for v on o by
1

(2.1) vl ) = e ) = )

<U7 1>j7k
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when s;_; <s <sjand ¢ <t <tpforj=1,...,land k=1,...,m, and
(2.2) Uy(s,t) =0
when s =S andt="1T.

LEMMA 2.1 (Proposition 2.3 of [10]). Let v € Ly(Q) and let {o,,} be a sequence of
subdivisions of @ such that ||o,| — 0 as n — oo. Then we have

Tim o, 13 = [lol3

The following theorem shows the existence of the sequential Yeh-Feynman inte-
grable of functionals in S(Ly(Q)) which was established in [10].

THEOREM 2.2. Let F € S(Ly(Q)) be given by (1.7). Then the sequential Yeh-
Feynman integral of F' exists and is given by

(23) / " Fla) de = / B exp{ ~5- oI} df (v

for each nonzero real number q.

Next we consider two more functionals which are different from but are closely
related with the expression (1.7). The functional in Theorem 2.3 below was studied
in [6-8], while the functional in Theorem 2.4 was studied in [5]. These functionals are
often employed in the application of the Feynman integral to quantum theory.

Let T be the set of functions ¥ defined on R by

(2.4) (r) = / explir€} dp(¢)

where p is a complex Borel measure of bounded variation on R.

For € € R, let ¢(§) be the function v € Ly(Q) such that v(s,t) =& for 0 < s < S
and 0 <t < T thus ¢ : R — Ly(Q) is continuous. If E is a Borel measurable subset
of L]0, T], then ¢~*(F) is a Borel measurable subet of R. Let

(2.5) W(E) = p(¢~ (E)).
Thus ¢ € M(L2(Q)). Transforming the right hand member of (2.4), we have for
VIS DZ(Q)7

/0%
(2:6) v 1) = [ ewfifn g avw),
and W(z(S,T)), considered as a functional of x, is an element of S(Ly(Q)).

THEOREM 2.3. For # € Dy(Q), let F(z) = G(z)U(x(S,T)) where G € S(Ly(Q))
and ¥ € T are given by (1.7) with corresponding measure g in M(Ls(Q)) and (2.4),
respectively. Then F' is sequential Yeh-Feynman integrable and

B A I K e A R C

for each nonzero real number q.
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Proof. Because S(L,(Q)) is a Banach algebra, and G(z) and U(x(S,T)) belong to
S(L2(Q)) as functions of x, we know that F' € S(Ly(Q)). By (1.7) and (2.6), we have
for x € Dy (Q),

F(z) = /LS(Q) exp{i<v + u, %>} dg(v) dp(u).

Making the subtitution w = v + u on the inner integral, we have

F(x) = /L%(Q) exp{i<w, %>} dgw(w — u) dip(u),

where the subscript w in the measure g indicates that the integration is being per-
formed with respect to the variable w. By the unsymmetric Fubini theorem(Theorem
6.1 in [3]), we have

, 0z
F(z) = /LQ(Q) exp{z<w, m>} dfg.p(w),
where f,, is a complex measure on B(L2(())) defined by

fyu(E) = / 9 ) ().

Now, applying Theorem 2.2, we have

/syfq F(x)dx = / exp{—z—qung} df . (w).

By Theorem 6.1 of [3] and the transformation v = w — u, we have

/syfq F(z)dr = /L2(Q) exp{—Qquv + uH%} dg(v) dip(u).

Finally by (2.5) and the Fubini theorem, we rewrite the right hand side of the last
expression to obtain (2.7). O

In [5], Cameron and Storvick proved the existence of the sequential Fourier-Feynman
transform of the functionals

(2.8) H(z) = / Pl 2)) 20 duo)

for x € D[0,T], where D[0, T is the class of elements x in Wiener space such that x
is absolutely continuous on [0,7] and 2’ € L»[0,7], and ® is a bounded measurable
functional defined on L»[0,T]. Moreover, recently Kim and Yoo [13, 15, 18] extended
the above result for the generalized sequential Fourier-Feynman transform.

In our next theorem, we establish the sequential Yeh-Feynman integrability of the
Yeh-Wiener space version of the functionals of the type (2.8). Our results in Theorem
2.4 below can be applied to establish the sequential Fourier-Yeh-Feynman transform
of the functionals of the type (2.8).

THEOREM 2.4. Let ® be a bounded measurable functional defined on Ly(Q), and
let

(2.9) Flz) = /Lz@ exp{i{v, %>}Cb(v) af (v)
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for x € Dy(Q). Then F' is sequential Yeh-Feynman integrable and

(2.10) / " ) dr = /L B exp{—2%||u||§}q>(v) aF (v)

for each nonzero real number q.

Proof. Let a measure f, be defined by fs(F) = [, ®( ) for E € B(Ly(Q)).
Clearly f, € M(L2(Q)) and for x € Dy(Q),

2

Fo- [ enfils 5 LA

so that F' € S(LQ(Q)). Applying Theorem 2.2 and replacing df,(v) by ®(v) df (v), we
completes the proof. O

3. Sequential Yeh-Feynman integral of some unbounded functionals

All the functionals we worked with in Section 2 was actually bounded. In this sec-
tion, we discuss the sequential Yeh-Feynman integrability of some unbounded func-
tionals, that is, we establish the sequential Yeh-Feynman integrability of functionals
of the form

(3.1) F(z) = G(z)V(x(S,T)),

where G € S(Ly(Q)) and ¥ need not be bounded or continuous. The same type of
functionals on Wiener space, but not on Yeh-Wiener space, were studied in [6, §].
In [6], Cameron and Storvick established the sequential Feynman integrability of
those functionals. While in [8], Chang et al. studied the sequential Fourier-Feynman
transform and a translation theorem for such functionals.

To assist the proof of Theorem 3.5 below, the main result of this section, we first
introduce some lemmas.

LEMMA 3.1. Let 0 =ty < t; < --- < ty, let &,, c1,...,¢n and By, ..., B, be real,
let a« > 0 and let Re A > 0. Let

A e (& — &1 — i + Ckfl)Q
JE/ expy ——
Rm—1 p{ 2 ; Oé(tk - tkfl)

= Be(&r — &1 — ko)
+i T }dgl o dE .

(3.2)

£
Il
—

Then we have

o <—><H<>> )

2)\a Z 2altm <_A(§m = cm)" + 2il&m = em) iﬁ’“) }

k_tk 1

where &y = ¢o = 0.
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Proof. Since a > 0, we have 0 = 79 < 74 < --+ < Ty,, Where 7, = at; for k =

0,1,...,m. Changing the variables u = & — ¢, for k =0,1,...,m, we apply Lemma
1 in [6] to obtain

J:/le eXp{_%ZM Zﬁk e 1)}du1"'dum1

iy Tk Tk—1 Tk — Tk—1
27\ (m=1)/2 /15
~1/2 _ 1/2
() ([

k=1

1 m 9 1 m ﬂi 1 , ' m

= i )}
XeXp{zA (Zﬂ’“) 2 Tk—Tk1+QTm< iy, =+ 2t ) B
k=1 k=1 k=1
which completes the proof. O]

To prove the following lemma, we need a mathematical induction on two variables.
That is, a statement P(l,m) is true for all natural numbers [ and m if it satisfies the
following three conditions.

1. P(1,1) is true.

2. For all m > 1, if P(1,m) is true, then P(1,m + 1) is true.

3. For all I > 1, if P(I,m) is true for all m > 1, then P(l + 1,m) is true for all
m > 1.

LEMMA 3.2. Let | and m be natural numbers. Let 0 = sg < s1 < --- < s and
0=ty <t1 < - <ty Let &, and Pr,. .., Bim be real, and let Re A > 0. Let

I m
P(l,m)z/lm 1exp{ Sy (S = &1 Agj]; 1+ &ork)?

]21 k=1

n Z i Bin(Cin = &1k = &1 + §1h1) }

A
j=1 k=1 gk

Xd&ig- - dSim - d§ i d§ 1 A& - A€

(3.4)

Then we have

j=1 k=1
1 m 2 1 l m 52
(3:5) eXp{ 2\s;t (Z Z 51?’“) o) Z Z L’;
™ j=1 k=1 j=1 k=1 7
I m
P ( Altim + 22&»’"22@0}’
j=1 k=1

where {o, = &0 =0forj=0,1,...,landk =0,1,....,m, and Aj = (s; —sj_1)(ty—
ty_q) forj=1,...;landk=1,....m

Proof. We shall use induction on [ and m. Let us first assume that [ = m = 1.
Then there is no integrals in the right-hand member of (3.4) and, both expressions in
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(3.4) and (3.5) equal to

1 .
eXP{ 25t (_)\fil + 2@51715171)}’

and the lemma is true when [ = m = 1.
Let us next assume that [ = 1 and m be arbitrary number. Then

_ (El k — fl k— 1 Blk fl,k — gl,kfl)
P(1,m) = /R 1exp{ 5 ; A 4 Z I fdin i,

Now we apply Lemma 3.1 with ¢, =0 for £ =0,1,...,m and a = s; to obtain
2781\ (m=1/2 1~ 1
P =2 (52 (T = ) eo{ g ()
(L,m) =1, h\ ;};[1 k= ti-1) exp syt Zﬁlk

R T .
%12 o (- Afim+2zsl,m;61,k)},

which is equal to the right-hand side of (3.5) when [ = 1, and the lemma is true when
[ =1 and m is an arbitrary natural number.

Let us next assume that the lemma is true when [ > 1 and m > 1, and proceed to
establish that the lemma is valid when [ + 1 and m > 1. Multiplying (3.4) with [ by

exp{ 2z(§z+1k—§lk—fl+1k 1+ &)’

A
o I+1,k

RS — & — Grpmt + G
+ZZB!+1,k(§l+l,k fl,k fl+1,k 1 &,k 1)}’

pet AVERYS
and integrating with respect to §m, 41,1, - - -5 §i41,m—1 on R™ we obtain
+1 m 2
(e — &1k — S T &1k1)
Pl+1,m:/ exp{—— ph 7 SLk TSkl TS L
L jzl 2 A
I+1
Z i Biwn(&ik — Ei—1k — o1 + fj—1,k—1)}
Ajk
7=1 k=1 >

Xd&iqd&im - d&py - d&m d&ip1 - A m—1-

By the induction hypothesis we obtain

P+ 1om) = (ot (25) " (T TT 836)

<

I
_
=

Il
—

(3.6)




Existence theorems and evaluation formulas for sequential Yeh-Feynman integrals el

where

_ (S — &k — € + &ip-1)?
K(l,m):/mexp{ QZ 1k — Sk Al;:kl Lk—1

k=1

S~ — &g — &
+ZZ Bi1 k(s — &k — Er1.h—1 + Ei—1)

AVERS

I m
1 .
i 281t <_)\612’m + QZ&’m Z Z 5j7k) } d&:m d£l+171 e €l+1,m71-

j=1 k=1
Now we apply Lemma 3.1 with ¢ = & and o = 5,41 — s; to obtain
_ 27T(Sl 1— Sl) (m-1)/2 /71
() = 52 (BT =R ()
( am) m \ ]!;[l( k k 1)

m

1 - 1/2 1 Blit
% exp{ 2)\(8[+1 - Sl)tm <Z Bl-i-l,k) B 2)\(Sl+1 - Sl) Z }Kl(l7 m>

tr — tr_
=1 k=1 kT Ykl

where

1 ‘ -
Ki(l,m) = /Rexp{m <—)\(fz+1,m - fl,m)z + 20(&1,m — Eim) ; 5l+1,k)

23l1tm <_)‘5127m + 2i8m Xl: i 5j,k> } d&i.m

Jj=1 k=1

1 m
-0 S (#2600}
exp{2<$l+l _ Sz)tm< §i1m T 268041, ;@H,k
ASii1 2 Aig1,m
X ex {— m + <—’
/R P 2(S141 — 51)51tm, 3 (8141 — 51)tm

- Zﬁl—&-lk‘i‘_ZZB]k)glm}dglm

S — S
I+1 l J=1 k=1

+

Performing the last integration on ¢ ,,,, we obtain

K(l,m) = ( o )1/2(27T(Sl+; — Sl))m/2 <ﬁ(tk — tk—1)1/2>

Si+1

m

con{ s () - s )

St = S1) o=tk — tk1

X GXP{— <—)\52 m T 20&1m Y B 1,k>
25101 — 51)im I+1, + ; +
(Sl+1 — 81)Sltm A
+ ( Sl 1m — Bl Lk
2As141 (S101— 81)tm > (S141 — s1)t Z "

T L.Ziﬂmky}-

S
L
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Substituting this value of K (I, m) in the last member of (3.6) above we find that

ym— I+1 m
P(l+1,m) _ (5l+1t ) 1/2(2#) [(14+1) 1]/2(HIHA1/2>
J
I+1 m +1 m B
8 exp{2/\8l+1t <lelﬁjk> B _ZZA_
I+1 m

1 9 ,
+ 28l+—1t7n (—/\§l+1,m + 2i&141,m Z Z Bik

j=1 k=1

N——
W—/

that is, the lemma is true when [ + 1 and m > 1. Hence by mathematical induction
the lemma is valid for all natural numbers [ and m. O

Applying Lemma 3.2 with s, = S, ¢,,, = T and 5;; = (v,1);; for j =1,...,1 and
k=1,...,m, and using the relationship (1.6), we obtain the following lemma.

LEMMA 3.3. Let v € Ly(Q) and let &, be a real number. Let o be a subdivision
of ) and let Re A > 0. Let

1 m
A Z Z (Ein — fg 1k —&k1+ &1 k-1)?
JorlGtm, V) = o /le 1 exp 2 )tk — te-1)

— S
j=1 k=1 i—1

(3.7) & §ik — &1k — &ik—1+ &j—1h-1
T Z (v, 1) (85— sj-1)(th — te-1) }

X d€y - dfl me e dg i dg g, A&y - dE

Then the above integral exists and its value is given by

(3.8) oG] = (22%)1/2 {QAST(M&m (v, 1))
3.8 1 L& <U, 1>g2',k
) ; ; (s5 = 85-1) bk — th-1) }

Using Lemma 2.1 we easily obtain the following lemma.

LEMMA 3.4. Let v and {0, } be given as in Lemma 2.1. Let {\,} be a sequence of
complex numbers such that Re A, > 0 and \,, — —iq as n — oco. Let J,, , (§,v) be
given by (3.7) with o, A and &, replaced by o,, A\, and §. Then we have

(39) T (6 0) = ()" exp Ky (€ ),
where
(3.10) Kyl&:0) = gogmla + (0, 1) = 5[l

Now we are ready to establish the existence of the sequential Yeh-Feynman integral
of functionals of the form (3.1).
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THEOREM 3.5. For # € Dy(Q), let F(z) = G(z)U(x(S,T)) where G € S(Ly(Q))
is given by (1.7) with corresponding measure g in M(Ly(Q)) and ¥ € Li(R). Then
for each nonzero real number g, F' is sequential Yeh-Feynman integrable and

gy [P = () 1/2/L . /exp{K (6, 0) U (E) de dg(v),

where K (&, v) is given by (3.10).
Proof. Let o be a subdivision of ()
O=s9<s51< <=8 0=tg<ti <---<t,=T.

Let A be a complex number with Re A > 0, and let

La(F)= [ Hy(o,Z)F(X((-,-),0,Z))d=

_ A L& &k — &1k — b1 + Em1h-1)?
= Yo,\ /le eXp{ 2 ; Z (3] — ijl)(tk — tk*l) }
X F(X((a ')7 g, E)) d=.

: < ik — &—1k — k-1 T §j—1,k—1
exp{z Z Z(v, 1)j6 (8;_ Sj—l)gtk — tk—J1> }

and so

_ A &k — fg 1k — k-1 +fj—1,k—1)2
F) —%,/\/le /L2 exp{—522 55— 5 ) (tr —tr)

j=1 k=1

+ZZZ , 1 fgk—f] 1k — k-1 + &1k 1}\If(§l,m)dg(v)d5.

j=1 k=1 8.7 - 83_1)<tk - tk—l)

ByLemma3.2W1thﬁjk:Oforjzl ...,land k=1,...,m, we have

Re)\ fyk 5] 1.k — fjk—1+€j—1,k—1)2 -
/]R ) / exp] ZZ St L (g, dg(o) 0

=1 k=1 (85 = 8j-1
Re/\ 1/2 Re A
< |, 1 V(&) dém d
< Fioal ™ (5o /L(Q)/exp el ()] i dg(v)

which is finite, and so we apply Fubini theorem and Lemma 3.3 to obtain

/LQ[OT/ A (6,0) V() de dg(v).

where J, (&, v) is given by (3.7) with &, replaced by ¢&.

Now let {0, } be a sequence of subdivisions of @ such that ||o,|| — 0 as n — oo,
and let {\,} be a sequence of complex numbers such that Re A, > 0 and A\, — —iq
as n — 0o. Then we have

Lo (F /LQ[OT/ T (6, 0)U(€) dE g v).
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But by the Schwartz inequality,

ln mp
<U,1>2 . <U 1>ngk <0
ST =1 k=1 (Sn,j - Sn,j—l)(tn,k - tn,k‘—l) -

and so we apply dominated convergence theorem and use Lemma 3.4 to conclude that

tim o, (F) = (5g7) [ - / exp{ K (€, 0) U (€) de dg(v)

and this completes the proof. O]

From Theorems 2.3 and 3.5 and the linearity of the sequential Yeh-Feynman integral
we have the following theorem.

THEOREM 3.6. For z € Dy(Q), let F(z) = G(z)¥(z(S,T)) where G € S(L,(Q))
is given by (1.7) with corresponding measure g in M(Lo(Q)) and ¥ = Wy + Wy with
U, € Li(R) and ¥y € T is given by (2.4). Then for each nonzero real number q, F' is
sequential Yeh-Feynman integrable and

[ rea = (gg)” |, Jetie o @asas

v el glvra }dp< ) dg(0)
L2(Q)
where K (&, v) is given by (3.10).

(3.12)

Cameron and Storvick [4] gave an example of sequential Feynman integrable func-
tional which does not lie in the Banach algebra S on Wiener space. As a corollary
of our result Theorem 3.5, we obtain an extension of the Cameron and Storvick’s
example to the sequential Yeh-Feynman integral. That is, we establish the existence
and an evaluation formula for sequential Yeh-Feynman integral of L; functional in
Corollary 3.7 below.

COROLLARY 3.7. For x € Dy(Q), let F(x) = V(x(S,T)) where ¥ € L(R). Then
the sequential Yeh-Feynman integral of F' exists and is given by

o1 [T e () el o

for each nonzero real number q.

Proof. Since the constant function G(z) = 1 is obtained by taking g the probability
measure concentrated at v = 0 in Ly(Q), G(x) = 1 belongs to the Banach algebra

S(L3(Q)). Now (3.13) follows immediately from (3.11) O
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