
Exercises
E3.277 [05S]Now consider instead the characteristic function defined as be-

fore, but considered as 𝟙𝐴 ∶ 𝑋 → ℤ2 i.e. taking values in the group
ℤ2 (more correctly referred to as ℤ/2ℤ).
In this case the above relations can be written as

𝟙𝐴𝑐 = 𝟙𝐴 + 1 , 𝟙𝐴∩𝐵 = 𝟙𝐴𝟙𝐵 , 𝟙𝐴∪𝐵 = 𝟙𝐴𝟙𝐵 + 𝟙𝐴 + 𝟙𝐵 .

Recall the definition of the symmetric difference 𝐴𝛥𝐵 = (𝐴⧵𝐵)∪
(𝐵 ⧵ 𝐴), and then

𝟙𝐴𝛥𝐵 = 𝟙𝐴 + 𝟙𝐵 .

With these rules we show that

𝐴𝛥𝐵 = 𝐵𝛥𝐴 , (𝐴𝛥𝐵)𝑐 = 𝐴𝛥(𝐵𝑐) = (𝐴𝑐)𝛥𝐵 , 𝐴𝛥𝐵 = 𝐶 ⟺ 𝐴 = 𝐵𝛥𝐶

(𝐴𝛥𝐵) ∩𝐶 = (𝐴∩𝐶)𝛥(𝐵 ∩𝐶) , 𝐴 ∪ (𝐵𝛥𝐶) = (𝐴∪𝐵)𝛥(𝐴𝑐 ∩𝐶)
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