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Section 1.1 – Real Numbers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 لاحظ

Rational Numbers (ℚ) can be expressed in three formats: 
 Fraction 

𝟏

𝟐
  −

𝟑

𝟕
  𝟒𝟔 =

𝟒𝟔

𝟏
 

 Finite decimal numbers 
𝟎. 𝟏𝟕  𝟎. 𝟓 

 Repeating decimal representation 
𝟎. 𝟔ഥ = 𝟎. 𝟔𝟔𝟔𝟔𝟔 …  𝟎. 𝟑𝟏𝟕തതതത = 𝟎. 𝟑𝟏𝟕𝟏𝟕𝟏𝟕 … 

 

Real Numbers (ℝ) 

Rational Numbers (ℚ) Irrational Numbers 

Integers (ℤ) 

Natural Numbers (ℕ) 

1,2,3, … 

… , −3, −2, −1,0 

1

2
, −

3

7
, 46, 0.17, 0.6, 0.317 

√2, √5, √2
య

, 𝜋 



Section 1.1 – Real Numbers 

 Azha.education   

2 

 

 

 

 

 

 

 

 

 

 

- Properties of real numbers  ص الأعداد الحقيقيةخصائ   

Commutative 

𝑎 + 𝑏 = 𝑏 + 𝑎    3 + 4 = 4 + 3 

𝑎𝑏 = 𝑏𝑎    5 ∙ 6 = 6 ∙ 5 

 

Associative 

(𝑎 + 𝑏) + 𝑐 = 𝑎 + (𝑏 + 𝑐)  (2 + 3) + 7 = 2 + (3 + 7) 

(𝑎𝑏)𝑐 = 𝑎(𝑏𝑐)   (4 ∙ 5) ∙ 3 = 4 ∙ (5 ∙ 3) 

 

Distributive 

𝑎(𝑏 + 𝑐) = 𝑎𝑏 + 𝑎𝑐   2 ∙ (6 + 4) = 2 ∙ 6 + 2 ∙ 4 

(𝑏 + 𝑐)𝑎 = 𝑎𝑏 + 𝑎𝑐   (6 + 4) ∙ 2 = 2 ∙ 6 + 2 ∙ 4 

 

Example 1 

Express the decimal 0.28ത as a fraction. 

Solution 
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- The number 0 is called the additive identity   الجمعيالمحايد  because 𝑎 + 0 = 𝑎 for any real 

number 𝑎. 

 
- Properties of negatives 

1. (−1)𝑎 = −𝑎 

2. −(−𝑎) = 𝑎 

3. (−𝑎)𝑏 = 𝑎(−𝑏) = −(𝑎𝑏) 

4. (−𝑎)(−𝑏) = 𝑎𝑏 

5. −(𝑎 + 𝑏) = −𝑎 − 𝑏 

6. −(𝑎 − 𝑏) = 𝑏 − 𝑎 

 

 

 

Example 2 

Use properties of real numbers to write the expression without parentheses: 
(a) 3(𝑥 + 𝑦) 
(b) (3𝑎)(𝑏 + 𝑐 − 2𝑑) 

Solution 

 

Example 3 

Use properties of negatives to write the expression −(𝑥 + 𝑦 − 𝑧) without parentheses. 
 

Solution 
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- The number 1 is called the multiplicative identity  Ņ¡Îالمحايد الض because 𝑎 ∙ 1 = 𝑎 for any 

real number 𝑎. 

- Division القسمة is the inverse of multiplication, hence: 

𝑎 ÷ 𝑏 = 𝑎 ∙
1

𝑏
 

 

=
𝑎

𝑏
 

 

 

- Properties of fractions 

1. ௔
௕

∙
௖

ௗ
=

௔௖

௕ௗ
    ଶ

ଷ
∙

ହ

଻
=

ଶ∙ହ

ଷ∙଻
=

ଵ଴

ଶଵ
 

 

2. ௔
௕

÷
௖

ௗ
=

௔

௕
∙

ௗ

௖
   ଶ

ଷ
÷

ହ

଻
=

ଶ

ଷ
∙

଻

ହ
=

ଵସ

ଵହ
 

 

3. ௔
௖

+
௕

௖
=

௔ା௕

௖
    ଶ

ହ
+

଻

ହ
=

ଶା଻

ହ
=

ଽ

ହ
 

 

4. ௔
௕

+
௖

ௗ
=

௔ௗା௕

௕ௗ
   ଶ

ହ
+

ଷ

଻
=

ଶ∙଻ାଷ∙ହ

ହ∙଻
=

ଵସାଵହ

ଷହ
=

ଶଽ

ଷହ
 

 

5. ௔௖

௕௖
=

௔

௕
    ଶ∙ହ

ଷ∙ହ
=

ଶ

ଷ
 

 

6. If ௔
௕

=
௖

ௗ
, then 𝑎𝑑 = 𝑏𝑐  ଶ

ଷ
=

଺

ଽ
, so 2 ∙ 9 = 3 ∙ 6 

 

 

 

Numerator  البسط 

Denominator المقام 
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Example 4 

Perform the indicated operations. 

(a) ଷ

ଵ଴
+

ସ

ଵହ
 

(b) ଶ
ଷ

(6 −
ଷ

ଶ
) 

(c) 

మ

ఱ
ା

భ

మ
భ

భబ
ା

య

భఱ

 

Solution 
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- If 𝑎 is a real number, then the absolute value مطلق of 𝑎 is 

|𝑎| = ൝
𝑎       if 𝑎 ≥ 0

 
−𝑎    if 𝑎 < 0

 

- Properties of absolute values 

1. |𝑎| ≥ 0    |−3| = 3 ≥ 0 

2. |𝑎| = |−𝑎|    |5| = |−5| 

3. |𝑎𝑏| = |𝑎||𝑏|   |−3 ∙ 5| = |−3||5| 

4. ቚ
௔

௕
ቚ =

|௔|

|௕|
    ቚ

ଵଶ

ିଷ
ቚ =

|ଵଶ|

|ିଷ|
 

5. |𝑎 + 𝑏| ≤ |𝑎| + |𝑏|   |−3 + 5| ≤ |−3| + |5| 

 

 

 

 

 
- The distance between any two points 𝑎 and 𝑏 on the real line is 

𝑑(𝑎, 𝑏) = |𝑏 − 𝑎| = |𝑎 − 𝑏| 

 

 

 

Example 5 

Evaluate each expression. 
(a) ห|−6| − |−4|ห 

(b) ቚ଻ିଵଶ

ଵଶି଻
ቚ 

Solution 

 

Example 6 

Find the distance between −8 and 2 

Solution 
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- A set المجموعة is a collection of objects called elements  العناصر 

𝐴 = {1,2,3,4,5,6} 

 

 

𝐴 = {𝑥|𝑥 is an integer and 0 < 𝑥 < 7} 

 

 

- If 𝐴 and 𝐵 are sets, then their union اتحاد 𝐴 ∪ 𝐵 is the set that consists of all the elements 

that are in 𝐴 and 𝐵 

Example: 

𝐴 = {1,2,3,4,5} and 𝐵 = {4,5,6,7} 

𝐴 ∪ 𝐵 = {1,2,3,4,5,6,7} 

 

- The intersection  التقاطع of 𝐴 and 𝐵 is the set 𝐴 ∩ 𝐵 consisting of all elements that are in 

both 𝐴 and 𝐵. 

Example: 

𝐴 = {1,2,3,4,5} and 𝐵 = {4,5,6,7} 

𝐴 ∩ 𝐵 = {4,5} 

 

  ) Phi( ∅  و يرمز لها بالرمز empty set إذا كانت المجموعة ليس بها عناصر تسمى مجموعة خالية -

Example: 

𝐴 = {1,2,3} and 𝐵 = {4,5,6,7} 

𝐴 ∩ 𝐵 = ∅ 

 

 

 

 { }لاحظ الأقواس المستخدمة 

طÎيقة أخرى لكتابة  

  المجموعات تسمى 

set-builder notation 
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- Intervals الفترات are sets with an infinite number of elements and are defined by start and 

end values. 

 

 

 

 

 

 

 

 

 

 

Open interval Closed interval 

(𝑎, 𝑏) = {𝑥|𝑎 < 𝑥 < 𝑏} [𝑎, 𝑏] = {𝑥|𝑎 ≤ 𝑥 ≤ 𝑏} 

Example 7 

Graph each set. 
(a) (1,3) ∩ [2,7] 
(b) (1,3) ∪ [2,7] 

Solution 
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Problems 

- Perform the indicated operations. 

(a) 𝟐
𝟐

𝟑

−
𝟐

𝟑

𝟐
 

 

 

 

 

 

 

(b) 𝟏 +
𝟓

𝟖
−

𝟏

𝟔
 

 

 

 

 

 

(c) (𝟑 +
𝟏

𝟒
)(𝟏 −

𝟒

𝟓
) 
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- Find the indicated set if 

𝑨 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔, 𝟕}, 𝑩 = {𝟐, 𝟒, 𝟔, 𝟖}, and 𝑪 = {𝟕, 𝟖, 𝟗, 𝟏𝟎} 

(a) 𝑨 ∪ 𝑩 ∪ 𝑪 

 

 

 

(b) 𝑨 ∩ 𝑩 ∩ 𝑪 

 

 

 

 

- Find the indicated set if  

𝑨 = {𝒙|𝒙 ≥ −𝟐}, 𝑩 = {𝒙|𝒙 < 𝟒}, and 𝑪 = {𝒙| − 𝟏 < 𝒙 ≤ 𝟓} 

(a) 𝑩 ∪ 𝑪 

 

 

 

 

(b) 𝑨 ∩ 𝑪 
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- Express the inequality in interval notation, and then graph the corresponding 
interval. 

(a) 𝒙 ≤ 𝟏 

 

 

 

 

 

(b) −𝟐 < 𝒙 ≤ 𝟏 

 

 

 

 

 

- Find the distance between the given numbers. 

(a) −𝟑 and 𝟐𝟏 

 

 

 

(b) 𝟏𝟏

𝟖
 and − 𝟑

𝟏𝟎
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- Express each repeating decimal as a fraction 

(a) 𝟎. 𝟐𝟖ഥ 

 

 
 

 
 

 

 

(b) 𝟓. 𝟐𝟑തതതത 

 

 
 

 

 

 
 

(c) 𝟐. 𝟏𝟑𝟓തതതത 


