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M ∂M, f : M → R

CP (f) NDCP (f)
f Ω(M)

f

• p0 f ∂M p0
f

• p0 f p0 �∈ ∂M f
f |∂M

• p0 f |∂M f

Ω(M) = {f :M → R|CP (f) = NDCP (f) = CP (f |∂M ) = NDCP (f |∂M )}
p0 ∈ CP (f |∂M ) p0 ∈ NDCP (f |∂M ) p0 ∈ NDCP (f)
f ∈ Ω(M). f
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f ∈ Ω(M) g ∈ Ω(N)
λ :M → N

f g

Γf Γg f, g ∈ Ω(M)
ϕ : Γf → Γg Γf ∼ϕ Γg ϕ
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M,N f ∈ Ω(M), g ∈ Ω(N)
f g Γf Γg

f1 ∈ Ω(M) f2 ∈ Ω(M)
Ft(x) := F (x, t) : M → R F0(x) = f1(x), x ∈ M F1(x) =

f2(x), x ∈ M I = {t0} ⊂ (0, 1) Ft ∈ Ω(M) t ∈ [0, 1]\{t0}
Ft0 �∈ Ω(M) Ft t0

Γf ϕ
vi evi , lvi

v1 ≺ v2 e1 ≺ e2 v1 e1 v2 e2 e1 � e2 e1
e2 ϕ ≺ �

v1 v2 Γf

v1, v2 v1 ≺ v2
v2 lv21 ϕ(v1) = {ev11 ≺ lv11 = lv21 } ϕ(v2) = {lv21 }

ev21 = ev12 v1, v2 ϕ(v1) = {ev11 ≺ ev12 = ev21 �
ev13 } ϕ(v2) = {ev21 }

lv21 = lv12 v1, v2 ϕ(v2) = {lv21 }, ϕ(v1) = {lv11 ≺
lv12 = lv21 � lv13 }

ev13 ϕ(v1) = {ev11 ≺ ev12 = ev21 � ev13 }, ϕ(v2) = {ev21 ≺ ev22 � ev23 }
δ ϕ(δ(v1)) = {eδ(v1)1 ≺ e

δ(v1)
2 � e

δ(v1)
3 = e

δ(v2)
1 } ϕ(δ(v2)) = {eδ(v2)1 ≺

e
δ(v2)
2 � e

δ(v2)
3 }

lv13 ϕ(v1) = {lv11 ≺ lv12 = lv21 � lv13 }, ϕ(v2) = {lv21 ≺ lv22 � lv23 }
δ ϕ(δ(v1)) = {lδ(v1)1 ≺ l

δ(v1)
2 � l

δ(v1)
3 = l

δ(v2)
1 } ϕ(δ(v2)) = {lδ(v2)1 ≺ l

δ(v2)
2 �

l
δ(v2)
3 }

ϕ(v1) = {ev11 ≺ ev12 = ev21 � ev13 }, ϕ(v2) = {ev21 ≺ ev22 � ev23 } v1

ev23 η η(v2) ≺ η(v1) ϕ(η(v2)) = {eη(v2)1 ≺ e
η(v2)
2 �

e
η(v2)
3 = e

η(v1)
1 } ϕ(η(v1)) = {eη(v1)1 ≺ e

η(v1)
2 � e

η(v1)
3 }

ϕ(v1) = {ev11 ≺ lv11 = lv21 }, ϕ(v2) = {lv21 ≺ lv22 � lv23 } μ

μ(v2) ≺ μ(v1) ϕ(μ(v2)) = {eμ(v2)1 ≺ l
μ(v2)
1 � e

μ(v2)
2 = e

μ(v1)
1 }, ϕ(μ(v1)) = {eμ(v1)1 ≺ l

μ(v1)
1 }

ϕ(v1) = {lv11 ≺ lv12 = lv21 � lv13 }, ϕ(v2) = {lv21 ≺ ev21 } ν

ν(v2) ≺ ν(v1) ϕ(ν(v2)) = {lν(v2)1 ≺ e
ν(v2)
1 = e

ν(v1)
1 } ϕ(ν(v1)) = {eν(v1)1 ≺ l

ν(v1)
1 � e

ν(v1)
2 }

f, g ∈ Ω(M)
Γf Γg

{ev11 ≺ lvvvvvvvvv1111111111 = lv21 } ϕϕϕϕϕ(((((vvv2222222) = {
vvvvvvvv111 vvvvvvv, v, v222222222 ϕϕϕϕϕϕϕϕϕ((((((((v1) = {ev11

vvv1, v2 ϕϕϕϕϕϕϕϕϕ(v2) = {

≺ ev11111222 ==== evv2222222221 ��������� eeeeevvvvv13 }}}}}}}, ϕϕϕϕ(v2)
= {eδ(v1)11111 ≺ eeeeeeee

δδδδ((((v1)
2222222 ��������� e

δ(v1)
3 =
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v1)) ========= {{{{{{{{{lllδδδδδδδδ((v1)))))))1 ≺≺≺≺≺≺≺≺ lllllllll

δ((vvvv1111))
222222222 �������� l

δ(v1)
3

2 = ev21 � evvv111111113 }}}}}}}}, ϕ, ϕϕϕϕ, ϕϕϕϕ((((((((vvvvvvvv222222222) =) =) =) =) =) =) =) = {ev2
η η(

ϕ(η(v11))))))))))))))) ====== {eeeeeηηηηηηη((((((((vvvvvvvvv1)))))))))11 ≺≺≺≺≺≺≺≺≺ e
η(v1)
2 �

{ev111 ≺≺≺≺≺ lvvvvv1111 ===== lv21 }}}}}}}, ϕ, ϕ, ϕ, ϕ, ϕ, ϕ, ϕ, ϕ(v2) =
1) ϕϕϕϕϕϕϕ(((((μμμμμ(v2)) ===== {{{{{{eeeeeeeμμμμμ(((((vvvvv2)11111 ≺

v1) ======= {{{{{{{{{llllv11 ≺≺≺≺≺ lllllv122222 = lllvvvvvvv2221 � l

≺ ν(v1) ϕ(ν(v222)))))))))))) = {lν(v1
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