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Forme differenziali in domini di classe C'

i sudiano alcune questioni relative 4 forme differenziali di classe L*
.‘.Qqnﬂ:nd.uudmndldmzc‘ 1 lavoro fomisce anche le premesse ai lavord [91
ef10l.

§ and
Tnmmhmdh:wdummpﬂdmof-#

ferential forne e first introduuced and Stpkes’ formruls i proved. The spaces of

forms here mhdmhﬂ"(iﬂimlddﬂuﬂlﬁ”ﬂmofdmL’w‘hdb

ribational exterior derivative of the same class. As a consequence bosh of the Poincaré

dualiy {sce [2]: (hp.vmu.llmdoflhdeu‘mémtuln} Chap. TV, 29)
the cycles aseciated forn: ate nex: defined. Through this notion the in-

wd-mfmmhﬂmﬁm.w Then we give the defini-
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syutem of cyeles of 3 and we prove that the dual base of a funda:
mental sysiem of cycles of 2 s also a fundamental system of cycles of 38, Finally
some relations between. the Betti numbers of 32, F and K"\, being &* = R* U
U {1}, are investigated, Through these findingy and by using some propertics of the in-
tersection number of two cyckes, we etend a theorem of C. Miranda fsee (5} Theo:
rem VI 10 0pen sét 2 of class € and to forms of class /! (362). This theorem yields
lldmnhmﬂ:ﬁﬂlhhwilolli{ﬁumlﬁmunaﬂbymorww
C'differentiable cycles of 3Q.
Mmulsmubundhtm:khnipundfa appeoach Dirichlet and Neu-
mann problems, already solved i [5] in open sers of class €-* and hslderian
data, in the same context of this work. These cxtensions will be reported else-
where

L. - Noramons asp ouasmoss

Throughat this work @ vall denote a bounded connected C'-domain of R". Thus
8> 0 exists such that correspanding to cach paint Q o the boundary 382 of @ there is
a syscem of coordinates of R with oclgin O and « sphere, B(0, ), with center Q and
cadius 9, such that with respect to this coordinate system

2NBIQ, 0) = {ix.x) e R ! X Rix, > Ex)] NBIQ, 8)
where §u GJ(R™™), £(0) = (3£ /8¢)(0) =0 (=1, ...,n = 1). For any Qe dQ
and re (0, 8), we deine B(Q, ¢} & coondinaie neighboriond of Q, while the function
T, $lx) € 32 NBQ, ) x e k™

s called the cooniinate fimction of B, r). The pair (B(Q, r), ) is named u coordimste
pair. Furthermore, (see [13]) there exisis an increasing sequence of €™ domains,
2c 9, such that @, Q@ in C" according to Netas (see [7: pig. 85) und a sequence
of diffeomorphisms, A,: 32— 82; such that

wn i sup [0 = 4,(Q)] =0,

There is a finite covering (B, )u.‘.ufaﬂbrqzn:ﬁmuﬂ = B(Q,. &) with center
Q€32 and radivs 3, such tha

2 B,N3R={lxx)eR " ¥ Rix, = ()} NB,
and

B,N3Q = {{xx)e R~ x Rix, = E4 1)} N B,




=

Cwhere £, & CJ (R* 1, £,(0) = (8, /)0 = 0= 1, ....n = 1), §a e &5 (R"™)
~and

4 ti s = & ey =0
s %= (b)) 0 92N B sz e R}

(6 Fom(x falx) €30, N B, x ek L
B Fio /=1, ....5— 1 it resulis that

e i T ® by,

w&mlymu %32 N B,), where (£ 04, 0 %), ks the i-th coordinate of the
. function T4 oA 057"

ForanyQ 6 32 , N(Q) willdenote the unit nn porml 10 99 at 0 and N, (O} the
it innes nocmnal to 324 at Q4 = A4(Q). I s easy to see that Ny(Q) — N(Q) uai-

this work, E5=1,...,m,
s NP = {2y o) N 1S < <)
Further i 1 = (i}, ... #,) @ N} then ' wildwmrheumdemin.,“ AT
&N, such that {7 Loeenads) B8 8 permutation of
Let U be an open set wuilmhyc}m:.cé.w:..imm

spaces of all differential forms of degree 5 whose components belong to C* (U, CF (1)

-nu.'w)mpmhay:ra, Et,ﬂ(nndﬂmndﬁ:md:ﬁmdhll.-}nm
.

W = s N e e
19 T = Z blbrun:

We will denote by €2 (U) the space of the regudar forms in U, sccording to Whitncy (see
[14): Chap. IIL, 16) and by €}, (U) the space of the regular forms with compact sup-
in U. ., for any w, e C (1), dw, is the exwerior derivative of a,
C“(aﬂ)mdl..'(aﬂi)mﬂdmnhmuhﬂ dﬂwulluuun?ﬂl\ﬁlhﬂ
for any coordinate function &, & " () belongs to G (U} and L] (U)) respectively (see.
[14]: Chap. 11, 12), where U is the range of £. Finally, according to Whitney {see [14]:
Chap. TIL, 17), the space of the regular forms in 362 will be denoted by C*(32) and for




=
any w, & € (39), do, is the exterior derivative of o,. We set

(1.10) h,lu.em=,§ﬁir"'lwmllm.--->

where (9] <1<« i & panition of the unity of class ", subordinate 10 a fixed cover
(B,)1 1< of 32 and (B,,%,) i & coordinate paie. It is not difficult o see that wsing
different covering and « different partition of unity subordinate to the cover will give
mw.mmummm.mnmmu(amumm

2. - NONTANGENTIAL TRACES AND Stoses’ pomamna

By the definitions of interior and exterior nontangential traces of 1 fimction, (see
1811, we give the following

Dismions 2.1: Let w, = 5 a,d, be  form defned in @ or in R\ D), We sy
that &, bas interior montengentisl trace \exterior respectively) in LF(3Q) if for any
€ N7, 4, bt interior wontangential trace a;” \exterior a," respectively) in L? (3Q). The
Jorm (1}
2 w = L 47 dX(Q)

)

{the form
22 W= E*‘-,'ar.(m
respectively) i calied the interioe nomangential pace \exterioe respectively) of w,.

Trsorem 2.1: Letwn, = Ega.ﬂmc.':m 1f o, has the tnterior nontangential rrice
i LE(3Q), then @, w L{(Q).

Proow: It is sufficient to observe that for any coordinate neighbochood
B=B(Q,8),

»
olraans B [a [ o b sopacs
MG es

»
<X [ [ (Mios, sy e
M s
where Ms,) is the interior nontangential muxmal function of 4, (see [8]). B

() X,(Q) i the resticton t0 30 of £X,, hence dX, Q) = 7* dX,. where j: 382 — R” s the
inchusion map.
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Tisonin (of Sromss) 22: Lt , = 3,0l & (). F ., bus miemor
ial trace in Ll (88) and, for amy I =1, ...,n, 3o { 0Ny L} (D), then

g%sl jdw,_,-.!u:_.‘

Procw: EV= ):( Dk ’l,(a,'wﬂ).lhenjdw
zlml&]nfnlnn

=Jawv4x. From Theo-

‘]a;uwx-‘;J(—ﬂ*'-rlgnmmdan

- Trmorim 2.3 Let € CO(Q) If o, bas interior nostangential trace in L} (30),

J mAf ey =w; i 1(32)
wbere @ is the restriction fo 324 of w,.

Puoor: Letw, = 5 dX,. Since s, belongs 10 C°(2) and has interioe nontangen-
sal wace in L7(32) , from (1.1} it follows that
lima, (4,(Q) =47 (Q) in L(3%2).

Hence by (1.7) the theorem follows.

3. - Tue seace W)F(R*)

Let U be an open set of R* From Siokes' theorem it follows that for any
«CHU) and @, ;e Ch,o, -y ()

3.) Ii[ta;.,'\o._,_.-(-n-” o hdO., -,

By (3.1) we will cxiend the definition of exterior derfvarive 1o forms of lass L. For
this we prove the following
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Lenoan 3.1 Let @, € LEUL I for amy @, _, &« L, -, (U} it &
‘Jm‘/\".-.=nr

then w,=0ae. in U.
Proor: Let w, = 2’-,0{.. For feny and PeCf(U) s @, = ddX;.

Then
Jw.l\‘._, -J-:o =0,

Hence =0 ac. in U, ®

Dernimon 3.1: Let w, & 1 (R"). We ssy that w, has diributional exterior derivative
dur, e LI, ((R™) iff, for any @, Chamio 1 (RY), (3.0 5 verified. WM (R") is the
space of all forms @, 8 L (R ) with distributional exterior dermative dov, & LY. { (R"). We
asane

e + e Lo -

Trwones 3.0: Let w, e LI (R™) Them w, & W7 (R*) iff there extsts a sequence
(Dulian, PiseCl R mich thar (dbyYy.n it @ Cauchy sequence in L, (R")
and

lim®, =, i L(R").

Proor: Let o, = T ;e WA (R') and wa= T aydX;, where
i )

Xy o |X] b

0 x| >k,

Furthermore let (3} be a sequence of mollificrs and

Pu=giroa= X ppeaa

a4 (X} =

where + i the usual consolution product berween functions. Then
@aCL R wmd  Pu—aw, i L2RT)
By Lemma 16b in [14],
APy = gy wdmy;
hence diby e CF, 1 (R") and diby—dus, in LI, (R")
The proof of the sufficient condition is wivial. 8
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)}rqu,aw,"'ll'l. then for any e N} and j=5+
2 e el i i e O i ] B0 Doy 8 B

& Bu
o= B 5 S NK

s s

Proor: From Theorem 3.1 it follows that there exists a sequence (®uliow,
«Cl,(R"), such that

Gurw, LR wnd dbsdo, i L (RY).
o= 35 e, nix,

Pa= 3 asdX,

=)

from (3.4), it follows that sy~ in L7 (R") and (3as /8X; ) @, in L}

‘Hence @, , = (54, /3X,). W

- From properties of the regulasr forms and Theorem 3.1 funher theorems
Tusowes 3.3 [fo, € WP (R” ) and w,c W (R* ) with p’ the conjugate exponent

“of p. then &, A w, & WL(R") and

dlen, Aw,) = da, Ay + (= 1Y &, Adw,,

Trzonen 34: If @, WH(R") then dew, & W32, (R™) amd
ddw, = 0.
4 T seace W) (32)
Lewwen 4.1: Lot w, e LAY If for any b, -, & CI_,.,(30)
Jn.no.,.,.-m

then w1, =0 we o 3.




R

Proce: Ty is sufficient o show that if (B,%) is a coordinate pair and g & C'(32)
with supplg@) c B, then ¥ (g, ) =0 ac. in B*7\,

Let G, Chume=r(R*) and B, =% Upo ¥ G, =, -1).. Since
@, -8 CY, . (32), then it resubs

oném,nﬂ....;- [ 0@ AO )= [ TG0 NG,
e s

and, from Lemma 3.1, the proof is complete. @
Lisoas 32: I w, € EH30), thew for amy @, -, 1€ E,2(30)
“n [a.n.,w.,g,,-(—WHJ‘u,Am._‘_,
1 @

Pacor: It is sufficient to use (3.1) and 1o observe that for any coordinate
on ¥

42 AE ) =F " da,
(see, [14]: Chap. IIL, 17).  ®

Tt is now justificd the fobowing

Duroemon 4.5: Ler o, £ 17 (39). We say that o, bas distributional exterior deviva
tive don, LY | (362) i, for sy B, _, 28 Ch—,_(32), (42 s v w"(am.r
the space of all forms @, 6 LI(3Q) with ditrbutional cxterior devuatice dw, @
&L}, (30). We asume
(43) B Bt o = oo, oo + v, ey, o

Resasx 4.1: W7 (32) is a Banach space.

Revanx 42: Let @, & W (82), For any eoordinate pair (B,5) and @ € C*(32)
with spplg)cB then ¥ (gw)eWMRY), wd G (gm,)) =
=5 dlga, )

Desrmions 4.2 Let @, € W#{30). Then @, is culled closed iff dot, = 0.

Towomn 4.1 Let w, € LP(8Q) Then @, & W (3Q) if there oxists @ sequenice
Walhan, Pau CHER), mch that (dWsYuy s & Couchy soquence in L2,,(3Q)
and

bp Wamw, 0 LIED).
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Proos: l.am,xw"(a.ﬂ).htlﬂ,}..;"'bumuefﬁﬁfmwedbymd-u
of unity subordinate o this cover. Then,

@ ,m,nw":w"‘! By Theorem 3.1, there exists a

sequence ()i cy. Pl e ChL ") mch

lip ®h=F " () LR

lim doby = d5 " (g, ) = 57" gpdw, + (= 1V w, Adgy)

={im*,> in BN3g:
in G\B;.
Then < 51 (30). Fioaly, st
'P.-;,\"’..
.::w:mdhm-ﬁimheubmkhqumhuﬁ:‘m—

From Theorem 4.1 and properties of the regular forms on 82 the following theo-
rems can be deduced:
Trnokes 4.2t If w, € W, (32) and w, « W)'¥ (302} with p' the configate expo-
nent of p, ihen @, A\ e Whil32) and
dio, Aw,) = do, Aw, +(~ 1o, Ada,.

Turores 4.3 I o, & WHHEQ) then dw, € W) (30) and
ddw, = 0.

Trmonem 44: I w236 W3 (8Q), then

de.,,-n,

Sia mk;:. 2 w.'.,«:am}md (@) sl @ sequence such that w!. ;e
€Ci-3(9%2) wnd (sec Theorem 4.

I]ium,,,-a.,, n whiee).
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Then, since 32 is-a non-bounded C'-manifold, by Stokes” theorem we have
]'.fm,_,=u:nJmh,-o. "
B
TEokem 451 Lot @, e CHR). I w, and dov, bave interior nomtangential trace in
L{{(382) amd in LY, (S respectively, then
w e WHOR) and ;)= (o)

Proor: Let G, 5., & C .z, (32). As 1 consequence of Theorem 2.3 and peop-
crties. of regular foreas it can be obuined that

Jm,‘AW....:-II:nJAIm;AJGrk:K

= k(=17 [ dlwa) AT Gyepg =l (=17 [ A7 1, W AG, -5
] a0y £l

=(=1p"" [ide,)” AGyeses
]

where (dw, Js is the restriciion of Juw, w 324, W

Tirosen 4.6: Let w, & R W, is x cloved form with interior naniangential trace
i 7D, thew @] belomgs 1o & W (59) and is closed

- Soms porkRrss o CLoSED foRs 1 W (30)

vistue of Thearem 12 A in (14, there exist 2 finite sim-
peoperty: for

each simplexa of K, 0 = ﬂnlllC'McrmmH:miplmn?ﬂudrhaeknmd:
nate neighborhood B such that fla) ¢ B 32 and ¥ ofla) is affine in @. The C"-sim-
plexcs o = fla) form a finite camvilimesr

Wrwﬂllehouhyﬂ(!iﬂiim‘(aﬂ)ldnx!hcldﬂﬂmﬂﬂeww‘xm
{eohomology respectively) space of 3@ with real coefficieats. In 3, (32) x 3 (32} it
can be defined the Kronecher product

{lo,}, 10" = {9, ") =a*(a,)
while in 30°(30) % 3¢' (@) is defined the bilinear map
[o*1ule’l = [o'Ua"]
whete 0 U o' is the cap-product of o' and a” (see [2]: Chap. VIL 8) and in (521 ¥




S

X 2€,,,(3%2) Is defined the bilinesr map

o]0 o,.,1= o’ Na,,,]

‘where o' N o,., is the cupprduct of &' und o, (see [2): Chap, VIL, 12},

By the definition we have

5.1) {o'Nay., o'y =(a,,,,0'Ua'},

Given the s-form @, @ G} (32}, the function ]'w, of Cdifferentisble s-chain 0,
an s-cochain 9, (@, ). The linear transformatian v, defines the folloving linear

 tansformation

Wilw, ) e H(32) — [y, (w,)] € 50 (32)

&mwr(ammh,mhm&mwmmwwdan Aumnx-
quence of de Rham's theorem {sce [14]: Chap. IV, 29) the functions ¥,

und defines a mwﬂdeH'(ﬂGlmI'(éﬂL'ﬁmH'(Wl
and C* (322) arc direct sum of the spaces H'(3Q) and 5" (3Q) respectively. Since
there exists s ring isomorphism of % (302) osto the direct sum of 5-th singular coho-
‘mology spaces of 352, from the Poincaré duality (see. [2): Chap VIIL, 8) it folioss

W:fo') e 3 (801 — [0 N 3@) e Xy, _,(39)
s an isomorphism.
Setiing @, = W, o ¥, it is immediate tht @, is an isomorphism of H'(32) onto
Koy -, (590

Derrmon 5.0: A dosed rguiar form w, & € (3Q) and & €'diffremtizble cxcle
Gan, i 3D are msacioied iff

8, =1a, ,_,1.

Derwmios 32 I 0, and 0, -, are Cdiffrentiable cyclex of 3, then we
assue

o, auei-i) ™ [w.

ﬂrémunﬂ\jomwmmmdwba_ Aoy m-s.....@.l]w.yduﬂm
nurber of @, and @y i

It is immediave that
52} J(C A S

{25 ke




—185—

Trmons 51: I @, and @, -, are closed regular forms in 9 asociated with
and G, respectively, dhen

Proor: Tt is enough to observe that

[ AT = (00,0, e, ATy ) =
-

=R W@ U Wi @ r = (W, B, ) 102, )} =
=8 i B I (0, = 6, (0,0}, W

Resaanx 5.0: Tt is easy to see that
1@, 6y )= (= 1Y 0o, _,_,.5).
Theorem 5.1 suggests 8 way to define [, for any closed form w, = W) #(3). A
prcliminary Lerma will thus be proved

Lesous 5.1: um.-mﬁmmw'r:am Yol andwd.,arecobomol-
ogous. regilar closed forms in 3, then

s o
J..,Au:,.,,‘!m.nw...ﬂ

Proor: It is enough to observe that from Thearem 4.4, if ! |, - d_ -=
=da, ;_,, then

[w,l\(mi_,_,-ni,,,,)-(-IPIdw,t\w._,.,L "
® @

It is now justified the following

Dervenon 53: fw, nmmnv”(ﬁmubfa,n.c’w
cycle in 8%, thew we

Jm,-Ja.Aﬁ....

sobere @, - -, i @ forws asociated with o,




=

Rinak 5.2: Since forms associated with homologous cycles are cohomologous, it
easy to see thar, for any closed form w, & W2 (30),

= [,

M |

i 0,, 0] are homologous €' differentiable cycles in 3.

). LaR. & R denote the s Bei mumber of 382, 2 1sd R*\ 2 respectivly.
Since ¥, of 3'(30) In .., ,(3Q), then

R=Ro_y,.

Let 0<5<n— 1. From Ah-daduln’{mlz}cbnp.\fﬂl 8.15) it follows
thit there is a isomorphism of ' () onto 3¢, ., -, (R”\ ©). In virtue of Thearem 20
in [11] (see.[11]: Chap. VI, Theorem 20), if j is the convenicnt inclusion map,

54 Aot 90, (82) =26,

63) Fas X (RT\ B = 2, (RE\D)
are isomorphisms. Hence
Ro=R'i
Since (see(2): Chap. VI, 6.28; Chap. IIL, 8.6)
=56 Usar =fza s 96,(382) = 3, (@) &, (R*\ Q)
(where 5, is the canonical injection) s an isomorphiém, then we cbtain that
R =R +R}
and there exists a base ((d].[y!])::::-_ of 3¢,(80) such that
{571 =0 inR\Q md y-0 @
From (5.4) and (5.5), there are ([1); <, x- a0d ([c/ D) e p» bases of 96,(2) and
2,(R"\ T) respectively such that 4 and ¢f are C”-differentiable cycles and
(58) d~tt inT and ¢

Dervimon 5.4 Ler (12] 6y icucn: be a buse of 36,(30), We sy shar

e
(¥ e i o fundamendal stem f 9E0-1f the condidons (3.7) are savihed,
L1
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Durnvmon 5.5 Let ([6)rilhscsn: be o bawe of 2,(3R) and lo
ciehs
e LIyt sssn be the dual base of 5°(3Q) IF
TareR

Fio =Bl ad [, =T,

them
LA N SO ey e
i<k

i culled the daal buse of (L7}, [y Dicre
reta

We have the following

(LS BRSPS T
<
system, them (T, _,

Prodr: Since D¢ R" is » C'manifold with boundary, it follows from VIIL 9.1 in
(2] that the following disgram is commutative

w@ A e
iz, lnsa
.
., (B,00) — x,,,(60).
All vertical arrows arc isomorphic; /, : 3G — £ is the inclusion map, &, & the comect-
ing homomorphisem. of (T, 3Q) and 8,.(0,) = 30, whece O, « X, (F, 30}
Since the inclusion map i : (%, 02 — (R* [R*\Q) is 4 map of pairs, (see [2):
Chap. 1, 3) it follows that the following dingram is commusative
LT -
ban s

2t W 3
Hpop (BRI 5 0\

where f3: 82 — R*\ (2 is the inclusion map and 3y, is the connecting
{R", R*\Q). As u consequence of IV, 22 in [2], 8,, is en isomorphism. We
"\ 2 and D ate ENRs and 30 separates R\ and . This implies that
A0, D) & an excisive triad (see [2]: Chap. VIIL, 6.28). From 1L, 8.1 in [2], it




that /i, is an isomorphism. Conscquently the following disgram is commuta-

ac (38

o, (R\Q)

where £, =By 0 (= 1Y N0G
Applying similar arguments for

| commuative

w@\e S wee

5 1 Inse
% @) x50
where f; = &, ojp o (=1 10,8, i the homorphism. of (R*, T2,

connecting
r\n 38) (R, D) i incusion map and 0; & X, (R'\D, an).fa an

isomaorphism,

Hence, n‘virhie of (3,60, the' $Slowing ditgrin & Conmtiiie
e w@ex@Ea T e
(59) Lnon . P
2 ENDBH, ., (B) R 0.

Al vectical and horizontal maps are isomorphism.

Finally, we suppose that (2-.7“';:1‘&' is a fundamental spstem of 362. Then
is

Uil icn- and U 7 D eme. ave bases i 36,(0) and. in 26,(R\@)

Let (mJl-fm..m be the dual buse of ([} lrh!"‘“ in a(3),

Cich:
(mq}..,.,,nmd..ub«oru..urm.‘.", mx'(i'.‘)mdur.'lz.u.., the
dual base of (i (7! Dk erans in I (R*\Q)

Since i, ((1}1) = 0 and j1o (I741) = 0, we obtain that

AN =

1 A yrN=0h.
Then {sce Definition 5.5}
Fheiad = Toly, — N LLOD
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and, using the commutative: diagram (5.9), we obtain
Uirer =h1a Wi =100 =/ @A LL0D = L (D, (0D,
Hence 74~ ., ~ 0 in T Similasly we prove that ¥, ,.,~ 0 in R*\@2. =
It it now justified the following
MDrmmnN s6 If l:;.-rilj:;::j &5 o fuodemental system of cycles of 80,

Gl Fe s

i aﬂdlewdll‘"y.)ump
1e

s 33: Lo, be o o of G} (@1 41 ;s the i gl
trace in 1 (30), then

]-;-a
Jor all €~ diferentiable cycle y,© 52 such that 3, ~ 0 in B

Proow: Let @, -, -, be an associated form with 7,. As # consequence of Theorem
23 we have

[or = [ w7 ABuei-, =lim ]Afm.l\ﬁ,_, it
B P/

Tt seen that o s u closed form in 962, because w, i & chosed focm in @, Hence Af ws
is o closed form in 512, since A, is a diffeomarphism of 32 onto 52;. Then

(5,100 jn: =lim jnrm.-np Im‘

where y4 = A} (, ). Using the Mayer Vietoris sequence, we see that y, ~ 0in 3192;,
since 7, ~ 0 in mdsz,snopmmmmﬁ.:n

Further thete exists 4 dffeomorphism Fy: G — Gy, where G and Gy sue collars
nfsnu.dan.mpeuwdy,mmmr N2cGNT, and Fy = A, on 52,
Hence v ~ 0 in @ N Gy Thus, there is a cycke 0%, € 2, such thar 8ot | = y,0 und
this implies.

[u.- |' m,-ﬂs!‘m -0

because @, is closed in @ W
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Theorem VIL of [5] is now extended to forms of clas W, (5R2).

e dusl fundamental sytem of a
e WIPOR) and @, ..«

Tusorem 5.4: Let (4

- fundamental systens o 9.
<l i Aan: :rm,m qL-\l.‘mdmd,ﬁm.;

.Ja Aoy, = (= 1yt Zr:[w. E .+'§.“Jw. | o,...,).

Facrey

Proor: Let@,- -, and @4, be forms associated with 1 and y} respestively.
Then

is a base of H* ! ~'(8Q). Hewe

[ Lo
B [@.-J-.J-_ZI:.IFIL...!+‘§'MA7’.47;1-

A B
I w,AE:_._ﬁE,hJ AT

. S:fwfmjm

& LN
= i)+ S HIF - p)

Fhy-se 1) = (= 1P L) = (=10, D
where ] is a regular form associited with ! Since:
Fho1-] = O = Flly, @)

and
Fi-i- 1 =Rlim),
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it easy benmlllﬂW(E’H‘lf,);-i:mi[!“rﬂ)u-sr.-uhdudbuo(
(lr'].[y Iheien- in 2'(
Tarent

bivid s ff ) it 1 ol ok it 8
Similarly we obtain {7, ;. ) = 0, henee
[ Biratimz1emizag,
Foeren
In the same manner we prove that [ ®,_,_, = (=1)""* ', This concludes
the proof. ®

REFERENCES

111 W. M. Boxmny, Av Inwodaction to Differrnisable Masrfolds and Riemrion Geometry, Acs-
demic Press, New York, San Francisco, London (1975).

lilknzl;wllmm Algebraic Topatogy, Springer Vetlag, Berlia, Heidelberg, New York
mrc.m.. les formes diffévntinles et s formeuie de Stokes, Mém, Acad. R, Belgique, Coll

in K, 1 20, £.3 (199).
4130 V"D Hoocr, 4 Do ol fir s oo i splicsns s e s

Proc. Loodon Math. Soc., Ser, 2, 36 (1934) 257-304.
(51 €. Mmaraaws, Sl insegraziome delle forme differerciali esierne, Bicerche di Matenatica, 2
(1953) 151.182
(61 J. R Mowxnss, Elementory Diffeentis! Topology, Princeton Universicy Press i
'y th.ahmm.“hmmm Massoa ot
Paris- V1 {1967).
181 B Sevvuccr - L Stto, Prblontof contrmpor e prome o
costants in aperis di clase €', mammmumn 155-185.
0.
Q
011 E. M. Seiotun Al Tpolgs, MeGrae il Bok Compuy, New Yok, o P,
(121N Ewwmmmwmm Tiventiones Maih. (1980),
1131 . Vimcaiona, Layer posentials and the Diichiet probless for Laplace's equation i

regalarity for
J. Func. Anal, 59 (1984), 572611,
114) H. Wiermsay, Goeveric Invgration Thesry, Princeton University Press, Princeion, New Jer-
1957).

Divemons regnsabile, Prol. A Batsso . Aucorize. Trib. i Rowma n. 7260 dell 5121999
Monografs - Via 5. - Bologna




