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NPp��ó

• ���óL : Σ∗ → {0, 1}3NP¥§

• �3õ�ª�m�±�½���'XRÚ~êk§
¦�x ∈ L§��=��3y§|y| = |x|k¿�R(x, y) = 1"
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õ�ª�m�Å�{P!V´L�"�£y²

< P (x, u), V (x) >L«y²öP��Ñ\x, u§�yöV��Ñ
\x�§¦��m��py²"
XJ±en^¤áµ

• Completenessµ
é?¿�x ∈ L±9x���yâu£=R(x, u) = 1¤§V�
É< P (x, u), V (x) >�VÇ�u2/3"

• SoundnessµXJx 6∈ L§éu?Û�P ∗Úu§V�É
< P ∗(x, u), V (x) >�VÇ�u1/3"

• Perfect Zero Knowledge: é?Û�Åõ�ª�m��püÑ
�{V ∗§�3��õ�ªÏ"�m��Å�{S∗§¦�é
?¿�x ∈ L±9x���yâu§< P (x, u), V ∗(x) >ÚS∗(x)�
VÇ©Ù�Ó"
S∗��V ∗��[ö"
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ãÓ�¯K�"�£y²

• ãG0(V0, E0)ÚG1(V1, E1)´Ó��§XJ�3lV0�V1�
��éAπ§¦�(u, v) ∈ E��=�(π(u), π(v)) ∈ E1"

• Øî���*µP��Nol`/�¯/§§�V�&§�
�§�qØw�V`�¯�´"

• PÀ���Ú`¯ÑëÏ�Z/§4V�Å¯`�Z½ö¯
�Z�´§,�w�Vù^´"
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ãÓ�¯K�"�£y²

• VµG0§G1

PµG0§G1§π§XJÓ�§π(G0) = G1

• Pµ�ÅÀ���π1§rH = π1(G1)x�V"£Vv��π1"¤

• Vµ�ÅÀ�b ∈R {0, 1}§x�V"
• PµXJb = 1§xπ1�V¶XJb = 0§xπ1 ◦ π�V"
• VµfÂ����P�π′§�É§XJH = π′(Gb)"

G0 −→π G1 −→π1 H
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"�£

• ^��v�£π��[öS∗§�[?ÛV ∗ÚP��p"

• S∗ß��b′ ∈ {0, 1}"�ÅÀ���π1§^π1(Gb′)��P�V�
1�^&E"

• ���[PÚV�1�"ßé
§=b′ = b§Ò�[¤õ§�
��^Pux�&E´π1¶ß�
ÒlÞ25"
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ë�©z

• Sanjeev Arora, Boaz Barak: Computational complexity, a mod-
ern approach 1ÊÙ�èÆ
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