1. Definition.
Let A be a set. The power set of the set A is defined to be the set

{S | S is a subset of A}.

It is denoted by B(A).
Remark. By definition, S € P(A) iff S C A.

2. Example (1).
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Remarks.

(1) 0, {0} are different objects.
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(2) In general, when A has exactly N elements, (A) will have exactly ./~ ¢ lemeK s
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1. Definition.

Let A be a set. The power set of the set A is defined to be the set

It is denoted by P(A).

Remark.

2. Example (1).

{S | S is a subset of A}.

By definition, S € P(A4) iff S C A.
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Example (2).
(a) What is B(B(0)) explicitly? ‘
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(b) What is B(PB({0})) explicitly? |
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(c) What is P(P({{0}})) explicitly?
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3. Theorem (f1).

Let A, B be sets. The following statements hold: —

10, AeBA). B(A) £ 0. Pt} (1)

2. (a) Suppose A C B. Then PB(A) C B(B). L __i e
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c) A C B iff PB(A) C B(B). So b+ ¢
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Proof of Statements (1), (2a) of Theorem (7;). ]

}m%‘ K (22).

{ij oyt P <R @R) ]
Wl -T\', ve»\&k-) ) Fer ary S ‘.ﬁ SG"%(A) ther &Q‘%CBB '
ek Yy S\QQZT S . SWFN Sebea . U}j to deduce : S,€°f’(8>j
B; o\e)@\\ﬂﬁk,- Cnce O € ﬁ("x)/ we howe S <A
B Thoem (1.3), Sace S<A o AcB, we hen S<B.
,‘Nm,Ly O{e@\m‘ﬁm/ Srce S B e lae SePea).
Tt Jelleun dok P < B .,




Theorem (7). |
Let A, B be sets. The following statements hold:

1. 0,AePB(A). P(A) #0.

2. (a) Suppose A C B. Then *B(A) C B(B).
(b) Suppose PB(A) C P(B). Then A C B.
(©) A C B iff P(A) C B(B).

Proof of Statements (2b), (2c) of Theorem (T1).
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Theorem (f1).
Let A, B be sets. The following statements hold:

1. 0. AcP(A). B(A) £ 0. (3a) PAor) <kemnk .|
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Theorem (7).
Let A, B be sets. The following statements hold:

10, AcP(A). P(A) £ 0.

2 (@) .. (b).. (c)AC BiffB(A)CP(B).
3. P(ANB) =P(4) NP(B).

4. P(A)UB(B) C P(AU B).

Proof of Statement (4) of Theorem ().
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4. Tt is natural to ask whether Statement (1) below is true:
(1) Let A, B be sets. P(AU B) =PB(A) UPB(B).
This is the same as asking whether Statement (1') below is true:
(1) Let A, B be sets. ‘B(AU B) C PB(A) UB(B).
How to approach such a question? Ask Question (<{):
(&) What happens to the sets A, B if the conclusion “B(AU B) C PB(A) UB(B)" holds?
Answer for Question (<$»):
N thih  AuR e P(AUB)
SWH(% af )f\WUMA dax P o) < P +&)" holds
Then AVR <« ?(Auﬁ}c IHORRICOE
T\@w&m Av R € vf? CA) o AOR € ’fg (B).
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P(AU B) C P(A) UP(B) (GK

is given by “Be A o & e R’ | thte thew D o chance fov
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Theorem (f;). Let A, B be sets. The following statements hold:
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6. Theorem (x). Let M be a set.

1. B(M) is partially ordered by the subset relation.

2. B(M) together with the set operations intersection, union, and complement in
M constitutes a boolean algebra.

3. B(M) form an abelian group with symmetric difference in M as group opera-
tion. |



