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��{9� Û¼��{9� VS �¹���K�$3כ

��{9� Û¼��{9�_� ���&h�

¹���K�$3�ëß��puכ F���6 x��0pxô�Ç &ñ
o�[þts� \O�5pu

“subject reduction lemma” = îß����$í
 &ñ
o� ���̂
AI:°ú��Ð��������, “fixpoint transfer theorem” =îß����$í
_� �̧|	�

���ª�ô�Ç &ñ
SX��̧_� ì�r$3��̀¦ n������
���H /BN:�x�)a ~½ÓZO�s� \O�5pu

��+þA��{9�(polymorphism), Óüt��l�()1px Z>�>h_� \V
AI: �_���¹כ &ñ
�̧ 7£¤ ���¹כ �<ÊÃº_� í�H"f

{9�ìøÍ&h���� ·ú��¦o�7£§s� \O�5pu

1lx{9��o(unification) ·ú��¦o�7£§�̀¦ s�6 x, B���� îß����$í
 7£x"î
K���
AI: �¦&ñ
&h� ìøÍ4�¤(fixpoint iterations), "î
Ñþ�y� îß�����<Ê
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��{9� Û¼��{9�_� �©�&h�

ì�r$3� n������ = �7Ho�r�Û¼%7� n������

+þAd���7Ho�\� e��ņq
���� Ä»o�: ì�r$3�_� îß����$í
 7£x"î
 =
�7Ho�r�Û¼%7�_� îß����$í


ì�r$3�s� ����̂ áÔ�ÐÕªÏþ�s� \O�#Q�̧ ��0px
��̧2�¤ ï�rq�÷&e����:

“Γ ` e : τ”_� Ä»ÆÒ, 7£¤
��&ñ
 Γ�̀¦ ëß�[þt�¦ s�6 x
���H ½©gË:[þt, 7£¤
\O���H ÂÒì�r\� @/ô�Ç ��&ñ
�̀¦ ��ÀÒ��H ��s	כ C�#Qe����

ì�r$3�s� ��\�¦ Ãº e����: 1lx{9��o(unification) ·ú��¦o�7£§_�
õ�y���<Ê
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��{9� Û¼��{9� VS �¹���K�$3כ

�â
�¾Ó/�'a$í


��{9� r�Û¼%7��̀¦ ����H ��|ÃÐ��H ��{9� r�Û¼%7�Ü¼�Ð

¦¹���K�$3��̀כ ����H ��|ÃÐ�Ér ¹���K�$3�Ü¼�Ðכ

¿º��t�\�¦ �̧¿º ·ú��¦e����H ��|ÃÐ�Ér %3�t�ÂÒo�t� ·ú§�¦ ç�H+þAe��>�
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|9�½+Ë ]j���d���̀¦ ��t��¦ áÔ�ÐÕªÏþ� ì�r$3�

õ�&ñ


áÔ�ÐÕªÏþ��̀¦ ¿
±#Q"f |9�½+Ë ]j���d��[þt�̀¦ �̧Ø�¦

�̧Ø�¦�)a |9�½+Ë ]j���d���̀¦ ó�r��

���Ér ì�r$3�l�Õüt�̧ �̧¿º s����d��Ü¼�Ð �̂¦ Ãº e��Ü¼��

�¹���K�$3כ = ]j���d�� �̧Ø�¦; Û�¦l�

��{9�r�Û¼%7� = ]j���d�� �̧Ø�¦; Û�¦l�

1px1px = ]j���d�� �̧Ø�¦; Û�¦l�

:£¤Z>�ô�Ç |9�½+Ë ]j���d�� ì�r$3��̀¦ ��ê�r��:

|9�½+Ë ]j���d���̀¦ O(n3)\� Û�¦ Ãº e����H ({9�ìøÍ&h�Ü¼�Ð
NEXPTIME-complete)

|9�½+Ë ]j���d���̀¦ ÉÒ��H ~½Ód��s� ¢̧ ��ØÔ��
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|9�½+Ë ]j���d��

]j���d��

ϕ ⊇ se

“ϕ |9�½+Ë�Ér |9�½+Ëd��(set expression) se �� _�p�
���H |9�½+Ë�̀¦ �í�<Êô�Ç
��.”

se → ϕ |9�½+Ë���Ãº

| f(ϕ, · · · , ϕ) ½̈$í

| f−1

i (ϕ) ��õ�

| se ∩ se

áÔ�ÐÕªÏþ�Ü¼�Ð ÂÒ'� ]j���d��[þt

∧i(ϕi ⊇ sei)

s� ���̧�¦ Û�¦s����õ���H ]j���d��[þt�̀¦ �̧¿º ëß�7á¤r�v���H ϕi |9�½+Ë[þt.
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\V

y�� áÔ�ÐÕªÏþ�d��[þts� ��t���H °úכ[þt_� |9�½+Ë:

(λ0x.(λ1y.y (x 1))) (λ2z.λ3w.w + z) (λ4a.a 2)
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\V

y�� áÔ�ÐÕªÏþ�d��[þts� ��t���H °úכ[þt_� |9�½+Ë, <�Ê�Ér y�� ���Ãº�� ��t���H
°úכ[þt_� |9�½+Ë:

x := cons(1,cons(2,nil))
y := car(x)
x := cdr(x)
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\V

y�� ���Ãº�� ��t���H °úכ[þt_� |9�½+Ë:

x := nil
while -
x := cons(1, x)
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