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1 Introduction

closed 1-form O Novikov OO0 0000000000 OOOOOOODO, 0000 Symplectic 0000
00000000000000O00. 2002 000 M.Farber 000 closed 1-form 0O OO O Lusternik-
Schnirelmann 000000000 . Lusternik-Schnirelmann category 000 0000000000000
openset 10000000 0000O0O0O. O0OOO Lusternik-Schnirelmann 000 0 0O 0 O category O 0O O
0000000000000 000O0O0O0O0Og, 1-form 00000 Lusternik-Schnirelmann 0 0 O 1-form
goooooooooo, bbb ooboob oo b boooog. oooo
0000000000 category 00000000 Farber 0000000 closed 1-form OO0 OO0, OO0
0000 closed I-form OO0 O0OO0O00. DO0O0O0O0OO0O0O0O0O0OO closed 1-form OO0 OO0OO0OOOO
000000 Lusternik-Schnierelmann Category 000000000, 0000000 CW-complex OO
0000 closed 1-form 0000000000000 0OOQO Lusternik-Schnirelmann category D000 0O
doooooooooog.

2 Continuous closed 1-form

X O CW-complex 00000. OO closed I-form OO0 0000, “0000 closed I-form“0 000 O
ano.

Definition 1. X 000000 closed I-form0 w 00 Y ={U} 0 X OODOOOOOODOO
fu:U—ROD {fulyey 000000000000 O: 0000 U,V ey0O0DO,

fulvav = fvlvav : UNV = R (1)
gboboobogbogoo

000 1-forms{futvew, {gv}vey 0 14form 000000000 {fr,gv}veuvey 000 XO0OOOD
O closed 1-form 00 000000000. D00 X0OOOOOO f: X —-RO0O0ODODOD0O0O U={X}O
000 closed I-form 000000000 . 000 OO0 ODOOOO.

w={fvlvewy 00000 closed 1-foom 000, ~v:[0,1] =X 0O XO0OOOOOOOOO. [0,1]000
th=0<t1 <..<ty=10,000¢0000 v[t;,t;41)] 0000000 U, eY00000O0O0O0O0ODO.O
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O000,0y00000000 closed 1-formw 000000000000,

N-1

/ w= 3" o (n(tis1) = for (4(8))] (2)
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coooooooocoobooooooon.

Lemma 1. X 0OOOOOOOOOO v+ 0000,000000000,00000000000,00
00 closed I-formO000000000000O0OOOODOOO

3 Category with respect to a cohomology class

Lusternik-Schnirelmann category 0 0 00 0000000000000 O0OO.000000000
category 0 1-form 00 0000000000000 0O0O0DOO0OOO0OO0OOOOO.

Definition 2. X 00000 CW-compler 000, € HY(X;R)0D0D00000000000. cat(X,¢§)
0000000 N>000000000D000000000000000000 kOOO.

X=FURU---UF}, (3)

(a)j=1,.,k000,0000 F; X 00000 null-homotopic.

(b) 0000000 h:F— X ((€[0,1) 000000000 :

ho DODOOO F—-X0O0O0O,000 FOOODzeFOOOO f%wS—NDDDDD. 000 wO &
000000000 closed I-formO000, 00 ~,(t) =h(z) 00O

Remark

0000 Lusternik-Schnirelmann category 0000 OO0O. O000O0OOOOOO.
cat(X, &) < cat(X) (4)

000 cat(X) O Lusternik-Schnirelmann category D000 0.
ob,0000o0goboobo,0obooboobo.

cat(X,0) = cat(X) (5)

4 The Estimate of the number of zeros
0000,0000 closed 1-form 0000000. 1-fom000000000000,0000000.

Definition 3. w = {fy}lyey 0 X OODOOODO closed I-form000. wO0OO0O0O0ODOO0O,X0O00OO
0000 ¢t 0 U - (Fix(e)) NU)O, fy 000000000000000000000000.

O0,w00000000D0000DO00,0pe X0000000000D00,0 p0wiOOODOO, O
ao.



0000 Lusternik-Schnirelman category D0 OO0 category 00000000 OODOOODOODOO
O. 1formO000000,0000000000000,0000000000000D0000. 00000
O category DO OO OODO.

Theorem 1. X 00000 CW-complez 00, wD X 00O ¢ € HY(X;R)ODODODOOO0OO00OO closed
I-form000. o0 wODOOUOOD0O0DODOO0O0O0O<k<ooOOOODOO.ODODO k<cat(X, 80O
ub,eb00bboooboobboon.

00000000000 0ODUOooooOn w(t),y,..wE 0000 ¢=1,...,n—100000000
oooooooboooo.

lim %(t) = piv1 = Um 7i4a(t), lim v (t) =p1 = lim 7(0). (6)

t——+oo t——+oo

goooooo,oooa0.
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Corollary 1. X 0OO0O0 CW-complex0 0, wD X OO ¢ € HY(X;R)OO0DODO0O0000 closed
1-formO0O0O.

(1) w000O0000 py,.,p, 000000. 00 k <cat(X,6)000, py,.,pr, 0000000000
widoooooooooooooboboooooo.

(2w 000000000000D00D00D0000000O0O0O0O0O0O00,wdDO0DOD cat(X,§)
gooooood.

5 Examples

0000 closed 1-form O category DO O0O0OOODO.

ooooooODO TyOOODOOOOOOOOOOODODOD T, 0O0OO,000000O0OOOOOOOO
lMformOO0O. 000, 7000000000000 0O, 1-formO000000000O00OOO. OO0 T,00
OO0, 0000000, IformO0000 closed I-formO0000000000O00OO. OO0, Farber O
00000 do, 0000000000,dl, 0000000000, O0,00000000000, dé, 00
0000o00o00ooooO0,0000o0o0o0o00oo.

000 T7y00,d, 0000000 QDDDD,Cat(Tl,[dﬁl])zllj[ID.

00,7»00,d, 0000000 10000, cat(Ts,[dlx]) =1000.
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