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Definition: 

If a and b are real number, then one of the following is true 
 
𝒂𝒂 > 𝒃𝒃, 𝒂𝒂 < 𝒃𝒃 , 𝒂𝒂 = 𝒃𝒃 

𝐈𝐈𝐈𝐈 𝒂𝒂  > 𝒃𝒃 𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭 – 𝒂𝒂  <  𝒃𝒃 ; −𝟐𝟐 < −𝟏𝟏 

𝐈𝐈𝐈𝐈 𝒂𝒂 > 𝒃𝒃 𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭  
𝟏𝟏
𝒂𝒂
 <  

𝟏𝟏
𝒃𝒃
  𝟏𝟏

𝟓𝟓
  <  

𝟏𝟏
𝟒𝟒

 

 
Intervals: 
Definition: An interval is a set of numbers x having one of the following 
 

1- Open interval: 𝑎𝑎 < 𝑥𝑥 < 𝑏𝑏  ≡ (𝑎𝑎, 𝑏𝑏) 

2- Closed interval: 𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑏𝑏 ≡ [𝑎𝑎, 𝑏𝑏] 

3- Half open from the left or half close from the right 𝑎𝑎 < 𝑥𝑥 ≤ 𝑏𝑏 ≡ (𝑎𝑎, 𝑏𝑏] 

4- Half close from the left or half open from the right 𝑎𝑎 ≤ 𝑥𝑥 < 𝑏𝑏 ≡ [𝑎𝑎, 𝑏𝑏) 

 

                                        Discussion   
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Absolute Value: 
 
Definition: The absolute value of real number x is defined as: 

 
Properties of absolute value: 
 

1 − |𝑥𝑥| = 𝑎𝑎 𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖 𝑥𝑥 = ±𝑎𝑎 

2- |𝑥𝑥| = |−𝑥𝑥|, a number and its additive inverse or negative have the 

same absolute value. 

𝑥𝑥 |𝑥𝑥| 

3 − |𝑥𝑥. 𝑦𝑦| = |𝑥𝑥|. |𝑦𝑦| 𝑎𝑎𝑎𝑎𝑎𝑎 |𝑦𝑦| = |𝑦𝑦| 

 
4 − |−𝑥𝑥| = |𝑥𝑥|, |𝑎𝑎| = √𝑎𝑎2 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑎𝑎 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠. 

 
5 − |𝑥𝑥 ± 𝑦𝑦| ≤ |𝑥𝑥| ± |𝑦𝑦| 

 
6 − |𝑥𝑥| < 𝑎𝑎  this means − 𝑎𝑎 < 𝑥𝑥 < 𝑎𝑎 

 
7 − |𝑥𝑥| ≥ 𝑎𝑎  this means − 𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑎𝑎 

 
8 − |𝑥𝑥| > 𝑎𝑎  this means  𝑥𝑥 < −𝑎𝑎  𝑜𝑜𝑜𝑜 𝑥𝑥 > 𝑎𝑎 
 

 9 − |𝑥𝑥| ≥ 𝑎𝑎  this means  𝑥𝑥 ≤ −𝑎𝑎 𝑜𝑜𝑜𝑜 𝑥𝑥 ≥ 𝑎𝑎 
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Example: Find the  absolute value of the following: 

Solution: 

Hussein Awagh
Sticky Note
Using Absolute Properties
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Hussein Awagh
Sticky Note
تقلب اشارة المتراجحه عند الظرب في رقم سالب

تقلب اشارة المتراجحه عند قلب العدد a>b   
1/a<1/b
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Try to solve X value Below  

1-                                                                          2-  

 

 

3-                                                                         4-  

 

 

5- 
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Functions and their graphs: 
 
Increments and Straight Lines: 
 
When a particle moves from one point in the plane to another, the net changes in its 

coordinates are called increments. They are calculated by subtracting the coordinates 

of the starting point from the coordinates of the ending point. If x changes from 𝑥𝑥1 

to 𝑥𝑥2 and y increment changes from 𝑦𝑦1 to 𝑦𝑦2 in y then the increment in x and y 

respectively is: 

∆𝑥𝑥 = 𝑥𝑥2 − 𝑥𝑥1 𝑎𝑎𝑎𝑎𝑎𝑎 ∆𝑦𝑦 = 𝑦𝑦2 − 𝑦𝑦1 

 

 

 

 

Hussein Awagh
Highlight

Hussein Awagh
Highlight
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Slope: 
 
Definition: the slope of the nonvertical line 𝑝𝑝1(𝑥𝑥1, 𝑦𝑦1) 𝑎𝑎𝑎𝑎𝑎𝑎 𝑝𝑝2(𝑥𝑥2, 𝑦𝑦2) 

 
 

We can write an equation for a nonvertical straight line L if we know its slope m and 

the coordinates of one-point 𝒑𝒑𝟏𝟏(𝒙𝒙𝟏𝟏, 𝒚𝒚𝟏𝟏)on it. If 𝒑𝒑𝟏𝟏 (𝒙𝒙𝟏𝟏, 𝒚𝒚𝟏𝟏) is any other point on L, 

then we can use the two points 𝑝𝑝1and 𝑝𝑝 to compute the slope, 

 
This equation is called the point-slope equation of the line that passes through the 

point 𝒑𝒑𝒑𝒑 (𝒙𝒙𝒙𝒙, 𝒚𝒚𝒚𝒚) and has slope 𝒎𝒎 . 

 

Example: Write an equation for the line through the point (2, 3) with slope -3/2.  

Sol: 

 

 

 

 

Hussein Awagh
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Example: Write an equation for the line through (-2,-1) and (3, 4). 

Sol: 

 
We can use this slope with either of the two given points in the point-slope 

equation: 

 

Tangent Line: 
 
The tangent line to the curve at P is the line through P with this slope. Finding the 

tangent 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) to the curve at (𝑥𝑥, 𝑦𝑦) by derive the function y with respect to x and 

then apply : 

 

Example: Find the slope of the curve and the tangent line of 

𝑦𝑦 = 1 + 𝑥𝑥2 𝑎𝑎𝑎𝑎 (2,5) . 

 

Graphs of Functions: 

Hussein Awagh
Sticky Note
قيمة الميل تستخرج ثم نستخرج المعادلة العامه

Hussein Awagh
Highlight

Hussein Awagh
Sticky Note
m=2x ........2x2 =4 = m
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If f is a function with domain D, its graph consists of the points in the cartesian 

plane whose coordinates are the input-output pairs for f. 

 

 

 

 

Example: Graph the function y =|𝑥𝑥|     {x>= 0 , x<0} 
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Example  
 
The graph of the function 𝑓𝑓(𝑥𝑥)=𝑥𝑥+2 is the set of points with coordinates  (x, y) for 

which 𝑦𝑦=𝑥𝑥+2. Its graph is sketched below 

 

The graph of a function ƒ is a useful picture of its behaviour. If (x, y) is a point on 

the graph, then y=f(x) is the height of the graph above the point x. The height may 

be positive or negative, depending on the sign of f(x). 

Example: Sketch the graph for the function 
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and when  𝑦𝑦 = 1 
 
𝑥𝑥 = 1 → 𝑦𝑦 = 1 → (1,1) 
 
𝑥𝑥 = 2 → 𝑦𝑦 = 1 → (2,1) 

 

Even Functions and Odd Functions (Symmetry): 
 
The graphs of even and odd functions have characteristic symmetry properties. 
 
Definition: A function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) 𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎: 

 
-Even function of 𝑥𝑥 𝑖𝑖𝑖𝑖  𝑓𝑓(−𝑥𝑥) = 𝑓𝑓(𝑥𝑥) 

-Odd function of 𝑥𝑥 𝑖𝑖𝑖𝑖 𝑓𝑓(−𝑥𝑥) = − 𝑓𝑓(𝑥𝑥) 

Hussein Awagh
Highlight

Hussein Awagh
Sticky Note
based on x value if answer is ++ then even function 
if answer is -- then odd function

Hussein Awagh
Sticky Note
f(x)= sin (x) ......... f(x)= sin(-x) .....= -sin(x)
then its odd function 

f(x)= cos (x) ......... f(x)= cos(-x) .....= cos(x)
then its even function





Hussein Awagh
Sticky Note
يجب ملاحظة انه عند رسم الداله الكسريه يجب تجنب المقام = صفر في حالة وجود متغيرات في المقام 
Example y=2x/x-1
في هذه الحاله يجب استبعاد العدد 1 من مجموعة الحل حيث يؤدي الى المقام = 0 ولايجوز القسمه على 0
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𝑓𝑓(𝑥𝑥) = 𝑥𝑥  Odd function (−𝒙𝒙) = −𝒙𝒙 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥; 
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symmetry about the origin. 
 
𝑓𝑓(𝑥𝑥) = 𝑥𝑥 + 1 𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜𝑜𝑜: 𝑓𝑓(−𝑥𝑥) = −𝑥𝑥 + 1, 
 
𝑏𝑏𝑏𝑏𝑏𝑏  − 𝑓𝑓(𝑥𝑥) = −𝑥𝑥 − 1. 𝑇𝑇ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡 𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛𝑛𝑛𝑛𝑛 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒. 

 

 

 

 

 

 

 

 

Limit and Continuity: 
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When f (x) close to the number L as x close to the number a, we write 

 

 

 

 

Hussein Awagh
Sticky Note
طريقة التحليل

Hussein Awagh
Sticky Note
طريقة الظرب في المرافق
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The Limit Laws: 
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Limits of infinity: 
 
We note when the limit of a function 𝑓𝑓(𝑥𝑥) exist and 𝑥𝑥 approach at infinity, we write: 
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Some obvious (clear) limits: 

Example: Find the following limits 

Home Work

Hussein Awagh
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Sticky Note
should reach this case

Hussein Awagh
Sticky Note
يجب ان نصل الى رقم مقسوم على انفينيتي
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X^3 Not X^2
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Continuous Function: 
A function 𝑓𝑓(𝑥𝑥) is continuous at an interior point 𝑥𝑥 = 𝑐𝑐 of its domain if and only if 

it meets the following three conditions 

Example: 

Hussein Awagh
Sticky Note
This mean the conditions for the Limits
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