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E L Polish ¸VQ¹8f�º9º»V< o ∈ E LV8��[;V<�8Xy�zVn E \{o} ¼f. σ- ½V��r¥s ν 3�¾��º9
ν L:p�q-r�s�8mZG7>d�e6g�h'<>I-JGL (p(l))l∈D(p) 8mZG7'n l ∈ [0,∞) \D(p) ��� p(l) = o

8�� U>¿�À � U j kÁl 7N<'I�JGL p = (p(l))l≥0 8mÂ�`'9'Ã�Ä'Å6Æ-Ç6È�É'Ä'Ê�Ëx8:y'z6n
E b càdlàg path .>ÌKÍGL D = DE 8K�a9N;%<K3'»-s-Î-Ï-Z�7%8mÐKÑ�Z�7SÒ6.>Ì�ÍÓL

Do 8ÔÂx �n'Õ-Ö�I�JGL X = (X(t))t≥0 8mÂG`'9 Tx = inf{t > 0 : X(t) = x} 8mÂ� �n0×�Ø
8m;6<-3'Ù%Ú67 path .6¡68>Û'�G°mÜ4Ý o �>Þ�Zßn E .'à�á d 3 �%T�U 9>;�<Ó8:.'à�á�L
|x| = d(x, o) 8ÔÞ��:9 ‖w‖ = sup |w(t)| 8ÔÞ�ZKn'»-â63�9 D ¼�. σ- ½��'r�s n i 4 ã�ä

(N0) n(D \ (Do ∩ {0 < To <∞}) = 0;

(N1)
∫
D
(To ∧ 1)dn <∞;

(N2) n(D) = ∞;

(N3) n(‖X‖ ≥ r) <∞ for all r > 0

LXå�æNZ�8N`N9çt�u�v�w�8Xy'z�¡�8X3'Z�7 (
¿�À ¢ l æ��'è ) nß¡N.�8N`'9 ν Lép-q�r�s�8

ZG7X;6<Nê%d�e�g�hN<'I�J p ë kmì è�í�î Lévy I�J η(p; l) =
∑

s≤l To(p(s)) i���Ú67 ( ïð .�æ�ñ�9ç;6<���.NÐ-Ù���C T ÛN.G8ÔZ�7 ) n]¡ l 5��ÔM�O�P�QNI-J L(p; t) 65>òN/�1�\
Laó T-ô càdlàg I-J X(p; t) i'j kml 7'n�CK�9�¼-.>ã-ä ô4õ'ô 8:9>»�â%3 X(p; t) �KD
E�F�HºI�J�8º��� k C T n�¡�¡N��9:ö�?��f��iN÷�øf¸�Q�.çc��Ôù�}��N�����V3���`f7�8 Tú

Skorokhod .��'&�L'Ú�û U 9>/�1�r�s��6.>�������GL'|%}�7'n
ü�ý

1. � nn i n∞ 3Nt�u�v�w%þNÿ�������������8X��9 ¦�7 Polish ¸�Q Ẽ 8Xo�.�¼�. σ-

½6�'r-s ν̃ 9�65Nò
	'r����� Φn : Ẽ → D �-¦�Ø U���� Laå6æ'ZG¡68>L�� ú :

(G1) nn = (ν̃ ◦ Φ−1
n )|D\{o} for n = 1, 2, . . . and ∞;

(G2) Φn → Φ∞ in D, ν̃-a.e.;

(G3) To(Φn) → To(Φ∞) in [0,∞], ν̃-a.e.;

(G4) ¦67 N ∈ N i��
�x� U ∫ �
E

{
1 ∧ supn≥N To(Φn)

}
dν̃ <∞.

ü��
2. /¥1fr�sf� nn iç/f1fr�s n∞ 3��f��Z�7V8Ô�V�¹�º9V¢ k 3 n∞(X(To−) 6= o) = 0

8m�6�>Z�7'n6¡'.G8>`'9 νn LXp�q�r-s�8mZG7:;�<>ê6d�e6g�h><NI�JGL pn 8ÁÂ� �8:9
(X(pn), L(pn), η(pn))

law
−→ (X(p∞), L(p∞), η(p∞)) on D ×D � ×D� . (1)
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[2] 3� T-U ��9 ¿�� I�J6.���� ¿6À 3'¾��X9������NE��6��3� õ 7������6.��N&�L'|
}Næ�n¥o l ��9 speed measure .�������� Bessel I�J�i�� l 7��� �8X9!����r�s%.������
��"�`ºr�s�i�� l 7��� �8X.$#�����¦ Øfæ�n-¡¥¡N����%�& ô�õ 3�' ���X9>��°Xñfë k�(�)*�+ q�L ����,�-�. ��I�JGL�/G}>9�o�.0��� ¿%À 3'¾�ZG7������6.'�6�-�N&GL'|6}�7>n
E = [0,∞) 8 �¬9 o = 0 8 Z 7Sn {X, (Px)x∈E � ;ß< = ? @0AßB DSE F H¬I0J � 9 n(X(0) 6=

0) = 0 65>ò n(X(T0−) 6= 0) = 0 L:���'ZG7>n�¢ k 3�9�1�2�.�< x � n(Tx < T0) > 0 L
�6�'Z�7Nn��03 1 < b < c 8 0 < ψ < 1 i��
��� U ��� L:å6æ'Zx8mZG7 :

(S1) {ΨX,Px}
law
= {X,Pψx} for all x. 4��a9 (Ψw)(t) = ψw(ct);

(S2) {b−1L(c·),P0}
law
= {L,P0}.

ξ L�5�6 F0+- 	Nr�798036� ξ ◦ Ψ−1 = ξ C%7�Û'.�8��:9 j L (0,∞) ¼�.Nr�s�8�� U 9
nξ,j(dw) = ξ(w)n(dw) +

∫

(0,∞)

j(dx)Pox(dw) (2)

8a�-ñ%7'n04 �:9 P
o
x �0;6<>Ð-Ñ-I�J4.'^-��8�ZG7>n nξ,j i>/-1-r�s4��¦%7680`'9'¾K£�Z

7:I�J�L {Xξ,j, Lξ,j, ηξ,j} 8mÂ� ¬n
ü
�

3 (small jumping-in).
��� L:�6�'ZG7 :

(S3-a) n(D \ [D1,x ∪D2,x]) = 0 for all x > 0.

4��:9 D1,x ={Tψnx → 0}, D2,x ={lim inf Tψnx ≥ To}.

(C-a) ξ∗(w) = ξ(w) +

∫

E\{o}

j(dx)

σ(x)
1D1,x

(w) 8aG �8'`'9 nξ∗,0 Ûa/�1�r�s6n
¡'.G8>`N9 n

(n)
ξ,j := bnnξ,j ◦ (Ψn)−1 �>/�1�r�s6.02;:�� nξ∗,0 3'����Z�7NnG¢ k 3�9

{
ΨnXξ,j, b

−nLξ,j(c
n·), c−nηξ,j(b

n·)
}

law
−→

{
Xξ∗,0, Lξ∗,0, ηξ∗,0

}
as n→ ∞. (3)

�6��i0<�=�3-C67'i�90�%ò�.�>�.'I�J%3'����ZG7�?�@6.��'&�Û'|%}�7'n
¤�8�� U 9>=�b (�) *�+ I�J6�-¦�Ø U Lamperti A�ù%�'¾�£�ZÓ7 Lévy I-J6i��0BDCFE

E�66.%ÛN.6L�G ú n-Ú�æ�90H��JI-=��:æ��'&�.>¤�8�� U 9 Walsh .�K9L�M�hON�PGÛ�G ú n
C��9 Sierpiński gasket/carpet ¼�.�K9L�M�h�N�P6��Û'9 n(D \D1,x) = 0 i��G} l�~0Q+ . ² 2�i'j kml 7>. ô i�90R6.�8'¡�S0T�ë k C T n
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