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X exp X
X

O〈U1, ..., Un〉 = {F ∈ exp X : F ⊂
n⋃
i=1

Un, F ∩ U1 �= ∅, ..., F ∩ Un �= ∅}

exp X U1, . . . , Un X
exp X

X X exp X
f : X → Y F ∈ exp X

(exp f)(F ) = f(F ).

exp f : exp X → exp Y f exp f

(exp f)−1O〈U1, ..., Um〉 = O〈f−1(U1), ..., f−1(Um)〉
f : X → Y exp f

X

expβ X = {F ∈ expβX : F ⊂ X}.
expβ X ⊂ exp βX expβ X exp βX

X expβ X

f : X → Y

expβ f = (expβf)|expβ X ,
βf : βX → βY f

X

exp(Homeo (X)) = {exp(g) : g ∈ Homeo (X)}.
X

exp(Homeo (X)) ⊂ Homeo (exp(X)).

X = {a, b} exp X
X h h ′ : X → X

h(a) = a h(b) = b h ′(a) = b h ′(b) = a exp X
h h ′

∩ U1UU �=�� ∅∅∅, ., .., F ∩ UnUU �=�� ∅}}}}}}}}}

n XX

p X
F ∈ exppppp XXXX

p f)(F ) =) ==) == f(F ).

exp X → exexexxxppp YYYYY f

O〈U1UU ,, ..., .., UU, UUU,UUUUmmUUUU 〉〉〉〉〉〉〉〉 ========= OO〈〈〈〈〈〈〈ffffff−111(((((UUUUU11UU )), ....... , f−1(UmUU )〉
f : X →→→→→→→→→ YYYYYYYYY

X

expβ X ====== {{{{{{FFFFFFFFF ∈∈∈ exxpppppppppβXβXβββXβXβXβXX : F ⊂ X
exxxpppppββ XXXXXXX ⊂ exp βX ex

X expβ X

fffff :: XXXXXXXXX →→→→→→→ YYYYYYYYY

exxxxxxxxxpβ f = (e

βfββffββfβf : βXββββ → βY
XXXXX

exp(Hom

h(a) =



(G,X,α)

exp(G) = {exp(αg) : g ∈ G},
αg(x) = g(x)
Ug G g ∈ G Uexp(αg) = {exp(αh) :

h ∈ Ug}
Bexp(αg) = {Uexp(αg) : Ug ∈ τG},

τG G Bexp(αg)

exp(αg) ∈ exp(G)

exp(G) exp(αg1) exp(αg2) =
exp(αg1g2) exp(αe) exp(G) exp(αg)

−1 = exp(αg−1) g ∈ G
α αexp : exp(G)× exp(X) → exp(X)

αexp(exp(αg), F ) = exp(αg)(F ).

(G, X, α) (exp(G), exp(X), αexp)

A ⊂ X G exp(A) exp(G)

(G,X,α)

kerαexp = exp(kerα).

kerαexp = {exp(αg) ∈ exp(G) : exp(αg)(F ) = F, ∀F ∈ exp(X)} exp(kerα) = {exp(αg) ∈
exp(G) : g ∈ kerα}

αexp α

α G X αexp

α

X = {x1, x2, x3}

G =

{(
1 2 3
1 2 3

)
,

(
1 2 3
2 3 1

)
,

(
1 2 3
3 1 2

)}

{1, 2, 3} α : G×X → X
G X α(g, xi) = xg(i) α
αg(xi) = xg(i) exp(αg)({x1, x2, x3}) = {x1, x2, x3} g ∈ G

F ⊂ X exp(αg) exp(G)
exp(αg)(F ) = Φ Φ = {x1, x2, x3} F �= Φ αexp

exp(G) exp(X)
G X

X = {x1, . . . , xn} G
X α G

X αexp exp(G) exp(X)
exp(X)

exp(G) {x1, . . . , xn}
G exp(G)

αg) = {exxxxxpppp(((αααααhh) :

BBBBBBBBBexxpxpxppxpxpxpxp(αg)

exexexexexexexexxp(p(p(p(p(p(p(p(p(αααααααααg111) e) e) e))))) xp(αg2) =
exp(αg))

−111111111 = e= e= eeeeeexpxpxpxpxppxpxpxp((((((((αααααααααg−1))))))) g ∈∈∈∈∈∈∈∈ GGGGGGGGG
G)× exp(p(p(p(p(pp(p((X) → exp(X)

p(αg)(F ))..

(G, X, αα))))))))) (e(e(e(e(e(e(e( xpxppxp((((((((GGGGGGGGG))))))))),,, exp(X)

exexexe p(A))))) exeeee p(G)

(G,G,G,G,G,X,X,XXX,X,X, ααααααααα)))

kerαexp = eeeeexppxx (k(k(k(k(kerererererα))))).

(G) : exxxxxxxxp(p(p(p(p(p(p((p(αααααααg)()()(()())()()(FFFFFFFF ) =) ==))) F,FF ∀∀∀∀∀FF ∈ exp(X)} exp(

αexp

αα GG

XXXXX ==== {{{{x1, x2, x3}

GGGGGG =

{({({({({({{{(
111 2111111 3
11 21 3

)
,

(
1

GGG XXXXXXXX
αααααgggg(((((xxxxxiiiii) = xg(i)

F ⊂ X
exexee p(p(p(p(p(αααg)(F ) = ΦΦΦ Φ = {x1,

X

X



αexp : exp(G) × exp(X) → exp(X) exp(G)
exp(X)

G X G A ⊂ exp(X)
exp(G)(A) exp(X) A exp(G)(A)

f : X → Y G exp(f) : exp(X) →
exp(Y ) exp(G)

exp

f : X → Y G X Y exp(f) : exp X → exp Y
exp(G) exp X exp Y

G

A ⊂⊂⊂⊂⊂ eeexxxpp(p(p(p(pp X)

exxxxxp(p(pp(p(pppp ffffffff)))) :) : exp(((((XXXXX) →→→→→

Y exexexexexexexexexp(p(pp(p(p(p(p(p(fffffffff)))) :) :) : exexe p XXXXXXXXX →→→→→→→→→ exexee pppp Y
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