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.�/����0�0�P�*��	&%�#5�
�-%T	�.M"�����"�	 s JPK

�  
Γ,rep,s JΓhK .  Γ,s = JRKΓ,s JPK * �Γ,s JrepK , )Γ,P,Γh,⊥ JMKΓ ,P,Γh,s,⊥ "����

JΓhK

�! 
Γ ,P,rep,s

�������������������� �������
� ) � ����!"��#��0�$���% �����&��� � ��� �
. � '��� P � p1 � I1, . . . , pn � In, ( � ��) � ∈ { ��	 , ��� } : JPK

�  
Γ,rep,s �  Jp1 � I1KΓ ,P1,s � . . . � Jpn � InKΓ,Pn,s � JrepK )�*Γ ,s

�
( � ��) P1 � ∅

� ���
Pn � p1 � I1, . . . , pn−1 � In−1

Jpi � IiKΓ,Pi,s � Jei �0� τKΓ,Pi,s � Jci ��	 SiKΓ ,Pi,s

Jei �0� τKΓ,Pi,s � ei : 4*.��
8�/�"�9;: .�#7��� JτK

�+*��,
Γ,Pi,⊥

Jci ��	 SiKΓ,Pi,s �
8

>

>

>

<

>

>

>

:

ci · T : - 4 �-���/.;Q�.M",�
selfTypeΓ,Pi,ci isSi

)

� 0
Γ (Si).rep = ⊥

selfTypeΓ ,Pi,ci isSi

�&�#)��� ( � ��

JrepK )�*Γ ,s �
(

T : - 4 �-���/.;Q�.M"
� TSelf : - 4 ���*�/.;Q�.M" � 0
rep = ⊥

TSelf : - 4 ���*�1.;Q�.�" ����)��� ( � �� selfTypeΓ ,Pi,ci isSi
�

8

<

:

ci · Self : - 4 ���*�/.;Q�.M"
�
ci : ��4�����"��$%5��46�C�0	 JSiK

��� ���2�
Γ ,Pi,ci

JSiK

�����
�2�
Γ,Pi,ci

� Jsqi
K

�����
�2�
Γ,Pi,ci

� Jsqi
(a1, . . . , af )K

��� ���2�
Γ,Pi,ci

Jsqi
K

��� ���2�
Γ,Pi,ci

�
(

sqi
J T → ci · T � TSelf → ci · Self K s

� 0
Γ (sqi

).rep � ⊥

sqi
J TSelf → ci · Self K s

�&�#)��� ( � ��

Jsqi
(a1, . . . , af )K

�����
�2�
Γ ,Pi,ci

�
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:

sqi
Ja1KΓ,Pi,S1,pq1

�Iq1
� . . . � Jaf KΓ,Pi,Sf ,pqf

�Iqf
�

J T → ci · T � TSelf → ci · Self K s

)

� 0
Γ (sqi

).rep � ⊥

sqi
Ja1KΓ,Pi,S1,pq1

�Iq1
� . . . � Jaf KΓ,Pi,Sf ,pqf

�Iqf
�

J TSelf → ci · Self K s

ff �&�#)��� ( � ��

( � �#) pq1
� Iq1

, . . . , pqf
� Iqf

= Γ (sqi
).P � S1 = ∅

���
�
Sf = {(a1, pq1

), . . . , (af−1, pqf−1
)}

JakKΓ,Pi,Sk,pqk
�Iqk

�
(

JekKΓ ,Pi,Sk,eqk
inτqk

� 0
ak � ek ∧ pqk

� Iqk
� eqk

�0� τqk

JckKΓ ,Pi,cqk
isSqk

� 0
ak � ck ∧ pqk

� Iqk
� cqk

��	 Sqk

JekKΓ ,Pi,Sk,eqk
inτqk

�
( J eqk

→ ej
K � 0

∃ ej in τj ∈ Pi s.t. ej � ek

J eqk
→ idk

K ����)
�� ( � ��
( )���� idk

� �3�"�� ( � �������� 4���5�76 ��6 �
4*.��
8�/�"U9;: .�# idk

' ek : Jτqk
K

��8�9
�
Γ,Pi,Sk

���;:=< �>��� % :7"U���
JckKΓ ,Pi,cqk

isSqk
�

( J cqk
· T → repBindΓ ,Pi,β,cqk

,ck

K � selfBindβ,cqk
,ck

� 0
Γ (Sqk

).rep � ⊥

selfBindβ,cqk
,ck

����)��� ( � ��

( � ��) β � 

cj ��	 Sj

� 0
∃ cj ��	 Sj ∈ Pi s.t. cj = ck

⊥
����)��� ( � ��

selfBindβ,cqk
,ck

�
( J cqk

· Self → ck :: Self � cqk
→ ck

K � 0
β = ⊥

J cqk
· Self → cj · Self � cqk

→ cj
K � 0

β = cj ��	 Sj

repBindΓ ,β,Pi,cqk
,ck

�
8

>

>

>

<
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:

cj · T
� 0

β = cj ��	 Sj ∧ Γ (Sj).rep � ⊥

JτjK

�+*���
Γ ,Pi,⊥

� 0
β = cj ��	 Sj ∧ Γ (Sj).rep � τj

JΓ (ck).repK

�+*���
Γ,∅,ck

�&��)
�� ( � ��

< � ��������*�?@���)
�>���50A���B��)�C�B��
��������������� ��� �
JrepK , )Γ ,P,Γh,α �

( .�#54*%&"��-%�"�� �
��	&%�#5�
�-% F1"�%5!�4 � makeSelf r�0� x � repType Γ ,P,rep � #5"�%�/�#$� y � selfBindα
�

.�#54*%&"��-%�"�� �
��	&%�#5�
�-% F1"�%5!�4 � getRep r�0� x � selfBindα ��#5"�%5/�#$� y � repTypeΓ ,P,rep
�

( )��� Γh � ∅

repType Γ ,P,rep �
(

T
� 0

rep � ⊥

JτK

�+*���
Γ,P,⊥

� 0
rep � τ

selfBindα � 

TSelf
� 0

α � ⊥
c :: Self

� 0
α � c

�D*����� �
. � '���@�E% � �2����0D��� ����!"��#��5�����% � ���&�#� � ���

P
���
�

α
�� ��)
��F���01��������� ��GH�"����% % ������ ���I���3��������

⊥ :

JτK

�+*��,
Γ,P,α � JcK

�+*���
Γ,P,α � JtK

�=*���
Γ,P,α � Jτ1 → τ2K

�+*���
Γ,P,α � Jτ1 ∗ τ2K

�+*���
Γ,P,α � JselfK

�+*���
Γ,P,α

JcK

�+*���
Γ,P,α �

(

cj · Self
� 0

∃ cj is Sj ∈ P s.t. cj = c

c :: Self
�&��)
�� ( � �� JtK

�+*���
Γ,P,α � t J 	�"U�J- K �+*���Γ ,P,α �

(

TSelf
� 0

α � ⊥

c :: Self
� 0

α � c

Jτ1 → τ2K

�+*���
Γ,P,α � Fun J A → Jτ1K

�+*���
Γ ,P,α � B → Jτ2K

�=*���
Γ ,P,α

K
f Jτ1 ∗ τ2K

�+*���
Γ,P,α � Pair J A → Jτ1K

�+*���
Γ,P,α � B → Jτ2K

�=*���
Γ,P,α

K
f
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. � ' �� Γ h � Sh1

, . . . , Shm : JΓhK

�! 
Γ,P,rep,s � JSh1

K

�! 
Γ ,P,rep,s . . . JShmK

�! 
Γ,P,rep,s

JShi
K

�! 
Γ ,P,rep,s � Jsqi

K

�! 
Γ ,P,rep,s � Jsqi

(a1, . . . , ag)K

�! 
Γ,P,rep,s �

8

>

>

<

>

>

:

.�/����0�0�P.��
#5��FG=>��!�"�#-� %��*����" s · sqi
· de  s 99K sqi

� '
	5/���	&%5� %5/ %�"�	� JShi

K

����!
Γ,P,rep

� �M46/���� s · sqi
· bound

"U���
( � ��) s · sqi

· bound
���01��������� �
G ��)
 9���8
������% � ��� �

	�.�"�����"�	 s · sqi
· bound �0��	&%��*��%5���
%�"�	 sqi

JShi
K

����!
Γ,P,rep

' JShi
K * �Γ ,∅,⊥ JrepK , )Γ ,P,∅,⊥ JallMethods(Γ , Shi

)KΓ ,P,∅,s,⊥ "����
JShi

K

����!
Γ ,P,rep � Jsqi

K

�
��!
Γ ,P,rep � Jsqi

(a1, . . . , ag)K

����!
Γ ,P,rep

Jsqi
K

����!
Γ,P,rep �

8

>

>

<

>

>

:

J T → T � TSelf → TSelf K � 0
Γ (sqi

).rep � ⊥ ∧ rep � ⊥

J T → JτK

�+*��,
Γ,P,⊥ � TSelf → TSelf K � 0

Γ (sqi
).rep � ⊥ ∧ rep � τ

J TSelf → TSelf K ����)��� ( � ��

Jsqi
(a1, . . . , ag)K

����!
Γ,P,rep � Ja1KΓ,P,S1,pq1

�Iq1
� . . . � JagKΓ ,P,Sg,pqg �Iqg

� Jsqi
K

�
��!
Γ,P,rep

( � ��) pq1
� Iq1

, . . . , pqg � Iqg = Γ (sqi
).P � S1 = ∅

���
�
Sg = (a1, pq1

), . . . , (ag−1, pqg−1
)

JΓhK .  Γ,s � �0��!�"�#-� %��*����" JSh1
K .  Γ,s , . . . , JShm K .  Γ,s JShi

K .  Γ,s � Jsqi
K .  Γ,s � Jsqi

(a1, . . . , ag)K .  Γ,s = s · sqi
· bound
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