Chapter 7.1, Problem 43E

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
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Step 1

Let y and v beanysetsand 4 and g besubsets y and ¢ 4n4 [y be subsets of y

The objective is to determine the statement, F(A] ] F(B} c F[A ~ 3] is true or false.

Consider the sets y = {].;“3‘4} and ¥ = {a,h.c} .

Define the function s : ¥ — ¥ by the arrow diagram.

F
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Step 2

Consider the subspace 4= {].2} and B = {I,B} :
The function defined on sets 4 — {].2} and B = {I,?.} as below
F(4)=F({1,2})
={a,b)
F(B)=F({13})

i R
= 'L"'";:'i

Step 3
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By the definition of intersection of sets,
F({A)nF(B)={a,b}{a.b|
= @b
By the definition of intersection of sets, 4~ &= {]} and
F(AnB)=F{l}
={al
By the definition of subsets, F(A)ﬁ F{B}\Q\F[){ﬁ 3) because be{a} = F(Aﬁg].

Hence, by the below counter example the statement, F(,;]ﬁ F[B} c F( A 3}, is false.
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