
MATH 120 Valerie Chu, Ph.D. 
Concept of Numbers Summer 02 

Chapter Two 
Sections three & four 

Basic operations in real numbers: ÷×−+ ,,, . 

Common operations in sets: ×−′∪∩ ,,,, A . 

1. Complement of A, written A′ , is UxxA ∈=′ |{  and }Ax∉  

,1{=U 2, 3, 4, 5, 6, 7, 8, 9, 10}  

,3{=A  4, 5}  

 ,  2, 6, 7, 8, 9, 10}  1{=′A

2. Intersection of A and B is AxxBA ∈=∩ |{  and }Bx∈  

,1{=U 2, 3, 4, 5, 6, 7, 8, 9, 10}  

,3{=A  4, 5}    and    5, 6, 7}  ,4{=B

,4{=∩ BA  5}  φφ =∩A  (Why?) 

φ=′∩ AA  ?=∩′ BA  (Think!) 

3. Union of A and B is AxxBA ∈=∪ |{  or }Bx∈  
,1{=U 2, 3, 4, 5, 6, 7, 8, 9, 10}  

,3{=A  4, 5}    and    5, 6, 7}  ,4{=B

  4, 5, 6, 7}  ,3{=∪ BA

  UAA =′∪ AA =∪φ  (Why?) ?=′∪′ BA  (Thin

4. Difference of A and B is AxxBA ∈=− |{ and }Bx∉  

,1{=U 2, 3, 4, 5, 6, 7, 8, 9, 10}  

,3{=A  4, 5}    and    5, 6, 7}  ,4{=B

  }3{=− BA
 Is BA =−  ?AB −

 Fact:  BABA ′∩=−  
 

5. Cartesian Product of A and B is AxyxBA ∈=× |),{(  and }By∈  

,1{=A  2}  and  }5,4,3{=B

)}5,2(),4,2(),3,2(),5,1(),4,1(),3,1{(=× BA  

Notes:  n )()()( BnAnBA ×=× where is the number of eleme)(An

 1
1, 2
3, 4, 5 
6, 7, 8, 9 , 10
1, 2

3, 4, 5, 6, 7
k!)

nts 
8, 9, 10
1, 2

3, 4, 5, 6, 7
8, 9, 10
 

1, 2

3, 4, 5, 6, 7
8, 9, 10
in A. 



Example: 

 , } ),,,,{ uoieaB,,,,,{ wvuzyxA = = , and C },,,,{ uazyx= . 

 Draw Venn Diagrams to find the following solutions. 

 (a) BA∩(  C∪)

 (b) (A  )CB∪∩

 (c) Is ( B∩  ?)() CBACA ∪∩=∪

Define the order of operation:  left to right 

CBACBA ∪∩=∪∩ )(  

CBACBA ∩∪=∩∪ )(  

De Morgan’s Laws 

For any sets A and B, BABA ′∪′=′∩ )(  and BABA ′∩′=′∪ )(  

Note:  Use Venn Diagrams and the following example to De Morgan’s Laws 

 ,  and } },{ ieA =,,,,{ uoieaU = },,{ ueaB =  

 

 

 

Does Commutative Law hold? (Can they change order?) 

ABBA ∪=∪ ,  ABBA ∩=∩   but ABBA −≠−  

 

Does Associative Law hold? 

)()( CBACBA ∪∪=∪∪  and ( )() CBACBA ∩∩=∩∩  

 

Does Distributive Law hold? 

)()()( CABACBA ∪∩∪=∩∪  and )()()( CABACBA ∩∪∩=∪∩  

 

Fact: 

• )()()()( BAnBnAnBAn ∩−+=∪  

• If ( φ=∩ )BA  (A and B are disjoint) then )()()( BnAnBAn +=∪  
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Translate English to Algebra: 

English AND OR NOT A 

Algebra ∩  ∪  A′  (Complement) 

 

Example:  Survey in the class 

Who likes apple?  Who likes banana?  Who likes both? 

Who doesn’t like any of them?  

Apple   

Yes No 

Total 

Yes     Banana 

No    

Total    

 

Find n , n , , and . )(A )(B )( BAn ∩ )( BAn ∪

 

 

Examples: 

1. Find n  if , )(A 22)( =∪ BAn 8)( =∩ BAn  and 12)( =Bn  

2. Find n  if )( BA∪ 6)(,10)( == BnAn and 4)( =∩ BAn  

3. Find n  if )( BA∩ 30)(,20)( == BnAn  and 43)( =∪ BAn  

4. Find n (  if )BA∪ 5)(,4)( == BnAn  and φ=∩ BA . 

Exercises: (Section 3) 
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Solutions: 
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Section 4: 

 

 

 

Solutions: 
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