Question
Suppose we have an increasing sequence of sets A; C Ay, C - --

Let Ay = U A,. Let D, = A,,1 — A,. Prove the following identities

n=1
n—1 n—1
i) A, = A1 U | Do U | Dagesa
k=1 k=0

ii) Ao = A2, U |J Dax U | Dogesa

k=n k=n
Answer
n—1 n—1
i) A, = A1 U | Do U | Dogsa
k=1 k=0

n=2 A1UD2UD1UD3
=AU (A — AU (A3 — Ay) U (A — Az) = Ay
since A1 QAQ §A3 §A4

n n
AU | Do U | Daky1 = Azyy U Dy U Doy
k=1 k=0

= Aon U (Azny1 — Aon) U (Agnio — Agngr) = Aonyo
Hence the result by induction.

ii) Ao U | Dox U | Dogeia
k=n k=n

n—1 n—1 o] 0
=AU | Dot U |J Dagy1 U | Dog U | Dagsa

k=1 k=0 k=n k=n
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