
I
Let f- Hi , . . . ,xn) =

f. (x ,) fzcxz) . . . fnlxn)

where fi :[ai ,bi] → IR

are continuous functions .

Then f is continuous on I?

Moreover
,
we have

§.
"

f (x, , . . .,xn) dxi =

= Sa? is ,GD . . . fi exit . . .fm kin) dxi =
= f. Cx ,) - - - fi. .Hi-i ) fit,Gi) - n . fnlxn) .

vi.S fiGil dxi
ai

this implies that
I
*
If I = Taif Cxildx . . . . §!fCxu) dxn



Hence
, for any two

2

permutations it, it
' we have

Ia Cf ) = In (f)
for all special functions f .
Let it be the subalgebra

of CCIT spanned by functions
f- Hi , . . .,Xm ) - f , (x ,) . . . fm kn) ,
fit C-4ai.li] ) , it isn .

Then f contains constants .

Moreover
,
if Cx

, . . . . ,xn) and

Cys , . . . , yul aoe two different

points in In, there exists
Kian

,
such that Xi t y ;



Let y :[ai , b ;] → IR
s

ie Kil te Cgi) .

Then f- (x , , . . .,xn ) =pGi) is

in A and

f-Cx , . . . , xn ) t fly , , . . . ,ya) .
Hence

,
A differs points

in A .

By Stone -Weierstrass
theorem it is dense in

CLIT
.

Put

woe CIT -- lb , -ad . . - Ibn- ant .
Then we have



4

II
*
(f) I ±

a
!!! . .l!! " I fkn . . .all data,) . . - dating E
H f H . wolfIn)

.

Let f- C- C CI
m)
,
and E > 0 .

Then there exists g e
A

such that It f - g H c E .

This implies that

I I
*
Cf ) -I

*Cg) I 4-Iit ft - g) l
E H f - g k woe (In)

s E . val CIT

for any permutation it .
Let it and it' be two

permutations . Then



IIit (f) - I* Ig) / s
5

E. wolfIn)

and

I Iti tf) - Ia (g)I E E n woe IIY .

Since g c- A

Iit (g) = I#(g) .

Hence
,
we have

I Iit Cf) - Iai (f) I =

I Inter) - It Cg ) t In Cg) - It . If) /
E II#Ifl - Iacg)It II# If) -I# Ig) /
E 2. E . ool (In) .
It follows that

IaCf) = It . (t )

for any f e
C (In)

.



Therefore , linear forms
6

It are all equal on CCIn)
.

We define
Iff) = I# (f)

for any permutation it .
Hence I is an iterated

integral and it doesn't depend
on order of integration !


