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Abstract

The relation between differentiable closed manifold and differential forms on
the manifold is well known as the Theory of De Rham-Kodaira. As for every
differentiable closed manifold, the number of independent differential forms
(degree p) and p-th Betti number of the Manifold are equal. This paper inve-
stigates the relation between the differentiable manifold with boundary B and
differentiable forms on the manifold, by the same methed as in the Theory of
De Rham-Kodaira except that the condition “Closed” is removed form the
Theory. That is, we take the p-chain whose boundary belongs to boundary B of
the given manifold, in stead of representative p-cycle of Homology group of
the closed manifold, call it relative cycle (mod B), and consider the periods of
differential forms on the relative cycle as an analogue of the periods of diffe-
rential forms on any cycle of differential closed manifold.

By making use of Duality Theorem of Lefschetz to study the relation
between the diffentiable manifold with boundary B and the differential forms,
we got following results.

(Theorem 1)

There exists closed differential p—form (Carrier D) which has appointed the periods
on the independent B._, (D) relative cycles (mod B).

In this case, D means generalized domain from bounded manifold M and
B._,(D) (n-p) th Betti number of bounded domain D.
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(Theorem 4 )

When closed p—form @r of D (Carrier D) has period O on all relative cycles
(mod B) of D, @r is a derived form of (p-1) form ¥pr—1 (carrier D).

These two theorems are analogues of the relation between the differentiable
closed manifold and the closed differential forms on the manifold. In the latter
half of this paper, by defining admissible tangential boundary value of differe-
ntial forms on boundary B, we got some results concerning it. For example,
there exist p—-form which has appoined boundary value on B and the appointed
periods on absolute cycles of B, etc.
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p—form @r (Carrier N) (35 % (p—1)-form pr—1 (Carrier N) ¢ derived form T
5, BB, 0r = d yr=1 L1335 r~l (Carrier N) 8T 5, HL, TT T By+By
2 N & Bourdary +94 3%,

(& BA)

et (0=x"=<1) BXM I OFEFIL EZ B LR T&%, Differential p-form @r @
Carrier 738 BxI L E5DTHsHh5, ZOWEHRBALTHWSE, T x ZEELTE
¥rEznE, BxI ORI B LREMEN (n—1) &G Closed Manifold 53R X1
5o T B(xm) LEHT S, £-T, BO)=B &113,
B(0)=B=By, B(1)=By &&FHE c&icsd, £CT, Or 2HFZ DL,

) d or = () inK
(ii) f or = 0 Rr ¢ Hp (N, By+By)
RP .
(i) @ =0 K-N
BREPSHIONTN S, £-T, RO (EH2) XD
Or = d ayr1 in K-N
f w-l = O Zr=1 ¢ Hp1 (B(x"))
zr—1

Pl x" = EREEZ LOKYEEE T 0P 2ZZ 5, 0P 5 d x™ LD component
ZEELT,

Or = Do” (x* ) + @177 (x J\dxn ‘
EBHIE, 2@ O (x*), 017 (x* ) |3 dxr % component factor & L CHATHEN
differetial form Tk, regular TZ1IW,

DoP (] = QP — @171 (&) N dyn = d a1 — 0P~ (x* ) N\ dxn» B(x™) T
i3, den = 0THBE05,

wOP =d aP-—l, J:’)T’

f 0 = f a1 = 0 zr ¢ Hy (B(x"))
zZr 0ZP

B(x*) & (n—1) &t Differentiable Closed Manifold Tk %7» 5, B(x™)
it Tld, (Theorem De Rham(2)] »5,
@o? (x7 ) = dxnror=t () + 03771 (3% ) A\ dan = dan 7Pl (a7 )
E123 B(x) @ (p—1)~form yoP~! BREMET B, £ IC dxn |3 Closed Manifold
B(x®} O ETD differential form & L To differential operator L3 3%,
F T, p-form yor—1 I n k@ differential operator d % {EF X ¥ T,
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dporl (a7 ) = dxrypoP~t (x" ) + 72P71 A dan = Do? (2] + y1P7Hx" ) N\ dxn
EBL, TTT, roP! (2] i paramater & L TD x"|T depend L, H-, x®ic>
WCHE R T RE IS B E 12 B

Fh, 0? () B ZOEHEDS 0<x <1 DA D x» DEICDNTIROTH B, £C
T, rort (xn ) id, O<x" <1 DIAOD x" QEICOVWTIROTHBESBEREES C
Lid, IOV THEBEMATREE WD T EPLMENLTH %,

BT, 70! (2 ) R0 <ar <1 LAD a* ICH LTR 0 TH B, £CT, 11?1 i3
0<x <1 TR, 0DEERZ XD SEGEHAFRE (p—1)-form LIBLT D%/
(AN

ETAT, Blxm) kBT den =0, 5T, .

d (ar7l — yor7l (27 ])) = 07 — DoP (x™ ) — 017! (& ] N\ dxn =0
#- T,
ap7l — yop~1l (x7]) 3 B(x®) EW5 (n—1) kv Differentiable Closed Manifold
®_+7T Closed (p—1)-form (T1L 3,

Hiz, B(x™) I (n—1) ko Differentiable Closed Manifold T 57> 5,

B(x") itB13 5 (p—1)-cycles OEEAE Zy' (k=1, 2,-+, Bp1 (B(x"))) &3,

f (@t = gor1 (2 ) = ¥ (x")

zr1
L AME v (x ) 2FED,
D period vi (x*) 13 x* {TDONT, TNTD i (=1, 2,-----, Bp—1 (B(x" ))) IcDW
THEWMSTRICIE S, B2, 0<a" <1 PHAD 2™ it TiE, v (%) = 0
BELHTH D, 22T, ol ! (i=1, 2, » Bp (B)) EDWRIE

differential (p—1)-form T, ZI™' ¢ Hp1(B(x")) OEIE ZF ' 25 & &,

J o T =3y
7~
J

LB &1L (p—-form DEEE T, DR, (Theorem of De Rham(1))
DI DAERPTHEICE PN TV S, (1)

Z T, B(x*) o closed (p—1)-form L LT, 0r~1 (x"] = v (2" ) ol LHiF
i, 0ol Fxm T depend HD, 0<wm <1 DBLIAE, 0P~ (2 )=0&,753% B(x")
to (p—1)-Sform L LUTEHZEIND, 0p71 (x*) 13 B(x" ) LB TIE, Closed form
THD, M->T, dogPt (xn) = 01771 (x7 ) A dam LFEL CEBTE S, TCTT,
(ar=1 — yor~1 — 0op71) ZEZB L,

d(ap=l — 7ot — 0F~1) = {(@F — OF (x™])) — (y1P~1(a" ) + 017 1(x])) A dxn }
TTT, 0F = Do (%" ) + @177 1(x" J A\ dxr ZRALT,
dlarl — yoP~! — 0oP71) = (@1P71(x" ] — 7P Hx" ) — o271 (2™ ])) N\ dxn
CDEDIZ, K it T derived form $f 5T, £lIZ closed form
-7,
dl(@1r — 1Pl — 03P ) Nden ) = 025 d(@1P~1 — y1P~1 — pyr—1) Ndxr =
57T,
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Yp1(xn ) = @gp-ixn ) — pePl(am ) — 027 (& )
EBIE, ’

d yp-i(xr ) N\ dxn = 0,

ET AT, dyrl 2oyl

d App=1(xm ) = dun YL {x" ] N\ don

#-T,

(dxn pP=1(x™ ) + Yra?7l (& ] A\ dan ) N\ dxn = 0
s, dxn fP=1(x™ J A\ dxr = 0

£ -7, dxn P = )

Elt, Yl = @gp-1 — pip—1 — 4P~ 1 3 B(x®) TEBINT, closed form x* = 0 D
txd, donyP =0, KT, BITBWT, closed form L1353,

wiC, WPl = @1 — yyp—1 — pyp=1 43, B(x®) 1T BWT, TRTD Absolute
Cycles O |- periods 0 %5->EATE S, Zxn % B(x") B2 (p—1) kD cycle
LyrLE, € %»}Z;’:l x (0 %) &R Ko p-Chain 523,

CoCl g 9Cr an = Zor—l — Zr—1 o THY, HO,

I(x™ )= fC,';d(o“’Pu1 (x™ ) — yoP~1(x™ ] — 0oP~1(x" )
o
mEZD,
d(ar—t — yop=t — poP1) = (@1 — 71P71 — pyp71) A\ dxm
TH5»6, By BXU B(x") TIZ
(ar=1{am ) — yoP~1 (2] — PP~ H(x" })
i3 By BXU B(x") T i3 closed form L1355,

0Cr, = Zyp-l— ZI (0=x"<1) THEHLD
z" e Hpy (B(x™))

I(x~) =f ) {(@yp=1{xm ) — y1P1(x" ) — 01P71(x* ]) N\ dxm }

xn

=f d(cte?=1(0) —7or~1(0) — 00~ 1(0D)
Zyp—1

B J d(atgr—1(x" ) —or=1(x" J— 0o~ (x" J)= 0

zpr-l
xn
% e ‘t ’

I(x™) :J. (@1P—1—71P~1—p1P~1) \ dx»

cr
(;1)P‘1dex J (@1~ —p1P71— 01P71) = (—1)P_lfx f(x)dx
0

p—1
Zx 0

2T, 0<asx" <1135id,
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f(x)=J (@yp 1=y p-l—ppr =0 & 11 5,
zr1
X
PE->T, O1—71—01 T B(x* YO LT period § 450,
LT,
O1(x" J—r1(x® J—0q1(am J=dxn X 2(x" ]
EELCENTE S, Ho, X 22" ) |1
0 < <1 LIS 51,
Xp-2(x" )=0&1720,
xm (OB T AR B O ENREN B,
FC T, d[XP2(x") \ dx") = dBXP—2(x*) )\ dxn
= (@1—71—01) Ndaen D> D,
d(agPt—7or~1—00?71) = (D1—71—01) N\ dan H15,
d(Xr=2(x» ) \ dxm ) = (D1—71—01) N\ dx»
= d(agP1—yoP~1—00P~1) = (@17 —71? —017 ) N\ dxn
X-TC,
d(XP2(xm ) \ dxn ) = d(agP—1—roP—00771)
BT,
darl = @ror = d ag
or = Qor (x" ] + 0P~ 1(x" ] N\ dxn
drop=l(x" ) = @ (x™]) + y1P71 \ dyn
BLUY
d poP~1[x" ) = 01771 (x" ) N dxr ZfRALT,
Or = d yor! + d 0Pl + d [Xr—2(x™ ) \ dx» ]
= d{rer1 + 0P~ + Xr—l(x") )\ dx™ }
&1, Or I derived p—form TH B EMIAFHIN,
TTIT, roPlxm ), poP7i(xm ], XP2x]) i3 0<x" <1 DHAZTRE,
roPixv ) = por1(am]) = XP2x"]) = DRIFEINTEHY, B>, rarameter L |
TO 2 3 0<x" <1 D% B DT 0r @ Carrier 33 N §}t, BxI THE3HEIWS
PTHbB, £-T, 20O (ER3) FitHsN~,

(EE4)

Differential Closed p-form ®p (Carrier D) 5 D [ZF1F 54 ~<TD Relative Cycle
(Mod B) @t periods p3iic 0 ThHhid, £@ p-form & (p—1)-form fr—1
(Carrier D) > derived form & |, THEbLIN 3, '

(GE #A)

Or 2B Z St kAT fc S differential p-form L9 %, N= BxI % (E®3) &
FkICE#ET S E (FH2) X 0 =darl L5551 arl BSEET A, 22T
(p—1)-form Br—1 © Br—1 = ar—1in (D-N) H-o, Br1 = 0 in K-D L1353
Brl AZZ %, TOLH1 Br GO THEET S, MAKOFS (10) zzlashk
Ve 12, 20 Br1 3 K ikt % reguler differential form T#H %, #Z T, (RD
differential form ®P %2 7% %, HIbB, 01 =a (a?"1—Br~1) 2D 0.7 ¢> Carrier (3,
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EBCE->T NKHBE, TITCLDESICLTEHINK 01 28 N itk 3 Relative
Cycles (Mod Byo+By) D D beriod 54 _TOTHAEARE D,

Ry # N @ By+Bi ICfd 3% relative cycles 45 &, 8 Ry = Zgp—1 + Zyp—1 L
EL &, Zgpt BXU ZiP1 3 By 2713 By @ cycle 113, HD, 25D cycles
Zop—1 & Zyr—1 3 Homologue WEAIRICH B ERMONTH S, LT, £NZEAN
T, RY (relative eycle) T

J DP = f d (aPHI_Bpfl) :f (ap—l_'ep—l)
RE, RE ORE,

AL S AL L]
ZoP1 Zop1 Zgp—1 Z,p—1

NELNZ, 1B, 01 © N TE1F 3 Relative Cycles O o period 3751 0THh 5,
XoT, (EE3) ITL-T, TO 0P ITHLT, 012 = d P! L1153
(p—1)-form \p»—1 (Carrier D) HS{FET 5,
ZL T, 017 = d (ap —BP1) F 1z, O =d ar 0 5,

Or =d vt = Oy+d Brt = d (Yp-I—Br1)
APl > Carrier 3 D THHEHS, yir1—Gr-1 » Carrier & D £-57T,
or (% differential (p—1)—form pir—1+Br—1 (Carrier D) > derivative > 131,
COEBIIIIIH I NI,

COEEIZ, SEICH T 72 Differentiable Closed Manifold 1784 % (Theorem of De
Rhom(2)) ICIGd 55D TH 5,

(BE5 )

Dy % Boundary B 741y K@ Sub-Domain L4 %, P % Dy TE#H XNtz Closed
differential p-form T K DT bounded 13 Dy 0 p—cycle O T periods 0 %>
bDET B, ZDK, O Y lt K KB 2 Closed differential p-form \TiiiE4 5 ¢
EMAHETH B,

(G #4)

YiP & AP D K ~DEED extension L5, COBAZTDEERBOLHTH 358,
zhh K T Closed form T%%&b\igliﬁﬁtb%mb\o £ o>T d 12 T Closed
(p+1) form (Carrier K—D;)

ZZT, R+l %2 K—Dq @ (p+1) kD Relative Cycle (Mod B) X4 % &,

[ e - e
RP+1 oRr+1 zr

coic, 9Rrt = Zr BREICH 5 K T bounded 15 cycle of B in Di TH3, 5T,
dyir 3 GER4) O%#E K-Di %20 Carrier & LTHIT, BT p-form
AP (Carrier K—D1) EHE L,

dyiP =d N 55T, Y=y1—r EBVE, ¥ 13 K ~0 ¥ OHHRTHY, K i
BT Closed form T %,
£-T, ¥ # K T Bounded Td % Dy @ Cycle D LD + O periods 3 0T 3 &
WHRMR, v % Dy 5 K T extend 4 5 DICHETDEEBETHY, b
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NI TH %,
Tangential component of difierentia forms on the bounded manifold

M AZgE 200 (E#2) THZ Sn7: Differen tiable Manifold with Boundary & |,
B A%xp M ® Boundary L35, 2T, M®D Lo differential forms @r
or = 2, P iy [\ dxe e N dxje (1 =g =) O
RS A G A
Tangential component form “EFFHE L X S,

(E%12)
or % FThHz ot M o Lo differential p-form 3 2 & %, %0 Tangential
compcnent form t OF = OfF ZINTEFRT %, b,

oh =t 0 = 2] Bivjereede drjy N dxja oo N dije (1=Zje <n—1) C
T1<lgeloe <Je
NEfHEIC 0p @ Tangential form % #:|3, Boundary value of ®P »-UF 335,

LT, 0D p s p=n ThHNIL, t OP =013 4RTHB, £T T, 0? D Normal
component—from OF - 1, T, OF = n®dp = @r — t OF = P~ N dan LEHLL D,

(B#%13)
or s M @O differential p-from TH i E %, %O Norml compcnent form n QP %

n@r=@r —t Op = Y1 N\ dxn L1532 p-form OETHBEEHT 5,

dp % differential operator in (n—1) k. Differentiable Closed M.nifold B
(M @ Boundary) &3 1L, #XTO 02 LT

dpt @F = tdp OP HSJKIT, OP IC operate § AVEf At B XU ds i3 M @ Boundary B

CE->TDAPRESN, MOBEREIREEHRTH S,

TCLT, ¥iT, t Or =013 % Or % differential p-form (Null B) ti7j:, & T,
d @r = Er+l (Null B) W15, td 0r = 0% dor = Er-l JOROEHEETTD, Tnid,
Absolute Cycle Zr (0ZPr =) D JjH3 Relative Cycle Rr (Mod B) H1t,, (9 RP¢B) X
D HHRORMICIE 5 TV B E dual BERICIE > TS, 2T TRKOEHE TAL D,

(%)

M % Differentiable Manifold with Boundary &4 %, T O}, s Admissible
Tangential Boudnary valne of closed differential form (in M) TH 5 L5 Fid, KD
28I LB RV S,

s,

(i) ar s B T Closed form TH s &, AL, dBar =0

(ii) aP 3 M T Bounded 13 B D3 ~_TD p-cycles O _|TEIC period 0 15>,

M © Closed 15 differential p—form @r p3 M ¢ bounded 13 B O34 ~<TD cycle T
01275 % periods 2 DDRWISHTH B, MERNT,

0r = Qr = d ogr= () Z,cH, (B) Crvlic Mo Cr¢B
zp oCcril cr-l
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LA HTHD, T AT, B DT, differential operator d=ds TH 50 5,
d(tdp)=dp(t @r) = tdg@r =1td PP =0

H-, f t@P:J d (tor) =J dB(t @r) =f t (de 0P ) =f t(d or)=20
y/d cr+l cr+1 cr+1 cp-1

E 5T, t0P =P |3 M T bounded 13 B 0 cycles @ T periods 0 A¥H, A,
dper = (0 &13%, Eib, D B4, Closed p-form ®r ¢ Boundary wvalue ar |3
Admissible Tangential Bourdary value of OP 13 5T W53, {-T, tOP =ar|3 B
DG TR, M O differential form [CETHFT BT ENTE 5B,

ze7T, K Z%A48%T M » 5 B LIk Closed Manifold Ko &[E(NIHER
Differentiable Closed Manifold &3 5,

M @ cycles OthT Ky T bounded 133 D13 K Ofid M EEAMHERBSORT
2120, bounded cycles 113553 Ko £-T, K OIEDFPOMHONTH S, Z£C T,
=L B o clsed differential form j3 M O differential form % THIRFH#ETH 5 & L,
H>o, #® M ® closed form 73 Admissible T %13 51X, Z D differential form |
M»o K STHEFAETHLICEN, (EES) LDbh b,

(EE6)

ZP (i=1, 2, Bp (M) A2 M @ EO¥srs Cycles &35, O, Zhood
Cycles © L@ period vi 33 XU Admissible Boundary Value 3° 1387 E STV T,

th—_—BP’J B = v
47

& 15 % closed p—form @P ISEIET A, T iT, AP (2 ZF i\ Homologne 13 B O L cycle
TH B, '

(GE ®A)

K 7% M o double »TR{a1s Closed Manifold Tk - T Differetiable Tk % &3
2, 2T, M® p-cycles DREEB LT K it 5% p-cycle ODEET M O cycles ©
AN s s Homologue TH3W cycles L%, Mt T Homologue 0 TH % cycles
D#IE, K IitBW\ TS Homologue 0 THHM 5, THD2 2D cyces DEADTIE
K o Absolute cycles DEJEEZ L LT 5,

(Theorem of De Rham(1)]) i & » T,

f Do —vi ([HL, j<Bp (M) #3512 vi =0) &15% Closed differential p—form
zZP

Oof of K D3EET D, TCT, j>Bp(M) L1253 j i LTIE, 2 3FEED periods
EISETAENTE S, £CT, TO QP ITH LT 017 = tdP 135 Oo? O Boundary
value %%, +5&, MITHENT, d De? = 0 AHD, B D LTI, 0o = tdgP =DyP
£-7T, BOLETI den = 0 THSEH»5 BOET,

0=d 0or =d 017 = dB QP + P \ dx» = dp 01F
£oT, ds®y? =0 &1 5,

74, M T Bounded 1334 ~T®» B D cycles LT,
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0P = DP = OoP = d 0¢» = 0 Zr¢H, (B) Crttc M
7P acrtl aCP+1 cr+l .

X 5T, TD 017 = t@gP (T Admissible 510 5.2 Stz p—form BF [ ZEICEKD
Admissible T¥# - 125, 01 BLUBP 1Tdtic, Admissible Tangential Boundary valne
of closed p-form i3s3, #ZT, BP — 01 % EZ 5 &, Admissible THLELDL
de(Br — @) = 0 HEH, B2 — @17 (2 Closed p-form (on B) TH 5,

% 7z, Admissible &> 5 5k 5,

J Bp—f @1P=f Br— 017) =10
zr zr zp

ZyP gHPV(B), Zpr dCpr+1 Cr+icM
X T, (n—1)-tkit Differentiable Closed Manifold B @ T3,
Br —0P =d ar-1
r12%5 B @ differential (p—1)-form cr—l PEHET 2, ¢ T T, ar—l % K 4&/KIC
regular extension LT, %A ar~l Lk, LT, TO arl ZFNT OF 2RO
LHCEHET b,
5, M o differential p—form
or = 05+ d ar-l, dor = dPo? + d (dar—1)= 0

b, 0P 2 M O closed p—form H->, Z? ¢cHr (M)

[ _
o0 = | 0+ | dari= | 0f = vi(i=1, 2, By (M)
J zr zP zr zr

%42 B LTI B —017 = d ar—l @4 = t D,

r‘ .
Br = D17 + d ar-1 = 01F = 0 = vi  A'> H, (B)
Jar Ar Ar 4r Ar ‘

s, f 0r = pi BF =i (i=1, 2, , Bp (M))
zr Aar .

K-> TKRD B p-form Or DEEDIEV NI,
5z anicgHE%x A 1-9 differential form DFEE

(EH#7)

@r+1 % Differentiable Maniffold with Boundary M (T 331} % closed (p+1) form &
L 0P © Mt 33 ~TD Absolute Cycles O D periods 30 1Clib &%, TD
QP+l T LT M @ p—form ar JSEELT 0P+l = d a? L 5T EMTE S,

(R BA)

K % M o doble & [Efrkats Closed Manifold T differentiable T#H 5 -3 5%, M D
FTRTD cycle T K QT bounded & 152 Cycle |3 M T bounded i3 K D
DEDPOHONTH B, 22T O BE®D

f Or+l = 0z zic ZeicH, (M) 0CP+2=Zr+1 Cri%M Tk 3,
zp+1

2T Or+l % @grtl 0 M 5 K ~O reguler extension EF 3, cDOLII
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extention NATHEILE T (EE5) »oEdbN 5,

22T, ZrticHp 1(K) D OEEICE S, TOWMDFE LT, ZoP HBHp (M) 1561
EXD J or+1 =

zZ,prt
T ZyplcHpy (M) (M 13 M @ copy £ 5) D& &bREKIC

f Prtl = 0 L1125,
le+1
ZC TR, ZPlcH, .y (K) » ZPT! = Rortl+ Ryr+l Rortlc Hpyy (M, B)

Ryp+leHyy (M B) &13 5TV AEATSH B0 22 TH {207 | & K 0 cycles pic
M @ Absolute Cycles & Homologue THIWHDDOEEOHTE/NDSDET R, ZTOHE
EWCRT 5 K @ Cycle i3 Ri* ¢Hpt (M, B) & REYY @ M—>M' i35035 RETH &
DODMESLEBETH B, 22T, artl % (Carrier K—M=M’) ® Closed (p-+1)-form

& LT %D Relative Cycle RE*! o LoD periodf or+l = v THZ onh3, Carrier
zp+1

K—M @ Closed (p+1)-form > LLt>5, 2DLH1 artl OFAR (EE1) KBWVT
RENTH D,

ZZTHHT K O LD (p+1)-form

(DP+1 — apP+l Z&;‘%}‘;—% &,

d (Or+! — ar+l) = > »

f <aip+1 — artl) = ?01__ artl =y; —p; = ()
ZpP+ Zpr+ Zi

czic, ZP*'¢Hpy (K) Tk, (Theorem of De Rham(2)) itk - T

Or+l —artl =d ar 2153 5515 ar 58 K O differential p-form OhICELET %,
Z2CT Qrt)l —artl =d ar DEEBAE M KRET 2 & artl @ Carrier 3 K—M T
Hoterd artl = (0 (in M) X 0p+1 3 M © (p+1)—form @r+1 @ K ~D
regular extension TH o170 O+l = @r+l and @r+l = d aP (in M) L -C M
BT Or+l = d ar »15 2 differential p-form OEHEDTHINIDOFTH S,

Z Z T Relative Cycles 0 |- periods |2 Relative Cycles ODEJEDIR D Fick - Tld
MHT U —ENIKHREINESDTRNERIAZDY 5,

T 21T Relative p-Cycles DFEJE {R’Z } (=1, 2,0, Bp (M, B)) 852 56NTWH3
L9423, HoTTRTD Relative Cycle RP 13 RP =~ 3 a: RY LB EMTXx 5,
Lz AT CE % B OfEEDp-Chain & U7k, Hiid R I3 R~ a R} + C}

LELCEbTED, ERS5DIE, OR = NaioRl + 9Ch 150 9CHeB T &% 5h
Bfﬁéo @)\E")T,

ffpf’zai or + 01’:20;1/;‘—6- [1/13
R RE cr cr

ELEOBELRVBAFELEKR LTS, £DEKT Relative periods \CF L Tid Absolute
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Cycles O o periods d L 5 iz Homology Class DRETDO LT TREETEILNVEIC
BELTTH 5,

(EHE8)

FEIfgEINK By (M) DT 15 Relative Cycles O _|TO periods vi
(i=1, 2, , Boop (M) E#5%E 3t tz Admissible Boundary Value GBr %4> Closed
13 differentil p—form @r 13 M © FICERET 5,

(& #5) '

RDE 515 K @ Closed p-form @p %%% %5, K OF~TD p-cycdle DT B O
p-cycle = Homologue 13 Cycles ® |-, ®F @ periods % Boundary value 8¢ % B O
Closed p—form LZZ 7> B ORIL p-cycle O L TD period #—FH X R3ENTE
%, ZDX 515 08 OFFEE (Theorems of De Rham (1)) 594 TILEON T 5,
ZCT R — O AEZ 5L D pform i B O L TlE Closed THY, »oF~TD B
O p-cycle DD period 13 0 L1823, ft-TC® (n—1) &5t Manifold B O FTD
p-form Br — @F 1T ‘[Tileorems of De Rham (2)) it & 0 derived form Hlt
Bp —@r = d pp—1 15 %, Differentiable Manifold B ®© @ (p—1) form p—1
MEET D, TTTZO Y1 THLTZDERRKE B o K ETKIALT
K @ (p—1)-form yp=1 %AE5,

2T Mt

@P = QP + d Yp—1
B, w?n ERDLH p-form L3, B 0 —ar 352 5vic M @O Relative
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