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" Ir' J 00 Introduction 
1~'U '!í('r,~ 

~'o 
\,p 

'\ The present paper is motivated by the investigations ofaxiomatic 
1 ", \,;1: :('l "i:h, 

I ' 
"i! <'

,»,..If t' ~J quantum field theory (QFT}o In the framework of Gárding-Nightman 
t axioms the (m-point) Wightman functions Wm are consideredo The W m 

1" 

r 
q.,' 

~) 

u 

)1 

f/l A ~'Í ~1 \I, ) l~, 

are linear functionals on the m-fold (algebraic) tensor product 
l.1I!1' •E = E ~ 000 ~ E, m=1,2,000, of a certain 11near space E. Usually, 

Ln QFT there are taken the Schwartz-spaces ~(lRd)', j) (lRd) , deiN, and 
i t "fj,,,,,, ', ,;\ 

"f J. , the Jaffe-spaces (/4-/) for E. In order to prove st:1tements on the 

e; .' 
~ \~ continuity of the Wightman functions 

gies on E~n, n=2,3, •••• 
Wn one has to introduce topolo~' 

"",

til.! ri Historically seen, the problem of defining suitable locally 

p' \ 
s. ...r, convex (l.c.) topologies on tensor products was mainly treated by 

r. von Neumann, R. Scha tten and A.. Grothenà ieck (/.., /, / f 2/, /3 /). 

~~'l' 

3tarting with an l.c. space E ~J , the general theory of loco apaces 
provides the injective, projective, and inductive topológy on E8n, 

'(I 

n=2,3, •••• The pra~8nt paper is concerned with the question whether 
, f'" , r111• 

or not some of these topologies coincide. Fínally, the results are 
discussed for ~(lRd)~n and ~(Rd)~n. In a forthcoming paper these 

topologies will be used for defini~g suitable l.c. topologies on 
tensor algebras. 

The pattern af this pape r is as followso In Section 1 there are 
'l{ 

introduced the injective, projective and inductive topologiés on E0n , 

n=2,3, ••• , and some of their properties are listed. Section 2 is aimed 
at establishing aufficient conditions for the coincidence of the 
projective and inductive topology. In Section 3 there are given 
estimations between the norms defining respectively, the projective 

I~:' 

"1.. 
and injective topology on(~(Rd))~no Furthermore, it is shown that the 
projective and inductive topologies coincide on (:f(IRd) )~n, <and that 
they do not on (~(lRd))mn • 

The notations and definitions used in the following are taken 
from /6/, /11/. Especially, for L;c , topo' ogies 1:, 't'" defined on 

~ the same vector apac e F, let ?: <~' and 't";; 't'" denote that 1:' is 
wea,ker (c oa r-ae r ) than '2;", and t hà t ~ is strictly weake r then 't" , 

'\9 .P~eAHHE!HHbIú HHCTHTYT' 

ç 
I ~ I .~.... 

- '~l""> .... ~ll 

BAepllblx 'HCCJJe.ttQBamdi ,Uy6Ha, 1987 .::=~~------~t. u. • 

reàpectively. 

1f9l\CJU;jj{'tItü.,ü i{HCTIrryT I 
s!a.a:JJ!~liX HCC.'Jp..l10nauflij 
~We.n!rtR"~UA 



1. Definition of l.c. topologies on tensor producta 

Throughout this paper let E [tJ , F [t ,] be Lvc , spaces over the
 
field of complex mimbers (1;, and let n e N, n~2, be fixed. Further,
 
let us put
 

lIln 
E = E QII ••• ~ E,
 

the n-fold (algebraic) tensor product of E by itself.
 
The theory of l.c. spaces provides the class or "topologies 

compatible with,the tensor product", see 16;§44.1/. Among these 
topologies there are the injective, projective, #-, and inductive 
t~pology which will be given in the following. Further let us denote 
the injective (résp. projective, ~-, inductive) topology on respect
ively, E elO F and Ed!ln by t ~ t' (resp. t ~ b ", t ~ t ", t eX) t ") and 

e 7T ~ 'Z
 
-; (r-e sp • 7Tn , ~n' Zn)'
 

. Let f'(t) = fpo(; <iGAl and ;(t') = fpp; f3"éBf, A,B are directed 
sets of indices, be systems of semi-norms defining the topologies 
t and t' on E and F, respectively. Then the topologies t ~ tI, ê ,

n 
t ~t', n-n are defined by the following systems of semi-norms: 

r(t aPt: t' ) tx - EO(I/x); dE A, (3 EB], 

n .J
f (E ) f y~GJ (y); (Xi e A, i=1, ••• ,n],

"'1" •• ''''n 

J?(t~t') fX _ 7TO(,/ x ) ; oUA, ~EBf , 

5' (7T ) ~y~rro( " (y); «.; E A, i=1, ••• ,nl,n l' ... 'O(n .... 

where .. 

e (x):) suptl ~ T(e(i» S(f(1)I, TEUo S€Uof
«,(3 i=1 ' 1>(' ($' 

E'- (y) = sup sl.f -TI- T (j ) (e (j , i » /. T (j ) € UO 1 nlj =
0<.,I ,-, 1 0(... l.L , ' c( • ' , • • • , 

~I ~=1 J =1 J 
n; (x ) = ihf f f P (e (i» p' (f (1) ); x= ~ e (i) ~ f (1)J ,
 

.(3 i=1 0\ ~. 1=1
 

1Ç"J'" ,olof1(Y)' = inf f i: -TI- Pc( (e(j,i»,; s> t e(1,i)~ •••~ e(n,ij 
i=1 j=1 j i=1 

•l 
~. 

for x=te(i) ~ t(i)€ E tJ F, s» f e(1,i) 0 '0. e e(n,i)E Een , and the 
1=1 b1 " 

polar seta u~= ~T€E'; IT(e)!!p't(e), e€El ('t'=r:<, "'j)' 

uf =rSEF'~ 1'J'(f)1~p'(f), fEFI· 

2 

'~., 

Furthermore, if there are systems of semi-norms consistine only of 
Hilbertian semi-norms and defining t and tI, respectively, then the 
so-called õ-topologies exist on E~n a~d E 0 F. They are given by 

'P(õ)'=fY~õo( o(y); O<:.;€A, i=1,2, ... ,nj,
à n 1'" I 11 .... 

y(t ~ t ")' = fX~S-"'R(X); s e «, (3 EBL 
e- 'r 

where 

m
(l: e (1) e (k ) > <f (i) f ('k )') ) 112~o(l~(X) < 'o( , f3 ' i ,k=1 

). 

r n 
€). (y) ( Z IT <e (j ,1) e(j , k » ) 112 

0("""'1(/.41 i,k=1 ~=1 ' ~j' 

<0'0\- =(p,tCo»2, 'f= 0(, o(j' <.,,>,8 =(p~(o»2, and x,y are given as 
above. Let us remark that the & -topologies exist, if E~l and F[t'J 
are nuciear t ,«, spaces, 1$ lo 

Let B(E
en) 

(resp. ~(~n), )(Exn » denote the set of alI 
continuous (respo separately continuous, hypocontinuous) multi 
linear forms on E x ••• x E, n-times. Further, let .B(E x F), J6. (E X F) 

and -l(E XF)' stand for the corresponding sets of bilinear forms on 

ExF.. Recall t ~t' and lT are the finest Lvc , topologies on E~ F 
Een n 

and satisfying 

(E ~ F [t lXl t ,]), = .R (fi x F) and (EGln [rr n l ) ' = .BCE!ln), 
Finally, the ~ - and the inductive topology on E ~ F denoted by 
t ~p t' and t «1,\ t' are defined as the finest 1. c o topology on E ~ F 
such that 

(E. F[t C!l tI])"~ =~(E)CF)' and (E ~ F[t Q'J t'])' =t;(EXF) 
are s'1tisfied,- r-e apec t lve Iy , The {J- und the 1lnductive topology on 

tln 
, which a~e denoted by Pn and Zn' respectively, are analogously 

derinedo
 

Using the introduced notations
 

ri+j=ri~fj' ('1) 

i,j=1,2, ••• , follow, whez-e 1~{E, f)", li, (3,l? and S1=to 
The following relations are valid on ~: 

En «'6"n).(, Trn < f3 -c '2 n° (2)n 

Further, let us remark that respectively, ê n and 1 n are the weakest 
and fineat topology within the class of compatible topologi'es on EClDn • 

3 



2. On the	 egulvalence of certain topologies 00 E~n 

Concerning the equivalence of the injective and projective 
topOlogy one has the fallowing resul t proven in 1 81, /5 I. 
Proposition 1 (Grothendieck, Pietsch, John): 

a) If E~J is nuclear, then ê = rr holds true on E~n. n n 
b )' If there is a system of Hilbertian semi-norms defining t 

on E , and if further E = 1T is satisfied on EBn,n n 
then the	 nucle~rity of E~l fol!ows. 

Remark to	 b): 
G.Pisier constructed an example of an infinite dimensional Banach 
space B (hence B is not nuclear) such that é 2 = F 2 is fulfilled on 
B~2, 191. Consequently, the assumption of b) concerning the 
existence	 of a t-defining system af Hilbertian semi-norms is not 
any redundance. 

The a1m of the following is to give sufficient conditions 
for tne equivalence of T~, f and 2 , respectively.n n 

Lemma 1:
 
a) If E[tl is a metrizable barrelled space, then Eam[rrmJ
 

are also metrizable barrelled spaces, m=2,3,4, ••••
 
b) If E [t] and F [t '] are barrelled spaces, t'hen E ~ F (t ~ t ,]
 

ia barrelled, too.
 

Proof:
 
a) Th~ assertion under conside~ation follows inductively by the
 
following.
 

(I): I~ XCI] and E[t] are metrizable barrelled spaces, then 
X ~ E rJ e,t] is also a metrizable barrelled apac e , 

Proof of (I )': The metrizabili ty of x: ~ E [f'\. tJ ls a consequence of 
16 ;§41.2(7)/. 

For proving the barrel1edness,recall that the equicontinuous 
subaets of (X ~ E [Jot>'lT' tJ )' are juat the e quí.cont í.nuous subsets of 
the continuous bilinear forms on X)( E, 16; §41 • J ('4)'1. Hence we are 
done, if every concerning the duality (X QD E, (X 4D E tI GDr tJ )') weakly 
bounded subset H of (x: QP E [r~ t] )~t represents an e quí.cont í.nuous. 
subset of	 bilinear forms on X X E. 

The we,akly boundedness of H yields that for each (x,e) e XXE 
there is a constant c c 00 such that 

s~p f1b(x,e~; b eH 1 < C. 

.'4 

III 

•Consequently, for each x € X the set 
H(x) = ib(x,.); b €H~ 

is a weakly bounded subset of E'. Since Elt] is barrelled, H(x) is 
an equicontinuous subset of E'. For each e e E, it follows analogously 

H(e) = fb(.,e)'; beR} 
represents an equicontinuoUB subset of XI. Bence H is a separately 
equicontinuous subset and thus equicontinuous due to the continuity 
t he or-em of Bourbaki, 16 ;§40.2('2)'/. This completes the proof of (1).

J
,ri	 b ) If X : E X F _ E <Xl F denotes the canonical bilinear mapping, then 

t ~2 t' representa the finest l.c. topology on E ~ F such that alI 
the mappings 

ge: F[t'] _ E (3) F[t <!Iz t'], e €E, 

gf: E [t ] ~ E 0 F (t aP t ,] , f € F,z 

are contdnuous , where ge(f) =Z(e,f), gf(e) =X(e,f), (e €E, f €F). 

Hence , the barrellednesB of E [t], F [t '1 implies the barrelledneas of 
E (R) F [t ~ t '1 by 11 O ; II. 7 •2/.

t 

Proposition 2: 
a)'IfE[t] is barrelled, then 8 = 2 holds true on ~n. , rn n 

EDn•b ) If E [tJ is a (DF)-space, then 1f = Pn is satisfied onn 
c) If E [tJ is a metrizable barrelled space, then 1Tn = 1 n 

Proof: 
a)Using (1)' and Lemma 1b), the barrelledness of Ecmn[ln] follows. Hence, 

every separately continuous multi-linear form on EX ••• XE, n-times, 
is also hypocontinuous due to 16 ;40.2(5)/. Thus (3 n = 2 follows.n 
b ) Applying 16 ;§41.4(7)1 and (1)', ECID[Trml are also (DF)-spaces, 
m=2,3, ••• ,n. Using the continuity theorem for bilinear mappings~ 

/6 ;§40.2(10)/, ~ (En') =:B(En)' follows. This proves b). 
c) Using a contlnuity theorem from 16 ;§40.2(1)/, the assumptions of 
c) and Lemma 1a)' imply that every separately continuouB pllinear 
form on EfIiJIJ'(rrml X E [tJ ia also continuoua, m=1,2, •••• Henoe 

7fm ~lT" t =, 1T ~2 t	 ('J )' m 

is satisfled on ~ m+1. The further proof ia given by induction: 
.'.... O) yields lT"2 = t aP.,..t = t «'t t = 2 2 • Now, asaume tha t ;rk = 'l k for some 

k e IN, 2 ~ k < n, Titen 

1Tk +1 = 1T"k ~.".. t = '"k ~ t = t k C1D'L t = 'lk+1 

follow beoause of ('1), O):. ThuB the proof ls completed • 

~ 
I 



•3. Topologies on the tensor products of Schwartz-spaces 

This section i8 aimed nt an application of the results of the 

previous section to the schwar-t a-apacea ~(Rd), .o(lRd ) , ae s , /21. 

ª1_.f_iJB~2 
Let us	 confirm the following abbreviations: 

(m) = (m1, ••• ,m ) E ( INI )d , (m+k) = (m kCIN~,d	 1+k, .•• ,md+k), 

N = (1+(xi)2_(8IdXi)2)/2, i=1,2, ••• , nd,i 

N(~) =	 ~ (Ni)ffii , (Ni)o = I (identical mapping on.~(~)), 
1.=1 

x= (x1 , ••• ,xd) f:lRd , dx = dx1 ••• dx IN~ = lNufoj.d, 

Then 

[ff:C dO (lRd);Sln(m)f(X)1 2dx<CIO,j7(lRd) =	 (m) € (N~)d]. 

Further, the Schwartz-space topology fd on j(fld) is given by the 

following system of Hilbertian norms 

f(fd) = ff_lIfll(~); (ní) e (rr'i~)d5' 

f €j'(lR d), II f ll(flí ) = ()IN(m) f(x)1 2 dx)1/2. Recall also 

(j'(lRd ) )8n C ~ (f{nd) , 

where f 1~ •••GI f € (f(lRd 
) )&1 is identified wi th the f'unc t Lon n 

(x1, ••• ,xn.)~ f 1 ( x 1) ••• f (xn ) , xiElRd (i=1,2, ••• ,n).n , 
For hoe ~(Rnd) let 

$1 Nn	 /
Ilhll(m1, ••• ,mn) = (S IN ..... ,m) h(X1' ••• 'Xndidx1 •• dXnd)1 ~ 

1N1 ~n d n-1 m:+
where N(m , ••• ,m ) = Tr !r(N ~ , (in1 ) , ••• , (ínn ) E (1N§)d. 

i+r d)i=1 r=o
 

1
Then f 11. 1I( -1 "'n ~; (m ) , ••• , (mn ) E (fi§)d) defines the Schwartz-m , ••• ,m J 

spac~ topology fnd on ~(~nd). 
The following lemma proves estimationB between semi-norma on 

(y(~d) )_2. 

Lemma 2: k 
Let h =Z f(i) • g(i) € (~(Rd)).2, (rrÍ), (r) E (N§)d be given. Then, 

í=1 

Remark 1:
 

a) Lemma 2b) and Proposition 1b) imply the nuclearity of ~(lRd).
 
For a direct proof of nucleari ty we refer to 1 2. / •
 
b) Similar estimations to these of Lemma 2 are also valid for
 

(j«(Rd. )t)n wi th arbi trary n E IN, n} 2.
 

Proof of Lemma 2:
 

a) follows by.the following equalities


~l 6(ôí),(~)(h) = 

=( E (JN(m)"f(i)(x)" N(m)f(j)(x)dx)(5n<r)g(i)(x)· n(r)g(j)(X)dx))1/2 
i, j =1 

~ (m,r) (i) (i) 12 1/2( 51 c: N f (x1' ••• ,xd) g (xd+1 , ••• ,x2d) dx1•• .dx2d)1=1 

IIhItUn,r) • 

b) Let	 us put 

<f,g) = 5f(x) g Cx ) dx, '" d /l 
f,g€j'(/Rd), and (â), (F), (r), (m) € (lN§)d, sI< =1í(si+1) i. 

i=1 

Further, let be given the Herm1 te-functions 

~o =TT-1/4 e-t
2
/2, 

9l lc = (2 kk l) - 1 / 2 ( _ 1) k 77"-1/4 e t 2 
/2 (d/dt)k e- t 2 

, 

k =1 , 2 , ••• , and 

~(s) = ~S1 ~ •••• ~sd. 

Uslng the theorem for the N-representation of ~ (/10 ; Theorem V.13/), 
the Hermite decompos1tiun 

f = L «_ ~(s)
 
(ª') (s)
 

converges for each fe.:f(Rd), where 0«8) = <91(s),f). Recall a1so 

N(r) ~('rrí) = *(m +1 {i ~(m),	 (4 )i1=1 

N) 2
I/~(m lI(õ) = 1,	 (4')' 

(õ) = (0, ••• , o) € (1N§)d. Furthermore ~(F.d) c .:f(If{d) I holds true, ~ 
where a € ~(lRd) is identified with the linear functionala) IIhH(", "') = 6'("') ("'\ (h),, m,r ffi , r) 

( a , •>ê ~ (Rd) 
I • 

b) Tr(m),(r)(h) ~ (TT
2

/ 6 ) d min[E(JÍÍ+2),(r)(h), €(6í),(r+2)(h)j. 

6 7 



Then (4), (4') imply the equivalence Q2'_~_ifl~2 
/\~(S)tU(f) if and only if P,I.!:st:, (5) The Schwartz-space D(~d) of test-functions with compact support 

is given by 
}\€C, u7 {T€(f(lR d)),; IT(.)I ~1I.IJ(f)l. Further,

f)= I 2)(àd ) = Ü 2) (i)(lRd ) ,
 

k (i) (i) k (i) (i)' o o
 I 1::1
 
é(H) (r)'(.~ f m g )= suPt!.L" T(f )S(g )1; T€u(",),seu(r)J i
 where .,l)(a)~d) ::: tfE:c-'(lRd); Bupp('f)c:fx~'Rd; Ix 11:!: :a " ••• , IXdl~al1,1°' ~=1 ~=1 tt 

~ a>O. Further, let z>(a)(~d) be furnished with the i .e , topology $(a)'
~ supfls( r. T(f(i)) g(i)) ; seuo(",) I 

r which is defined byi=1 
(6)

II t T(f (i)) g (i) 1I 
~: tf~ sup fln(m) f(x)'l; xE:Rdl r (m)'c (lN:JE)d],

t\I 

i=1 (r) 
..., o f € .u(a)(lRd), n(m)'=* (d/;}X.)mi, (Bí) € «(NiE)d. Then, let § denote

hold for all Teu (;n' Finally one gets i=1 L 

the topology of the strictly inductive limtt of the l.c.spacesk (8') (i) (8) (i)
1T(N) (",)(h) = TT:(",) ("')( L (L: <r/J ,f '1 r/J ) e g ) ~ 

m , r m ,r i=1 (8) ",(i)( d) . 
~ B, 1=1,2, ••• , i.e., 

1) (Bd) L8):: lim lJ (i) (lRd ) [5 (i)'J.
(~) Z 1/r/J(s)1l "'. 11 t <~(í3) ,fCi»g(i)11 ~ - .IV 

- (g)' (m) i=1 (r) Note that S is defined by the following system of semi-norms: 

l' S' .J- 00 00 TI NI j(sn+2)-1 ~ ;f(o) = 7. f_ Q(1ti)(~i)(f); (oi)i:::o' (""i)i=oe (1iJ) ,(~) (f) IIr/J(s)11 (m) EUtl+2 ) , (r )' (h ) 
00 

f E: 2J(Rd
) , Q(~ )(v )(f) ::: ~ 'ti 'qi .;, (f),

(+) ~ ...fí ...í1+2)-1.... )' Ui i i=o ' i
«~) s (8' ) c (fií+2) , (r)'(h 

qi,s(f) ::: suptmaxilnr f(x)!; r:::o,1, ••• ,sj; i ~,xr<i+1]. 

(7T/6)d € (flí+2) , (r')' (h)'. Further, noticing j)(i)(Rd)[S(i)j are non-normable (F)-spaces, 

i=1,2, .... , it follows that ,ü(Rd )[ c51 is an (LF)-space which is not 
Simi:ar estimations yield 1í(ní)', (r)'(h)' ~ (TT"/6)d E(iií)', (r+2)'(h)'. an (LB)-space. 
This completes the proof. For the sake of notational simplicity let us put d=1. The 
«.) is a consequence of the triangle inequality. generalization to arbitrary dER ie straightforward. Let us define 

ãfií 2(II): (5)' implies + ~ (s) e U(fií.+2). Considering (61' for Cf) (ffi'+2 ) the bilinear form b:.õ (R)'x.() (IR)~ C by 

N N 2 ('N) 00 

and T = ãm+ r/J s , inequality (II) follows. b(f,g)' = L: n 
m 

f(x) tx=o g('m+ ~), 
m:::o(+)' is a consequence of (4), (4').)' 

f,g E: .v (IR) , D = d/dx. 
Concerning the topologies introduced in Section 1 t'ne follow1ng 

Lemma J: 
~is eatisf1ed. 

The bilinear form b is separately continuous, but not continuous, 
Propoeition 3: I)," Le., b t ~ (.v(R)~2) \ .B (J)(lR)GD2).
 

Ón (~(Rd))~, E = Zn holde true.
 n Proaf: d
 
a)'Let bei given a fixed gell(R). Then there is an m'é ~ euch thatProof: 
g ê ~ (m' )'(IR). Henee. the following .hold:ln !l 7í followe by Lemma 2b) and Remark 1b). S1nce ~(Rd)' ie an (F)'- 1 n m' m'm 

epace, the aasumpt Lons of Propoei tion 2c)' are satiefied. Thue, 7T"n = l n• 
Ib(~,g)1 :::/ko n f(x)rx=o g(m+ !}I!: m~o'g(m+ ~)I qo,m(f). (7) 

I 
8 9 
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,I; 
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1 

Pur-thez-, for f1xed f€".v(f() and Ô :: IDm f(X)rx::oj, m::O,1,2, ••• ~ m 
one geta 

~	 ~ 

Ib(f,g)1 ~	 I'D suptlg(x)/ i m ~ Ix/<m+1} = Z. 't qm o(g}.m	 m m==o m==o '
 
The ae par-a t e continuity of b(.,.)' is yielded by (7) and ('7').
 

b ) 1et us assume tha t b (', , .)' is continuous. Then there have to
 
I
 

sequences	 (Fr)r:o ' (rr)r~o € (®I)~ such that 

Ib(f,g)/ s Q('t. )(r )(f) Q('t )(r )(g),

t r r ~
 

f, g E. f) (R)'.
 

Now choose gE.(J(fR) with supp(g) c (-1/2,1/2), g Co ) == d >0,
 
and put
 

g(m)'(x) :: g('x-m- ~)',
 

c = maxrsupi!D
s 

g(X)'/i X€IR; s==0,1, ••• ,rml.m
 

Note supp(g(m»'C(m,m+1), and
 

(rn) 
Q(~ )(r )(g ) == ô c	 (9)m m..

.Jf fi
 
Further choose a sequence (h("»)'v~r +1' h(v)€ j) (IR), such that
 

o
 
supp (h (v) ) c (-1/3,1/3)
 

sUPilD~ h(.J)(x)/; X€fR] > v 'to 1"" c.", d-1 qo , r (h (v) ) • (10)
 
o
 

(Such a sequence (h(~» exists becauee of qo,.,,(h( ..·1) =
 

= SUP~ID"'h{v)(x)l; X€lRf," >ro' and the non-normability of .D(1)'(1R)'.) 

FurtBermore, there are X'V E (-1/3,1/3) such tha t 

8up{/D" h(v)(x) ; xElR1:: ID""h(v)(x)tx::xl • .. 
Putting f(v)(x)" = h(")(x-x",), one geta 

( ("),..r (v) J. (,,)
Q('t", )(r )	 f ) == 00 qo r (f ) == 11 qo r (h ), ( 11),. r te ' o 0 ' o 
ID"'" f(..r)"(x)tx==ol:: suP{ID~ h(")(x)l; XE:IRJ, ( 11 ' ) 

V"= ro-t1,	 r o+2, •••• Finally using (9), (10)', (11)', and (11'), 
• 

(v) (v) I (v) (.J)Ib(f ,g ) / (Q(~ ~(r )(f ) Q(~ )(r )(g » = r .tt f r 1,/
(\D

Y f(")(X~x==o I ls(", + ;)/) / (1'0 qo,ro(f(~» ~q.",rof'(g(~»» 

> v
foll6w for ~ But this yiélde a contradict~on to (8) for> r o• 
~ --+00 • Hence the proof is completed. 

re 

Proposition 4: 
d

On (.lJ(R »(l!In, é n == lTn '* In 'ln hold. 

Proof:
 

The nuclearity of .l)(fRd ) [ &" ] , / 2 / , implies E = 7T by Proposition 'l a )',
 n n 
Since ~(~d)[Gl le an (LF}-space, it ie barreIled. Bence, ~n = Zn 

follows by Proposi tion 2b)". Finally, Lemma 3 yields Tr ~ zn. n 
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XociiMaH r. . E5~87-891 
0 TOllOnOrHHX H~ TeH30pHb~H llpOH3BegeHHHMH 

HccnegoaaHbi noKanbHO-BbinYKJibie TononorHH Ha n-KpaTHOM 
TeH3opHOM npoH3BegeHHH Es ••• sE, o6ycnoaneHMbie HccnegoBaHHH 
MH aKCHOMaTHqecKOH KBaHTOBOH TeOpHH nOnH. llaHhl AOCTaTOqHhle 
KpHTepHH 3KBHBaneHTHOCTH HH~eKTHBHOH, npoeKTHBHOH H HHgyK
THBHOH TOllOnOrHH. 3TH pe3ynbTaTbl llpHMeHHIOTCH K npOCTpaHCT
BY lllaap~a S (~d) , D(~ d) • 

Pa6oTa BbmonHeHa B Jla6opaTOPHH TeopeT~eCKOH cllH3HKH 
mum. 

Coo6wettHe 061>eJIHHeHHoro HHCTHTyTa IIJlepHwx HccnenoaaHHii. Jly6Ha 1987 

Hofmann G. ES-87-891 
Topologies on Tensor Products 

Motivated by the investigations of axiomatic QFT, l.c. 
topologies on then-fold tensor product Ea .•• aE are stu
die~. Sufficient criteria for the equivalence of respecti
•.rely, the injective, projective and inductive topologies 
are given. The results are applied to the Schwartz-spaces 
S(~<i), D(~d). 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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