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Abstract.

1 Introduction
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cC Mf h cC cr M X'(M)

Definition 1.1 (f;h)
x;x%2M M x 6 x° to = to(x;x9
h( t,(x)) 6 h( t,(x9)
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2 Main Results

Definition 2.1 0< < 1 (Ab)
ﬁM;f;h) C’
M3xX7 = ° eAbh( (x)dt2RM
m f;h
(M;f;h)
f:h
M M

th = fx92M Mn oy o ()= (x99

=1 ;0]

I Rog02I
Il =R 0
<1 Cr
=1
Cr C'(M; R) X'(M)
h
h K hy = h K
] k
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C'(M; R)
X" (M)
C'(M;R) X" (M) ol
M (ol
M r< 1 C"(M; R%)
X"(M)
f2X (M) M R
X"(M) C'(M;R)
Sing(f) = fx2 M :f(x) =0y, 2 TyMg
f Oy M
X f(x)=0
X 2 Sing(f)
Xo 2 Sing(f)
f Xo dyof 1 TxoM I Ty, M
Cr
XH(M) Xo(M)
X"(M)
Definition 2.2 Xo 2 M
V2 T M (TxoM; dxof;vT)
z 0
e “ovddoldt: T,,M I RM
VT dy, f
X1(M) (ol M
Xoa(M) = Xp(M)\ X3(M)
=1
M
=1
X"(M;a):= ff 2 X"(M): supkd,fk<a j=1;unrg

x2M
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f o Qf) L (f)
X" (M)=ff 2X"(M):L (f) C(f)g

X" (M)
XT(M) int (X" (M)
X" (M)
X" (M)
X5(M) = X" (M;a)\ int (X" (M))
Cl
Cl
ff 2XXM):L (f) Cf)g X1(M)
R,
y2EL =fy2C'( ;0LR): ° etjy(bjdt< 1g
z 0
Py:= e Aby(t)dt
P P
Lemma 2.1 r; 1 P 2 R™ T, > 0
y2 C'(R;R) ] ;0[
Py=q
T y 2 C'(RiR) Py =
supp(Yi; +pT:0p) 1 (k+1);0[ k2Z
roof: = minf; g L[ ;0D3y 7! K(y):=
0 e Atpy(t)dt 2 R™
(A;b) c’ ()
R := K(C") R™ R = R™
Yo 2 C' K(Yo) = @
Yo R
T
> T < ]D
N = maxfk2 N:NT g A b €TA
ck k 2
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P
(1 eTA) 1 Sy = E:o ekTA =(I eTA) 1(| (N +1) TA)
=minf T; g
Yo 2 C' Pryo = Sy’ (I e =1 Yo
yo [ T;0] Pryo = Sy'o
y T Yo R
Zy XV Z
e Mby(t)dt = e Mby(t + kT)dt
k=0 @+ KT
Zy
= eTA e Abyp(t)dt
k=0 T
= %,
™
CTM I M; (V)= X v 2 TxM:
M
Jj T]_M
TiM = XLvlfvz TxM :jvj=1g
M 2n 1) crt ™
M
K M ToK =K Kn g
T:M K T1K T.K =fv2TiM: (v)2Kg K
S 71K n+s 1
Definition 2.3 K
f
(K; )=1f (x): <t 0O;x2Kg
th (6x) = () (X9 xx%2 M
\Y, M K L
Y
Ho(L;K):= fh2 C'(L;R): tni oKd
Hi(L;K):= fh2 C""Y(L; R) : d tnj 1Kg
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i=0;1 Hi(K)Z= Hi(M;K) Hi = Hi(M)
KO K h
f;h oK
fih ] oK O Ho(K) Ho(K9 Hi(K) Hi(K9
f 2 X5,1(M) Ho(L)
h2 C'(L; R)

h(xo) 6 h(x9) (x0:xQ) 2 oL\ Sing(f))

Ha(L) h2 C™ (L R)
dyh o, f X0 2 L\ Sing(f)
L f L
r
_ Hi(L)
Cr+|(|_; R)
Lemma 2.2 i<r< 1 f 2 X§1(M)
S o M S
_ VARRY L=V
F': Hi(L) iS! R™
FO(h;x;x% := th (6 x9)

FIhv)=d v £n (V)

FO
Fl
f2X5(M) =1
Proof: Wo = f(h;x;x9 2 Ho(L) ToS : FO(h;x;x% = 0g
FO Wo
Rm
d(h;x;x O)FO . T(h;x;x 0)(H0(L) ToS) I RM (h;X;XO) 2 Wy
(h;x;x% 2 Wo @ 2 R™ h 2 Ho(L)
X x0
X Ho(L)
im0 FO(h+ 596X = 1 (X9 = FOg;xx9
g2 C'(L;R) FOg;x;x9 =
M
M
g L
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X x0
z:=1° g Z <1
T X
T y 2 CX¥(R;R)
Py=o 9 k(X)) =y(t) O t T ,k2Z
g=0
( x)
y2CK( ;0LR) Py=q g
a( t(x)) = y() t O g=0 ( x9 X
g=0 g ° P (x))=
04)
g
0 g:O
=1 g
Z
g f 2 X,
%0
f «(x):t Og ) [ (x9
f 2 X5(M) X0
y 2 C'(R;R) [ ;0] >0
a( «(x)) = y() t g=0
C’ Z
M z L P (x) gérxo))=00
g L g
FOg;x:x9) =
W; = f(h;v) 2 Hy (L) TS : Fi(h;v) = 0g
(h;v) 2 Wy Xo = (V) Ft (h;v)
Q2 R™ diso FL(h + sg;v) = F(g;v) g2 C'(M;R)
g2 C'(LR) Flg;v) = o
L Xo
h 2 Hy(L) (Tx,M;dy,f;dy,h)
Fl(h;v) 60
(h;v) 2 W, Xo
(Y; )
Xo U=u1] ; I >0 U° R" 1
(x0) =0 f (z;) 7! eq
€n n RN
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M % b veéoO0 %
=( 1 27 12R"Y ,2R 60
v=Exo) 1+ @@t(xg) 2 t2] 5
I 0
dy, t 0 1 dy,h tv r h(0;t)
U =1
f 2 X5(M) Xo
U Xo
¥ 2 C"*"1(R;R)
y Xo > [ ;0]
P y(t)dt = q g2C'(U°] ; [R)
N rgG;t) = y()
8(z:t) = jj 22" wy(t)+ 29(1) g L
g
Lemma 2.3 K S Cr
M S <1 f 2 X5.1(M)
m n+s r r 2 H1(K) K
H1(K)
m n+s+1 r Ho(K) K
Ho(K)
M f 2 X5(M)
=1
Proof: r< 1 K U S
K U
M
=1 U _
vV M L=V \%
U
Hi(L)
C'(LiR) Hi(L;U)
C'(L;R)
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Fl:Hi(L) TUu! R™

FO(h;x;x% := th (6 x9)

Fi(hiv):=d ) n (V)

Hi(L; V) Hi(L) C'(LiR)
K T1K T,U
Hi(L;K)
L
C'(L;R) Ho(L;K)
ToU
HY(L; )= fh2C'(L;R): th g
C'(L; R)
r
r=1 r 1
K U
Hai(L;U)  Hi(L;K) Hi(L;K) C'(L;R)
HY(L;) C'(LR) Ho(L;U) ToU
Ho(L;U) HJ3(L;)
H1(K) C'(M; R) % 2 C"(M; R) Hi(L;K)
C'(L;R) fhjg Hi(L;K)
QojL K U (ol ‘M1 [0;1]
L =1 K
hj+(1 ) %
H1(K) C"(M; R)
H3() C"(M; R)
K U J
ijg j 2J S Uj
ijg KZng Kj Uj
M ijg
Lj Ui
K
ijg M
Hi(K)= fh2 C"(M;R) : hji, 2 Hi(Lj;K;) j23g
H1(K)
thCr(M;R)Z f:h K Kg
Ho(K)
K
H1(Kj) Hl(K):\jHl(Kj)
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C"(M; R)
f ig ToK
Ho(K)
L Ho(U) 3 h 7! FO(h;:) 2 C'(ToU;R™)
fF 2 C"(ToU;R™) :
Fg
C'(L;R) ToU 3 (h;x;x% 7! rank (dihxx oF©)
L Ho(L;U)
L
C'(L;R)
Theorem 2.1 K s C'
Mo f 2 Xba(M)
r 2 m n+s h C'(M; R)
f;h K
K
m 2s+1 h C'(M; R)
f;h K
r 2 K
m 2s r>2s m
h C"'(M; R) K K
2s m
M f 2 X5(M)
=1
Proof: m n+s h
Cr(M; R) f:h K
H1(K) d fnimik fog 2 R™
Ho(K)
K m 2s+1 h
C'(M; R) o K
Ho(K) Ho(K)\ Ha(K)
Remark 2.2
m n+s
m 2s TS
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Theorem 2.2 m 2n+1 f 2 Xgi(M) M
h 2 Cr(M; R) f:h
f 2 X5(M)
=1
Proof: M
2 r 1
r=1
C'(M;R) ToM 3 h7! th 2 C'(M; R™)
Emb"(M;R™) = fF 2 C"(M;R™) : F
XE);l(M)
Lemma 2.4 m n Xo:1(M)
X'(M) =
X"(M;a)
Proof: < 1 =1
Xi(M) O
U n
f 2 X1(M) xo 2 Sing(f) dy, f
f
f 2 Xi(M) v 2 Ty,M
(dy,f; V) Tx,M
U ! R
U (Xo) =0
d :TU! R R" d (v)=( (x);dx v) X= (v)
™™ Pr, R" R"3 (x;w) 7' w
= Pr,df ! (V) do t = dy, dx,fdo !
Xo (do t;d¢,v) 2 U V2 Tx,M
U 6 End(R") R"
End(R") R"
(G;w) 2 O g2 X'(M)
g f M nU xq 2 Sing(g) e, g= G
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Theorem 2.3 m 2n +1 M
(f;h)  X'(M) C'(M;R) fih
X"(M) C'(M;R)
X5(M) =1
Proof: Xo:1(M) X5(M)
X"(M;a)

X0
gin(X) = e ¥ bh(g*(x))
k= N

X2 M (g;h) 2 Diff "(M) C'(M;R) gki=9g og¢1?

3 Concluding Remarks

Remark 3.1 m
End(R™) R™
m 2n m 2n+1
Example 3.1 M = st f(')=1
(;b)

<0 b6 0 =2 h(" )= cos'

i ()= L (cos’  sin')

d tn 'o= arctani
f:h

Example 3.2 M f
A=diag( 1, 2) b=(1 e?) (11T h(")=2cos' +5c0s2
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()= cos' +sin' + cos2' +2sin 2
fin (e 2 +1)(2(2cos" + sin' )+ 3(cos2 + sin 2'))

st f:h

2.51
ol
1.5¢
1
0.5F
o
-05¢1
1
-157¢

B2 a4 o 1 2 3 4

Sl
' 7! (cos' +sin' +cos2 +2sin2; (e ? +1)( 2(2cos' +sin' )+ 3(cos2 +sin2 )T
XY

>0 n oy h
fih

' 7! (2cos' +5c0s2; 2sin'  10sin 2' )T
" 7! (2coq' +t1)+5c0o92' +2t5;2coq" +ty)+5coq2" +
2t2))7 t; to
0 5
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Y

8

Sl
' 70 (2cos' +5c0s2; 2sin'  5cos2 )T
XY
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