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X, Y ������������� ���"!�# X $&% Y ' (*),+.-0/1(*2,3 map(X, Y ) 465,7�8�9;:=<>�0�?��@,ACBD#FEG �H-0/.�1���JILKJM X, Y, Z �H�������?�N� ���"!H# map(X × Y, Z) � map(X, map(Y, Z)) OLPRQFBTSVU
�XW O0Y[Z.M1E>(\�T! X, Y, Z 40Y,]6(_^R`aS�bFc"Q 4 map(X × Y, Z) � map(X, map(Y, Z)) d6UJ�?4�Y
�[I e�Y_�0��O.Y�Z,(J$>#;��Z\egf�hJd>i0j�k\�HlXmR�,!0nL$6o>W[pR�LM
E0E�WROV�������0(Vq[r�sN4Lt0u.�1���HZFegv0w?��x ZR�6E[�*4 IXs=#�E_(6I e�Y"fXhJdJy�zFc G �6E[�"�{ �.MTt�u����?�|�������,O*}XY6��v0wRW[pR�_dJ#_~X�XI6eHY_���\���?�*#Tt�u����T$&%g�0�.�1�R��@,AR�X�
E[��d�W�!H#T�14V�������J$;%gt0u.���6��@,AR� �6E[�TS�W�!.�LM6c %�4V#.t�u����,4>�,Z.��SN���.�1����U� 4V�.i���Y?�L(J���F�>�>�V�.���\��� mR�6E[��d�W�!.�LM

1 t0u0�1� �*�1(XI eL4_���X�X�_M X ��2,3��0BD# D �*�0��(.�R�69?�J�\�����[(V�0��(T<J2,3 $;% X

' (V-[/6$C%HY �*2,3������_M D dJ#0�1(F�N�6(V^,`F�*���.�&�J! D � X (_t0u,��  (diffeology) �JI"¡>#
(X, D) �*t,u���� (diffeological space) �JI_K.M1cX%L4 D ("¢?��£,¤��?:V�TIVK.M1E0ELW6O.�6�R9?�J�\�¥�
�0(J<"2031( ER�_�V<J¦.§��>ILK�E[�L4>� �VM

D1 �0�\( x◦ ∈ X �¨�0�\(\©¨ª,« n 4"¬�B*�.# Rn $a% X '�( x◦ 4Fe��1�V�[,-[/&� Cx◦ �������
Cx◦ O X (0£,¤ �?:®W[pR�LM

D2 �.��(><>¦�§6$;% X '6(L-0/?� P : U −→ X �N�X�LMJ���1( r ∈ U 4L¬aB��># r ��¯6° U (.pR�_<
¦.§ V dJ±�²CBH�># P |V : V −→ X d X (0£0¤X��:|4TYR�JY\%*³L# P O X (0£,¤ ��:=W[pR�LM

D3 X (V�.��(0£0¤X��:¨� P : U −→ X �.BD#����1(L´Xµ.¶>t�u.· ¸"-,/?� Q : W −→ U �N� �VM�¹º�» B W OL���1(><J¦.§��N� �VMº¼?E"(1�>! P � Q (L30½.-,/ P ◦Q : W −→ X O X (,£0¤X��:®WRp[�VM
2 t[u,�?�[("¾&�.pR¿R�"M U �L�0�\(.<.¦,§À���1�"MXEJ(\�T! U 4\©Dª?4"�FÁ[�Lt[u[�, �dT±[²X�1�"M

C∞

∗
(U) ����(6I e�4V� mR���|#�t�u0�. 1(VÂ.ÃF�"Ä0�T�TM"�.��(><J¦.§6$;% U '6(V´ µ.¶>t�u�·6¸"-,/.Å,Æ

$&%HYR�H2,3?� C∞

∗
(U) �|� m6�LM�E"(Lt�u0�.  C∞

∗
(U) �HÇ.È,t�u0�. 
�JIV¡ (U, C∞

∗
(U)) �HÇ�È0t�u����

�>IVKJMTÉ0Ê�OV�.�1(J<>¦�§14�OXE_(VÇ.È0t0u��� 6d"@,A\c G �,Z6� �N�X�LM
3 X ��203
�N�X�LM D � D′ � X (Lt0u��� 
�N�X�LM D d D′ I�sgËRZ?�LOL# D′ ⊂ D (1�>!.�"ZFeÌM D

d D′ I�s|Í[Z?�LOL# D ⊂ D′ (1�>!.�"ZFeÌM�E0E�W>Î��6�X�RE[�LOL#Ht�u��� 6d0Í,Z?�>!�#�203a��B��6O6I�sÏ c"Z?�HZFe>ER�NW[pR�LM>¾
�.B��J#.t�u����,4 SDÐ0Ñ0�0�,ÒTÓ�Ô0�0��4L�?Õ_�X�RS_(Jd>±0²R� �LM*t�u����
X 4J�Ro,��Ö;S*Í,Z_t0u��� \��Ð0Ñ0t0u��. ��>I_¡ D◦(X) �|×6�.MJØ�Æ�Ù04�OV�RdJ½Ús®Û �TM

D◦(X) = {P : U −→ X | ∀r ∈ U , r ∈ ∃V : U (J<>¦.§ s.t P |V : � ÜV-,/ }

t�u���� X 4>�6o,��Ö;SHËRZ_t0u��. F�HÓ�Ô0t�u0�. ��>IV¡ D•(X) �|×6�.M D•(X) OV�.��(><>¦�§6$;% X

'6(L-0/.Å,ÆR$;%�YR��203\� D•(X) �g× �TMFE_(1�>!�# D◦(X) ⊂ D•(X) WRp[�RER�*4VÎ.�6�X�LM
4 X �*t0u0�1�\�H�X�1�>!�# X (LÝ[u02,3�4�©Dª�4Vt,u��1�,(V��  dJAÞsß#Lt,u0�1�[(�à"á�4XS�t0u0�
�0(V�. 6dJA��VM

5 (X, D) � (X ′, D′) �*t0u0�1�\�H�X�_M f : X −→ X ′ dTâ�%�$RY_-[/6W6p6���VOV# X (V�0��([£[¤X�
: P : U −→ X 4L¬CBH�># f ◦ P : U −→ X ′ d X ′ (0£,¤ �?:g4TY6�X�>!.�"ZFeÌM
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6 (X, D) � (X ′, D′) ��t�u�������� �VM f : X −→ X ′ d>t0u U"�.-0/6W[pR�X�*OV# f d>ÅRãJä6W>â�%¨$
YV-,/RW[p;s=# f (L��-,/Rd>â�%¨$[YV-0/
�HY6�X�"!��"ZFeÌM

7 (X, D) � (X ′, D′) ��t,u����\�����VM X $C% X ′ 'X(VâÀ%�$[Y"-,/0Å[Æ6$C%HY �*2,3F� C∞(X, X ′)

W>×X��M C∞(X, X ′) 4_�1(XIXe*4_#_t,u0�0 &�H@[A6���_M�-,/ ev : X × C∞(X ,X ′) −→ X ′ �*# ev(x , f ) =

f (x ) WJ� m6�X�"!H# ev dJâ
%¨$[YV-,/�4TY6�[I e�Y C∞(X, X ′) (*ÖCSHËRZ_t�u0�. F�Ht�u�-0/0�. 
�JIV¡"#
E_(Vt�u��� 6$;%g��Á0��t0u.��� C∞(X, X ′) �Ht0u.-0/����?�>ILKTM

8 å0��Ãçæ X, X ′, X ′′ ��t�u�������� �VM�E"(1�>! C∞(X, C∞(X ′, X ′′)) � C∞(X ×X ′, X ′′) OVt�u
U_�
�HYR�VM
E"(1�"!Ht�u���� X, X ′, X ′′ 4�OLè1(*^,`&S¨é0�CB*Y�ZTWJ½Ús=Û6�F��Z\eJE[�*4VÎ.� � �*M
9 t0u0�1�.$C%|�,�����0(V@0AF�H��(6IXe�4V�Xm6�VM (X, D) �*t0u0�1�\�H�X�_M X ⊃ A dT# D− <J2,3
W[pR�X�*OV# X (V�.�1(,£0¤X��: P : U −→ X 4V¬CBH�># P−1(A) d U (J<>¦.§�4TY6�RE[�0�N�X�LM
E>(��J!�# D− <J2,3�(Lê T (D) OV�,�1(_Â0ÃF�JÄ,�.��M T (D) � D− �,�
�TI"¡"# (X, T (D)) � T X �

$aëgM
10 �0�.�1�J$&%|t�u����0(L@0A\�H��( I6e*4L� m6�LM
(X,O) �L�[�,���F���1�"M D(O) �L�,�\(_�6¢1(�� �69\�.�F�ì���R(.<T2R3 $a% X '�(.�,íR� (_)R+,-
/X$C%*YX�L2R3����1�"M;E>(\�T!*# D(O) O"t[u[�, ?("Â,Ã;�TÄ[���0M&E>( D(O) � O− t[u,�, Ú�.I>¡>#
(X, D(O)) � DX �*p?%Dr,�TM

9 � 10 $;%Ì#��,�0�1�.$;%Ìt,u����6��@[A6W�!V�T# c�%L40î,(Vt,u0�1�.$;%Ì�,�����6��@[A6���6E6�Hd�W
!.�>dT#TÖ,ï�4Vð�ñ&% G �"�0�0�1�\�Ì@,AaB*Y���c G �"���0���[O.U"�14.Y6���LO�µ\%�Y�ZTM"W O X d&�V(
I6eHYV^0`\�H���>ò6³V# î G d>½Ús=Û6�6(>$>#;��Z\e|fXh0(Àæó�6(Lô ñ.d>#J��(Lå0��ÃÀõDW>ðXñF% G �VM

11 å0��ÃÀõ (X,O) � CW ö�Æ
�N� �VM�E_(��"! (X, T D(O)) OL# (X,O) �HU_�6W[pR�LM
�14*-0/����?�g-0/0t�u����0(,÷*ø140÷"�X�"ù"ú\�J(>íX�VM
12 X � X ′ �*�[�,�?�F�H�1�"M smap(X, Y ) �*�?(�I�eV4_�1mX�_M*�,�?("Ç,ÈXã�Æ 4n $a% X 'X(_)
+[-6/Ú� X $
% Y '1("-6/\(>3R½�d.)6+[-6/Ú�VY��XI1eLY X $
% Y '1(��[í6��("-6/�$
%LY��V263;�
smap(X, Y ) �N�X�LM0�XÁ?s=#

smap(X, Y ) = {f : X −→ Y | ∀σ : 4n −→ X : )0+ , f ◦ σ : 4n −→ Y : )0+ }

�N$6o,�LM smap(X, Y ) 4L�1(6I6e*4�BH�>���\�H�XmR�LM0���1(LÇ�ÈRãTÆR$&% X ' (*),+.-0/\� σ : 4n −→

X ��� �VM σ∗ : smap(X, Y ) −→ map(4n, Y ) �H���1( f : X −→ Y ∈ smap(X, Y ) 4V¬CB��J# σ∗(f) = f ◦σ

�Ì��m �VMR� » BD# map(4n, Y ) O 4n $C% Y ' (V),+0-[/6$C%HY �*2,3���B¨#65R7�8\9a:=<T�0� dJ@,A&cG �RZ ���H�X�_M�E>(��J!H# σ∗ d>)[+�-[/�4.Y �RIXe�Y1S�n �.S*ËRZ"�0�\� smap(X, Y ) 4_��m6�_M�E"(_�
�?� Osmap ��$aëgM

13 ���1(VÇ.ÈRãTÆR$;% X '6(L)0+�-0/?� σ : 4n −→ X ��� �VM
W(σ, L, U) = {f : X −→ Y | f ◦ σ(L) ⊂ U}

�|�XmT�>#
{W(σ, L, U) | σ : 4n −→ X : ),+ , L : 4n (R5[7N8�9C: , U : Y (J<"2,3 }

��È,�a�.BH�>�?Á����0� O � Osmap O*ûaB ëDY6�LM
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14 åX� Ãü� (X,OX) � (Y,OY ) �>� � �&�C�_�\�.M OX � OY $À%�ýR@�c G � T − t u �&�RW1p
� (X, D(OX )) = DX � (Y, D(OY ) = DY 4R��Z6� (C∞(DX, DY ),D) �>t�uX-�/X�;�
�"�F��MV���
�&� (smap(X, Y ),Osmap) $À%Hý6@�c G � T − t u6�;��� (smap(X, Y ), D(Osmap)) �_�\�TMFE�(C�0!_#
(C∞(DX, DY ),D) � (smap(X, Y ), D(Osmap)) OVt�u U"�RWRp[�LM

þ �Jd[p G ³V#.t�u����04V¬R�X�"���F�>�>�*��pR�>Z[O ( 5 ) ���6¤�ÿ.�L�14>�[ZT�?S����aB*��Z>M
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