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l EFm
A = A \ (B \ A)lon m
(A ∪ B) \ (B \ A) = (A ∩ B) ∪ (A \ B)lqp m
(A∩Bc)∪ (Ac ∩B) = B ⇐⇒ A = ∅

XNE]Z\HAI
Xc

E]G
X
MAHF^PrNI_T7^�T/cFUVT/aVT

lqs m
• (∃X : X ∪ A = B) ⇐⇒ (A ∪ B) \ (A ∩ B) ⊆ B

tu@5v3KuUiEAjbjwK\Mx^�T7C\XNZNHACFyOEPaVT/I_e p�z dAMAHAcO{/awUbT7I_^PT/G7T7UwU
◦
^�|NRAT7I_T�U�EFjVjVG7H p7z ESUbgfR}@

~N@5��T/CAyAT/cNT7M
ρ
{�j

η
EPR]E]I_dFj�jVG/eA^PHFM`MAQSRAT�UbMAT7G7W nNz cN{7a�abT7I�e p�z d z��

ρ =
{

(a, b) ∈ R
2 | a = b2

}

, η =
{

(a, b) ∈ R
2 | b = 2a

}

.

� s JLKNM
^�T7C`E
ρ ◦ η

{/j�E]G
η ◦ ρ

abT7I�e p7z dFMSESU�k�BDC�E]G7��T
ρ−1 ◦ η−1 = (η ◦ ρ)−1 �

� @5�FT7I_QAI JLT
ρm

EAGxT7CF{/jVGxjVG/eA^PHFMAHAc�{7aVUVT/If^�T7G/T�UVU�^PH s KNI_H
m
MAHAcNCFaVKNT/c p�z eSU�X(E]G�E]G

(a, b) ∈ ρm ⇐⇒ a ≡ b (m)
@x��E]Ube]abHAG/G7KNM3^�T7CYX#ZNHACFy;^ z MAHAa�e]I_I��oT/cNc�MA{�U

T7CF{/jVG�MAQFG7Q]UVU5E
ρm1

◦ ρm2

abT7I�e p�z d\@
ω = {(a, a) | a ∈ X}

EAG��q�A�7�\���f�S�[���V�7�f�A�7�q�S@
�u@5�#eFjVjVKNM n TAXNZNHFCAyxT7CAy

ρ
abT7I�e p7z d�E]M[MAHFa*{/j p jbE]MOE]M[MAHFa

l EFmOabT��\T7�ugfR}XuZ\E
ω ⊆ ρ  lon m¡jVG z ^�^PT7UVa z M�KYj7XuZ\E

ρ−1 ⊆ ρ
R]E]CFy

ρ ⊆ ρ−1
RSEACAy

ρ = ρ−1  lqp m
EAcFU z jVG z ^�^PT7UVa z M[K\j/XuZ\E
ρ−1 ∩ ρ = ω  lqs mOUbabEAcNG z UVg_R}XuZ\E

ρ ◦ ρ ⊆ ρ
@

¢N@
• £ z G/HAc[y�gfUbjVKNM n TAX[ZNHACFy ρ ⊆ X ×X

E]M[MAHAa¤{�j p jbE]M�EAM�MAHFa¤T7M[R z RSE]I_T7c p�z E�aVT/I_e p�z d\X
Z\E

ω ⊆ ρ
{�j

ρ ◦ ρ−1 ⊆ ρ
@

¥ @5��T/CAyAT/c
ρ
nNz cN{7a�abT7I�e p7z dYX

ρ0 := ω
{�j

n ≥ 1
T/jVT�Ub{7c

ρn := ρn−1 ◦ ρ
@¦v;KuUbEFjVjVKNM

^�T7CYXuZNHFCAy
ρ
UbabEAcNG z UVg_RxI_T7G�e]aVUqJwEP{7rNr§T7c

ρ+ :=

∞
⋃

n=1

ρn,

E]G�E]G
ρ+
UVaiE]c\G z UVg_R}X�{/j n e]ab^�T7I_y

ρ
�¨U*UbEAawUiE]I_^`E]G7d�UVaiE]cNG z UbgfR`aVT/I_e p�z d�UiE]aVUbE]I_^`E]G/G/E

ρ+
�¨U z j7@¦v z I_T7ZNT�U

ρ
abT��\T7�[g_RxI_T7G/eAawU¨JwE �

©N@
•

�#T7CAyFT7c
F ⊆ X × Y

^�T7CA�oT7I_T7IfUVT�Ub{/j/@ £ z G7HFc�y[gfUbjVKNM n TAXNZNHFCAy
l EFm

F
r§HAcFUbHFjbE]cªEAM[MAHAaxIfT/MA{7r§T7G/{/j/X5Z\E�UbT7I JLT/jw«\I

ωX ⊆ F ◦ F−1
{�j

ωY ⊇
F−1 ◦ F  lon m¡EA^PT/cNc�y z_n T7c

F
I_T7MA{/r§T7G/{/j/Xu¬NCAy

F
z cSJLT/MFUbg_R

⇐⇒ ωX = F ◦ F−1  lqp m
EA^PT/cNc�y z_n T7c
F
I_T7MA{/r§T7G/{/j/Xu¬NCAy

F
jVG7«\aqJLT/MFUbgfR

⇐⇒ ωY = F−1 ◦ F  
­N@�BDCFEAG7HFI JLKNM}X®ZNHFCAy�jwG/«NaqJLT/M�UVg_R�IfT/MA{7r§T/G7{/jVT7M�MAHA^�r§HAG/g p7z d]JwE�jwG/«Na¨JLT7M�UVg_R}X z cSJLT7M�UbgfRAT/MA{z cSJLT7M�UVg_R}X nNz JLT7M�UbgfRAT/MA{ nNz JLT7M�UbgfR}@


