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Chapter I

Preliminaries
R. 1. 1. (Important Properties of Real Numbers)

1. Addition

       ∈∀ x  , ∈∀ y ,   ∈+ yx       (closure)

      ∈∀ x  , ∈∀ y , ∈∀ z , )()( zyxzyx ++=++  (Associativity)

      ∈∀ x  , ∈∀ y ,   xyyx +=+      (Commutativity)

      ∈∀ x  ,  xxx =+=+ 00              (Neutral Element)

      ∈∀ x  ,  0)()( =+−=−+ xxxx  (Opposite Element)

2. Multiplication

      ∈∀ x  , ∈∀ y ,   ∈⋅ yx       (Closure)

      ∈∀ x  , ∈∀ y , ∈∀ z , )()( zyxzyx ⋅⋅=⋅⋅  (Associativity)

      ∈∀ x  , ∈∀ y ,   xyyx ⋅=⋅      (Commutativity)

      ∈∀ x  ,  xxx =⋅=⋅ 11                          (Neutral Element)

      ∈∀ x \ 0 ,  111 =⋅=⋅ x
xx

x              (Opposite Element)

3. Distributivity

      ∈∀ x  , ∈∀ y , ∈∀ z , zxyxzyx ⋅+⋅=+⋅ )(   (Distributivity)

      ∈∀ x  , ∈∀ y , ∈∀ z , zyzxzxx ⋅+⋅=⋅+ )(   (Distributivity)

R. 1. 2. (Ordering)
1.

      ∈∀ x  , ∈∀ y ,   ∈−⇔≤ xyyx +       

2.

       ∈∀ x  , ∈∀ y , ∈∀ z , zyzxyx +≤+⇔≤     

3.

       ∈∀ x  , ∈∀ y , ∈∀ z + , zyzxyx ⋅≤⋅⇒≤     
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4.

       ∈∀ x  , ∈∀ y , ∈∀ z − , zyzxyx ⋅≥⋅⇒≤     

D. 1. 1. (Intervals)

 { ∈= xba [:   ,] }bxa <<|

 { ∈= xba :]   ,[ }bxa ≤≤|

 { ∈= xba [:   ,[ }bxa <≤|

 { ∈= xba :]   ,] }bxa ≤<|

 { ∈=∞− xb :]   ,] }bx ≤|

{ ∈=∞− xb[:   ,] }bx <|

 { ∈=∞+ xa :[   ,[ }xa ≤|

 { ∈=∞+ xa :[   ,] }xa <|

D. 1. 2. (Absolute Value)
Let x be a real number. The absolute value of x is the number denoted by |x| and defined as
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R. 1. 3. (Properties of the Absolute Value)
1.

      ∈∀ x  ,   0      0 =⇔= xx        

2.
      ∈∀ x  , ∈∀ y ,   yxyx ⋅=⋅       

3.

     ∈∀ x  , ∈∀ y ,   yxyx +≤+       (Triangle Inequality)

4.

     ∈∀ x  , ∈∀ y + ,   yxyxy ≤⇔≤≤−             


