Chapter 7.1, Problem 47E

Let X'and Y be sets, let A and B be any subsets of X, and let C and D be any subsets of Y.
Determine which of the properties are true for all functions F from X to Y and which are false for
at least one function F from Xto Y. Justify your answers.

Exercise
For all subsets C and D of Y,
F-1(CND)=F-1(C) N F-1(D).

Step 1

Let F be a function from set Xto set Y, and suppose, ¢ c y, and pc y.

The objective is to determine whether the following statement,
F'(CnD)=F"'(C)nF(D) istrue or false.

The proof can be divided by two parts.

Part 1:-

The statement of the part 1 is,
FYCnD)c F'(C)nF (D).

Let xe F'(CAD).

To showthat, ye ! [C}amd xeF! [D)
xeF'(CnD)

< F(x)e(CnD)

< F(x)eCand F(x)eD

< xeF'(C)and xe F'(D)
exeF ' (C)NF(D)

Hence,

FYCAD)c F'(C)nF (D). - (1)

Step 2
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Part Ii:-
The statement of the part 2 is,
F(CnD)c F'(C)nF (D).
Let ye F' (C)nF'(D).
To showthat, y e F- (Cﬂ D}

xeF(C)nF (D)

< xeF ' (C)and xe F'(D)

< F(x)eCand F(x)eD

= F[x} e C D By the definition of intersection
< xeF(CND)
Hence,

F(C)nF' (D) F'(CAD) - 2)

By combining equation (1) and (2), obtained as,

|F'(CAD)=F"(C)nF(D)|
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