
1.2.4 If andC are sets, prove that BA, )\()\()(\ CABACBA IU =  
Lemma 1.2.4.a:  andAx∈ ⇔ Ax∈ Ax∈  
Proof of lemma 1.2.4.a: 
 Since , we have andAAA I= AAA I⊂ AAA I⊃ .  The result follows  

immediately by definition of subset. 
Lemma 1.2.4.b:  ⇔)( CBx U∉ Bx∉ and Cx∉  
Proof of lemma 1.2.4.b: 
 “⇒” Suppose x .  Then, by definition, )( CB U∈ Bx∈ or Cx∈ , which is the  

negation of the statement Bx∉ and Cx∉ .  Thus, the contrapositive has been 
proven, and we have that )( CBx U∉ ⇒ Bx∉ and Cx∉  
“⇐” Suppose orBx∈ Cx∈ .  Then, by definition, )( CBx ∪∈ , which is the 
negation of the statement )( CBx U∉ .  Thus, the contrapositive has been proven, 
and we have that andBx∉ Cx∉ ⇒ )( CBx U∉  

Proof of exercise 1.2.4: 
 and)(\ CBAx U∈ ⇒ Ax∈ )( CBx U∉  

⇒ and and by lemma 1.2.4.b Ax∈ Bx∉ Cx∉
 ⇒ and and andAx∈ Bx∉ Ax∈ Cx∉ by lemma 1.2.4.a  

⇒  )\()\( CABAx I∈
 ⇒  )\()\()(\ CABACBA IU ⊂
 ⇒)\()\( CABAx I∈ Ax∈ and Bx∉ and Ax∈ and Cx∉  
 ⇒ and and by lemma 1.2.4.a Ax∈ Bx∉ Cx∉

⇒ and by lemma 1.2.4.b Ax∈ )( CBx U∉
⇒  )(\ CBAx U∈

 ⇒  )(\)\()\( CBACABA UI ⊂
 ⇒  )\()\()(\ CABACBA IU =


