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Diffeological space and adjoint functor Fat smooth CW complex
0@0000000000000 00000000000

Diffeological space

EFR n FEHRK LT 5.
o R" DB A % n-domain 2 WIEXHIZ domain & FEX.
o n-domain 2> 522 THWES X ANDE% X D n-parametrization
H B \WVIFHIZ parametrization &MU, Z DK% Param,, (X) ¥ &
9. %7, Param(X) = JParam,(X) &9 5.

& ZBTHRVWES X O parametrizations DES D AU RZ2 AT &
%, X ko diffeology & FES.

e Vz € X Vn € Ny Jeg € DN Param,(X) Imc, = {z}.

e PeParam(X), Vue U 3V € N(u) Ply e D= P € D.

e V(P:U—X)eDVF e C®(V,U) PoFe€D.

(X, D) % diffeological space &), diffeology D DIL% plot & FE.
s CW KO B IS /28



Diffeological space and adjoint functor

Fat smooth CW complex
00@000000000000

00000000000

Example

il

U % domain £ §%. ZOt %, fEED domain 225 DARDEKTDIF
DR BARE2IKDES X domain U L diffeology THH, U LD
standard diffeology & FE3.

1

M ZE O REHAEKE TS, 2D &, EED domain 25 DAKRD X
KTODWE L2 REBREERDESIE M Lo diffeology TH 5.

1

X ZtHZER e $5. 2Dk X, {EED domain 2> 5 Dt AR 2IKDE
A3 X Lo diffeology TH 5.

Bk CW RO MR 5/28



Diffeological space and adjoint functor Fat smooth CW complex
000@00000000000 00000000000

Diffeologically smooth map

JEF% Diffeological space DRIDE f: (X, Dx) — (Y, Dy) 7
diffeologically smooth T®H % 1%, REe AT I TH 5.

V(PU%X)EDX fOPEDy.

¥/, fOIRESHD f L ZOWER -1 A diffeologically smooth TH
%t %, f % diffeologically diffeomorphism & L.

NG

X*>Y

Bk CW RO MR 6/28



Diffeological space and adjoint functor Fat smooth CW complex
0000@0000000000

Induction( A5Y)

JEF% Diffeological space DEIDEAR f: (X, Dx) — (Y, Dy) A% induction
TH5 X, fHHESH)»D diffeologically smooth TH D, P € Dy T
ImPCImfezdDIZHNL, floPeDx &RBITH53.

U

fy lp

=

i

25172 induction X diffeologically diffeomorphism T 5.

Bk CW RO MR 7/28



Diffeological space and adjoint functor Fat smooth CW complex
00000@000000000 00000000000

Sikorski space

EFe 2ThVX FOEBERBOES FBRUR2ALTEE, FL
X Fo Filzk2E0ME%E X _EO Sikorski #i& & FESR.

o (f: X 5R) € Map(X,R), Vo € X IV e N(z) 3(g: X > R) € F
flvy=glv=(f: X—=>R)eF.

o Vk € Zoo Vf1, fo, ... fr € FVF € C®(R* R) F(f1, f2,... fx) € F.
(X, F) % Sikorski ZZEf] L FER. Z 2T, X ITI1F FIZ K 2MEMEEANS.

F(f1>f27"'fk): X — R
W v

r — F(fi(z), fo(x),... fr(x))

Bk CW RO MR 8/28



Diffeological space and adjoint functor Fat smooth CW complex
000000e@00000000

Sikorski smooth map

JE ¢ Sikorski space DM DER a: (X, Fx) — (Y, Fy) %3 Sikorski
smooth TH B &Ik, RehlT e ThHb.

V(f:Y—)R)G]'-Y foae Fx.

Fz, [OREHEDOD [ L EDWEB f~1 B3 Sikorski smooth TH 3 & &,
f % Sikorski diffeomorphism & L.

N

Y*>R

Bk CW RO MR 9/28



Diffeological space and adjoint functor

Fat smooth CW complex
0000000e0000000 00000000000

Category

frHZE M & E AR D 72 5 % Topology ¥ &7

Diffeological space ¥ diffeologically smooth map @723 [& % Diffeology &
%7

Sikorski space & Sikorski smooth map M7 3 &% Sikorski & 33,

Bk CW RO MR 10/28



Diffeological space and adjoint functor Fat smooth CW complex
00000000e000000 00000000000

Diffeology and Sikorski

X, D) % diffeological space £ 3 5. ZD& X,
OD ={(f: X > R) e Map(X,R) |[V(P: U - X)eD foP e C®UR)}

FESE X Lo Sikorski & TH 5.

§>

i |
X, F) % Sikorski space £ 5 5. ZDk %,

—~

IIF ={(P:U - X) € Param(X) |V(f: X > R) e F foP e C®U,R)}

3EEE X Lo diffeology TH 5.

Bk CW RO MR 11/28



Diffeological space and adjoint functor Fat smooth CW complex
000000000e00000 00000000000

Adjoint functor

ez X b BT &: Diffeology — Sikorski & B
II: Sikorski — Diffeology 25/ E % 5.

&
BH=F ®: Diffeology — Sikorski (%P7 II: Sikorski — Diffeology @
FREHREFTH 5.

D
_
Diffeology il Sikorski
%
I

Bk CW RO MR 12/28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000e0000 00000000000

Diffeology and Topology

JEF2 (Zemmour [1Z13])
Diffeological space (X, D) DEDHRE ADHEETH 2 LI, REhHT]
TILETH5.

Y(P:U — X)eD P Y(A):openin U
ZOMEGRROLTHEARE X LofilHEED 5. Zofif%E
D-topology & FEX.

Ty RE

|

X,0) ZifHZEE e 35, 2ok %, £ED domain 22 5 DEE RS
KDESIE X Lo diffeclogy TH 5.

“>
=

—_—

Bk CW RO MR 13 /28



Diffeological space and adjoint functor Fat smooth CW complex
00000000000 e000 00000000000

Adjoint functor

FDER L I & D BT T: Diffeology — Topology & BT
D: Topology — Diffeology 25 E % 5.
&

BH=F T': Diffeology — Topology (ZEiF D: Topology — Diffeology
DERHEFTH 5.

T
_
Diffeology 1 Topology
%

Bk CW RO MR 14 /28



Diffeological space and adjoint functor Fat smooth CW complex
000000000000 e00 00000000000

Frolicher space

EFR X B2ETRWESR, F CMap(X,R), C C Map(R, X) £ 3 5.
OC=FHrDOUF=Ctixs¥%, (X,C,F) % Frolicher space £ \5.

EF (X,Cx,Fx), (Y,Cy,Fy) % Frolicher space ¥ L, a: X - Y &E
Breds. Zoex UNIFMETH .
(i) Y(f: X—=>R)eF, foae Fx

(i) V(c:R — X)eCx, V(f:Y - R)e Fy, foaoce
C*(R,R)

(iii) Y(c:R— X)€eCx, aocely
NS RAZT = old Frolicher smooth TH 5 W5,

Frolicher space & Frolicher smooth map ® 723 % Frélicher & %7,

Bk CW RO MR 15/28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 e0 00000000000

Reflexivety

FEF (X, D) % diffeological space £ §5. 2D & LURXEMETH 3.

11D = D
3F ¢ Map(X,R), IIF = D

IhorhzTeE, (X,D) Ereflexive THZ WD .
(X, F) % Sikorski space £ §5. 2O &, LUTNIFMETDH 5.

OILF = F
D C Param(X), D = F

IhozhlT e, (X, F) dreflexive TH D WD,

Bk CW RO MR 16 /28



Diffeological space and adjoint functor Fat smooth CW complex
000000000000008 00000000000

Reflexivety

reflexive diffeological space ¥ diffeologically smooth 72 B D 723 [& %
Reflexive Diffeology & %X L, reflexive Sikorski space & Sikorski smooth
258D 72§ PE % Reflexive Sikorski & 3R 3 .

P
Reflexive Diffeology==Reflexive Sikorski 233235 %.

E P
Reflexive Diffeology=Reflexive Sikorski=Frélicher 23375 5.

Bk CW RO MR 17 /28
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Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00 0@000000000

Preparation

BoPRBMIRSREMNR SREG: RS REMUFTEDS.

I(t) = {0’ P00 = 1/tl(3x)l(3—3x)d:1:,
0

1
e t, t>0, «

S+t
b(t) = /0 Aa)da.

1
ZZT, « :/ [(32)l(3—3z)dz TH 5. ZDLE, UNHRITS.
0
(1) EEDt < 1ML, ¢(t)=0TdH5.
(2) EBEDt> 11X L, ¢(t) =t TH 5.
(3) ¢: R — R [—1/y, 00) L CHFRHFVEMBEETH 5.

Bk CW RO MR 19/28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00 00800000000

Preparation

nmeNg T35, ZDLE, 4O0DBEFTEXZRAEZUTTEDS.
st ={ueR"[[u>1}, D"={veR"||v|]<1},
D™ ={(u,v) e R" x R™ | |ju]| > 1 — ¢2—|u|—|]v|)},
S§r=bm = {(u,v) ER" x R™ | |Ju|| > 1} = 8" ! x R™.
7,
0o S" ™ = {(u,v) e R" x R™ | [lu] =1, |[v[| <3/5}.
LEDD.

fined

Sn-lm c DM TH .

Bk CW RO MR 20/28



Diffeological space and adjoint functor Fat smooth CW complex
000000000000000 00080000000

Definition of fat smooth CW complexes

JEF% Diffeological space X _F® Fat smooth CW ##ii ¥ 1%, Diffeological
space D 3% (X™; XM gx M) o (9X ™) = XMW\ X)) | 84 .,
L DREED mpy1: i1 — No OFE, 3 %0 diffeologically smooth 72 B4

hnir: (1 Snvmn+1(j); 11 Intsnvmn+1(j)’ 11 asmﬂ%u(j))%(X(n);)}'(n)an(n))

J€In+1 JE€In+1 JE€EIn+1
@%T%%&k?%@f%é IZT, n>—-1Th53.
O XD =xEh_opgx-D =g

@ neNylaxfL, (XM X(”), dX ™)1z (X (=1, X(n=1) px(n-1)) y
FHRoF—&2EHVWTRIZED 5250 5.

Bk CW RO MR 21/28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00 00008000000

Definition of fat smooth CW complexes

Q@ LT DX Diffeology 1251F % pushout TH 5.

H gn—Lma(j) hn s X (n—1) H Int §?—Lmn () I“th; X (n—1)
JETn j JE€Tn J
’i\'n/ Int/i\n
Zn\[ Intin\[
[ owm® —— x [[ mtDmm ) ——— X
h : Inth
jE€In Jj€JIn

0 XXM ORMETH 3.

X 73 fat smooth CW &% H D ¥ =, fat smooth CW complex & FECX,
BAR b, & F DEBEEBR IR, £/, X = X v 2 HR n HIFEAE
TEH5LE, X FARXILTH 3 &R,

Bk CW RO MR 22/28



Diffeological space and adjoint functor Fat smooth CW complex
000000000000000 00000@00000

Image of fat smooth CW complexes

bz CW RO HEE 23/28



Diffeological space and adjoint functor
0000000000000 00

Example of fat smooth CW complexes

Fat smooth CW complex
00000080000

il e

S1 X fat smooth CW complex T®H %. {

po iy gt ok

(31 /’L-\l il\[ \[/1\1
DIV —— 5! e
h1 hl

T, hy:S%0 - DO Ey e S0 = SO L, hy(u)

= T L
5.

Bk CW RO MR 24 /28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00

EMSF

JEF% Fat smooth CW complex X %5 regular TH % 2 1%, fEED n € Ny
R, BEBAR h, DZ DHEAD induction THZZ L TH 5.

JEF% Diffeological space (X, D) 28 1+4% { DIE & 72BEE b O LI,
X @ D-topology B RDIEDEZ DI L TH 5.
{f71((0,1)) | f € C*(X,R)}

SEFE (Watts [Wat12], Iwase [IWA22])
o LD LREMRAITITZ L DIFS»REHE D D.
@ Smooth CW complex {Z177% < DiF & 072 % & D.

Bk CW RO MR 25/28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00 00000000800

Smooth partition of unity and EMSF

EH
Regular fat smooth CW complex (&1 52272 1 D73E|% b D.

&
Regular fat smooth CW complex 13 T77% < DiE 6072 % & O.

Bk CW RO MR 26 /28



Diffeological space and adjoint functor Fat smooth CW complex
0000000000000 00 00000000080

Reflexivity

JEF% Diffeological space (X, D) 78 reflexive TH 2 & 1%, RE AT I L
TH5.

D={(P:U— X)eParam(X) |Vf € C°(X,R) foP e C*(U,R)}

JEH
Regular 2> OHRXKXIC T % fat smooth CW complex I reflexive TH 5.

TER
5 5 D R EAZ IR reflexive fat smooth CW complex TH 5.

Bk CW RO MR 27/28



Diffeological space and adjoint functor Fat smooth CW complex
000000000000000 0000000000
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