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  INTRODUCTION 

 

Data:   

A collection of information collected by means of experiments or real life    
events and stored in proper format degree  

(ثُبوبد)رغّٝ ٚضؼٙب فٟ رظ١ُّ ِٕبعت الأؽذاس اٌؾ١بر١خ أٚ ِٓ اٌزغبسة عّؼٙب اٌزٟ ِبدٛاٌّؼٍ ِغّٛػخ  

 

 :الإحصبءعىف َشمو هزا اىنىسط وىػبن مه 

 

Population        (اىمزتمغ:)

 It's is the set of all out comes such as individuals, objects, things. 

 ٘ٛ ِغّٛػخ وً اٌّذخلاد ِٓ أشخبص ٚػٕبطش ٚأش١بء                                                        

 Example 

 The set of all KSU students 

 The set of income of all citizens of a country 

Those statistical methods 
which are used for 
presenting and 
summarizing data 

وفٌه تستخدم الطرق الإحصائٌة 
لعرض وتلخٌص البٌانات فً 

صورة جداول أو أشكال بٌانٌة 
وتشمل دراسة المتوسطات 

 والمائنٌات والتشتت

Example 

a) Average height, 
average weight 

b) Human  population 
date (gender, proportion 
of population) 

إحصاء 
وصفي   
Descripti

ve stat 

Those statiscal methods 
wich are used for making 

conclusion a bout 
population 

وهو ذلن الفرع من فروع 
الإحصاء الذي ٌهتم بعمل استدلال 
إحصائً للمجتمع عن طرٌك عٌنة 

 مأخوذة من ذلن المجتمع وٌشمل

● Point estimate 

● interval estimat 

● hypothesis testing 

Example 

لدراسة دخل المواطنٌن فً بلد ما 
بهذه  الطرٌمة ٌتم سحب عٌنة 

عشوائٌة ومن خلالها ٌتم تعمٌم 
 نتائج لعٌنة على المجتمع

إحصاء 
إستدلالي  

Inferential 
stat 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

3           

Sample  (:اىؼُىخ )    

Is a subset of population 

اٌؼشٛائ١خ اٌجغ١طخ أٚ اٌطجم١خ أٚ اٌؼٕمٛد٠خ أٚ إٌّزظّخ ٚرىْٛ اٌؼلالخ  ٠ٚزُ عؾت اٌؼ١ٕبد ػٓ طش٠ك اٌؼ١ٕخ

  :ث١ٓ اٌؼ١ٕخ ٚاٌّغزّغ وّب ثبٌشىً اٌزبٌٟ

 

Parameter ( (:اىمؼيمخ   

It's a numerical characteristics of population                     ٟ٘ خبط١خ ١ِّضح ٌٍّغزّغ

Example      ؾشاف اٌّؼ١بسٞ ٌٍّغزّغالأؽغبة  –ؽغبة اٌٛعظ اٌؾغبثٟ ٌٍّغزّغ  

Statistic (   :( حالإحصبء

It is a function of sample or it is numerical characteristic of the sample 

                         ١ِّضح ٌٍؼ١ٕخخ ١ٟ٘ خبط

          Example   اٌّؼ١بسٞ ٌٍؼ١ٕخ الأؾشافؽغبة  –ؽغبة اٌٛعظ اٌؾغبثٟ ٌٍؼ١ٕخ  

Variable ( اىمتغُش:)   

Is a characteristic, feature or factor that varies from one individual to 
another.                                    خبط١خ أٚ عّخ أٚ ػبًِ ٠زغ١ش ِٓ شخض إٌٝ آخش داخً اٌّغزّغ ٛ٘ 

Example 

 for countries [ gross domestic product, sex ratio, birth rates] 
ِؼذي اٌّٛا١ٌذ – ظٕغٔغجخ اٌ, إٌبرظ اٌمِٟٛ اٌىٍٟ  

 for humans [height, weight, sex, marital status, ….] 
ٚاٌؾبٌخ الاعزّبػ١خٚاٌغٕظ الاسرفبع ٚاٌٛصْ   

sampling 

Sample 

inference 

Population 
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Types of variable 

Qualitative variable: these variable can 
only take values which are                
non-numerical  (لٌست أرلام)بٌانات وصفٌة  

Example 

marital status, gender 

Can not be ordered 

No mathematical operation 

Nominal scale ممٌاس 

Quantitave variable: these are variable 
which take numerical values  بٌانات كمٌة 

(أرلام)  

Example 

height, temperature 

Can be ordered in increasing or 
decreasing 

Can under go mathematical operations 

Discrete 

 لا تمبل كسور 

● Has gaps 

● Whole 
number 

Example 

● Number of 
accidents 

● Number of 
laptops 

● Number of 
goals 

● Number of 
children 

[can assume 
only finite 
number of 
variables] 

Continuous 

 تمبل كسور 

● No gaps 

● Interval 

Example 

● Age 

● Weight 

● Distance 

● Temperature 

● Sex ratio 

[there is not 
finite number 
of values] 

 

Nominal  

إسمٌة لا تمبل 
 الترتٌب 

● Sex 

● Color 

● Marital 
status 

Ordinal 

ترتٌبٌة  تمبل 
 الترتٌب

● Grade 

● Cientific 
degree 
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ORGANIZATION AND GRAPHICAL 

REPRESENTATION OF THE DATA 

تؼشض إوشبء رذاوه اىتىصَغ اىتنشاسٌ ىيجُبوبد  ثأوىاػهب وغشَقخ ػشظهب ثُبوُبفٍ هزا اىجبة عىف وغ  

 

Example consider the blood groups of 40 persons below 

O, O, A, B, A, O, A, A, A, O, B, OB, O, O, A, O, O, A, A, A, A, AB, A, B, A, A, O, O, A, 

O, O, A, A, A, O, A, O, O, AB 

    ●  Construct the frequency distribution for the a bove data 

     

Blood group f R.f p.f C.f C.R.f 

O 16 0.4 40% 16 0.4 
A 18 0.45 45% 34 0.85 
B 4 0.1 10% 38 0.95 

AB 2 0.05 5% 40 1 
Total 40 1 100%   

 

 The sum of all relative frequency equal one 

 The sum of all percent frequency equal 100 

 Sample size, n ٟ٘ ّٟاٌم١ّخ الأخ١شح فٟ اٌزىشاس اٌزشاو 

 ٟاٌزشاوّٟ دائّب ٚاؽذ اٌم١ّخ الأخ١شح فٟ اٌزىشاس إٌغج  

 Relative frequency (R.f) = 
         

     
 

 Percent frequency =            

 

Example  Consider the sample of 40 students as follows 

0, 1, 2, 3, 1, 2, 2, 1, 1, 2, 0, 2, 1, 0, 1, 0, 1, 1, 2, 1, 2, 1, 3, 1, 2, 1, 1, 0, 0, 2, 1, 1, 0, 

1, 2, 2, 2, 1, 0, 1 

Construct the frequency table 

 

 

Solution 

 خليك فاكر
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No of subjects f R.f p.f C.f C.R.f 

0 8 0.2 20% 8 0.2 
1 18 0.45 45% 26 0.65 
2 12 0.3 30% 38 0.95 
3 2 0.05 5% 40 1 

Total 40 1 100%   

 

Example  The following data is the price of accessories for girls 

4, 1, 7, 9, 12, 16, 17, 7, 12, 19, 22, 24, 3, 2, 8, 6, 13, 24, 14, 11, 18, 16, 23, 20, 1, 2, 

6, 25, 15, 7, 11, 12, 16, 17, 21, 22, 15, 17, 14, 5, 7, 8, 12, 13, 20, 23, 13, 19, 18, 12 

Construct the frequency distribution table for the data by using 5 classes 

 

 

"ً وغٛسجرم"اٌج١بٔبد اٌغبثمخ ٟ٘ ث١بٔبد ِزظٍخ   

 ٌؼًّ عذٚي اٌزٛص٠غ اٌزىشاسٞ فٟ ؽبٌخ اٌج١بٔبد اٌّزظٍخ لاثذ ِٓ :

 ٚ٘ٛ ػجبسح ػٓ أوجش ل١ّخ ٔبلض أطغش ل١ّخ" Range"ؽغبة اٌّذٜ  ❶

                  

 فئخ ٌٚىٓ اٌؼذد الأِضً 5 -02ٚغبٌجب ِب ٠ؼطٝ فٟ اٌغؤاي ٚ٘ٛ ٠زشاٚػ ث١ٓ " K"إ٠غبد ػذد اٌفئبد  ❷

  فئبد 4 -٠02زشاٚػ ث١ٓ 

  ؽ١ش " C"ٔؾغت ل١ّخ  ❸
 

 
 

  

 
 ٚثبٌزبٌٟ فئْ طٛي اٌفئخ ٘ٛ         

      w               

 إٌٝ اٌؾذ الأػٍٝ ٌىً فئخ 2.5ِٓ اٌؾذ اٌذٔٝ ٌىً فئخ ٚٔض١ف  2.5ٌؾغبة ؽذٚد اٌفئبد ٔطشػ  ❹

         ٌؾغبة ِٕزظف اٌفزشح  ❺
           

 
 

م١ّخ ٚرىْٛ اٌ ascending cumulative frequency (ACF)ٌؾغبة اٌزىشاس اٌّزغّغ اٌظبػذ  ❻

 الأٌٚٝ ٟ٘ ٔفظ ل١ّخ اٌزىشاس

 

 

Solution 

Solution 
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 اٌضبٟٔ+اٌم١ّخ اٌضب١ٔخ ِغّٛع اٌزىشاس الأٚي 

 ٚ٘ىزا( ... اٌضبٌضخ+ اٌضب١ٔخ + الأٌٚٝ )اٌم١ّخ اٌضبٌضخ ِغّٛع 

 

اٌج١بٔبد  خاٌؾبٌخ ١ٌغذ ٕ٘بن ؽبعخ إٌٝ عذٌٚ ٖفٟ ٘ز 20ألً ِٓ  raw dataإرا وبٔذ اٌج١بٔبد اٌخبَ  

 فٟ عذٚي رىشاسٞ

             إرا وبٔذ ػذد اٌفئبد غ١ش ِؼٍَٛ فئٔٗ ٠ّىٓ إ٠غبد٘ب ِٓ اٌؼلالخ  

Where n is the simple size  

[x] is the greatest integer less than or equal x 

Example  [3.2]=3  &  [3.9]=3 

ACF LESS Than R.F F Midpoint Class Boundories Class limit 

7 5.5 0.14 7 3         1-5 
16 10.5 0.18 9 8          6-10 
30 15.5 0.28 14 13           11-15 
42 20.5 0.24 12 18           16-20 
50 25.5 0.16 8 23           21-25 
  1 50   Total 

 

Example  Consider The mileage of 40 cars per liter 

, 19,17, 18, 16, 14, 13, 12, 20, 12, 15, 16, 20, 16, 15, 12, 18, 16, 12, 15, 15 16, 12,

2017, 19, 15, 16, 17, 15, 16, 15, 14, 12, 13, 14, 15, 16, 17, 18, 19, 20,  

Construct the frequency distribution table 

 

 

                      

Number of classes                                     

   
 

 
 

 

 
       

 

 خليك فاكر

Solution 
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Therefore length of class = C-1=2-1=1 

ACPF ACRF ACF R.F F Midpoint Class Boundaries Class limit 

20% 2.02 8 2.02 8 12.5           12-13 
45% 2.45 08 2.05 10 14.5           14-15 
75% 2.75 22 2.22 12 16.5           16-17 
90% 2.92 26 2.05 6 18.5           18-19 

100% 0 42 2.02 4 02.5           20-21 
   1 04   Total 

 

 

GRAPHICAL REPRESENTATION  

Pie-charts ٌاىقطبع اىذائش) ):  

Is a simple way of representing the proportion of each class of data on a 
circular disk. 

Example  For the frequency distribution table below 

P.F R.F F Blood group 

40% 0.40 16 O 

45% 0.45 18 A 

10% 0.10 4 B 

5% 0.05 2 AB 

100% 0 40 Total 

 

Construct the pie-chart 

 ٌشعُ اٌمطبع اٌذائشٞ لاثذ ِٓ ِؼشفخ اٌضا٠ٚخ اٌّشوض٠خ ٌىً لطبع
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Bar charts  ( الأػمذح اىجغُطخ:)   

The frequency of each class is represented by a bar the height of the bar 

corresponds to the frequency 

 :وهىبك وىػبن مه الأػمذح اىجغُطخ

 

 Two directional Bar charts   (الأػمذح اىتنشاسَخ راد الاتزبهُه)

 ٚرغزخذَ فٟ اٌؾبلاد اٌزٟ رؼجش ػٓ ل١ُ ِٛعجخ ٚعبٌجخ ٌٍفئبد اٌّخزٍفخ

 

O 
40% 

A 
45% 

B 
10% 

AB 
5% 

 
vertical horizonal 
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Example Consider the following changes in income of accompany  

 

Multiple Bar Chart 

 

 

 

 

 

 

Stacked Bar Charts 

 

 

0 10 20 30 40 50 60

Mon

Tue

Wed

Thur

Fri

Sat

Sun

Change in 
income 

Month 

-4% January 

14% February 

6% March 

-10% April 

-4% May 

5% June 

 

 Two directional 

61 71 81 

2110-2111 

2112-2110 

2113-2112 

2114-2113 

01 21 31 41 51 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

00           

Histogram ٌاىمذسد اىتنشاس 

 It is bar chart but have basic difference 

 In histogram classes are adjacent 

 Histograms are used to represent the quantitative continuous data 

 Every class interval is called bin ( خبٔخ)  

Example Consider the data 

 

 

 

TYPES OF HISTOGRAMS 

❶ Symmetric histogram ( اىمذسربد اىمتمبحيخ)  

Unimodal:(one peak)   قمخ واحذح  

 

 

 

 

 

 

Frequency 
Classe 

boundaries 

8           

10           

12           

6           

4           

40 Total 
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Bimodel:(two peaks)      قمتبن

 

 

 

 

 

Multimodel (more than two)    أمخش مه قمخ

 

 

 

 

 

Uniform (no peaks)   مىتظم  

 

 

 

 

❷ Symmetric skewed Histogram ( مذسربد ميتىَخ متمبحيخ)  

 

 

 

 

 
Right skewed left skewed 
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POLYGON (ٌاىمعيغ اىتنشاس)  

 Depend on two points           Where    is midpoint and     is frequency 

 It is useful to compare two or more variables  

Example Consider the frequency table below 

Midpoint Frequency 
Class 

Boundaries 

12.5 8           

14.5 02           

16.5 00           

18.5 6           

20.5 4           

 04 Total 

   

 

 

 

Ogive   (اىمىحىً اىمتزمغ اىصبػذ)  

Depend on two point          ,where    is the upper bound and     is cumulative 

frequency  

  

 

 

 

 

 

 

 

2 

4 

6 

8 

02.5 

02 

04.5 06.5 08.5 21.5 

01 

polygon 

2 

4 

6 

8 

02.5 

02 

04.5 06.5 08.5 21.5 

01 

Less than ogive 
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1   mean  ̅    (ٍاىىعػ اىحغبث)  

mean is the sum of values divided by the number of values, so  ̅  
∑ 

 
  

Example 

Calculate the mean for the data     20, 18, 15, 15, 14, 12, 11, 9, 7, 6, 4, 1 

 

 

 ̅  
∑ 

 
 

                              

  
 

                              
   

  
    

 اٌؾغبثٟ ٌٍج١بٔبد اٌغبثمخ ثبٌخطٛاد اٌزب١ٌخ ظ٠ّىٓ ؽغبة اٌٛع:  اٌؾبعجخ

لإدخبي اٌج١بٔبد          إدخبي اٌج١بٔبد           

  ̅              ٌٍٕٛارظ      

 ب ِٓ اٌمبْٔٛٙاٌّغذٌٚخ ٠ّىٓ إ٠غبد اٌٛعظ اٌؾغبثٟ ٌاٌج١بٔبد 

 ̅  
∑  

∑ 
 

 

Example   find the mean for the data below 

No of student 0 1 2 3 Total 

Frequency 8 18 12 2 40 

 

The measure of central tendency 

mean median mode percentiles deciles quartiles 

Solution 
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Fx F No of student 

4 8 2 
11 08 0 
40 00 0 
2 0 2 

∑      ∑     Total 

 

      ̅  
∑  

∑ 
 

  

  
              

 

  :إرا وبٔذ اٌج١بٔبد ِزظٍخ ٠ّىٓ إ٠غبد اٌٛعظ اٌؾغبثٟ ٌٙب ثبٌمبْٔٛ اٌزبٌٟ 

  ̅  
∑  

∑ 
                        

 

Example calculate the mean for the mileage of the cars 

Total                                                   
Class 
boundaries 

               Frequency 

   

 

F.M 
Frequency 

F 
Midpoint 

M 
Class boundary 

144 8 00.5           
101 02 04.5           
191 00 06.5           
111 6 08.5           
14 4 02.5           

232 42  Total 

 

      ̅  
∑  

∑ 
 

   

  
      

 :٠ّىٓ إ٠غبد اٌٛعظ اٌؾغبثٟ ٌٍج١بٔبد اٌّزظٍخ وبٌزبٌٟ:  اٌؾبعجخ

Solution 

  midpointرّضً ِٕزظف اٌفزشح           Mؽ١ش 

Solution 
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 ثبٌؾبعجخ Frequencyرفؼ١ً اٌـ        

                              

 midpointٟ٘ اٌـ  xإدخبي اٌم١ُ فٟ اٌؾبعجخ ٚرىْٛ ل١ّخ      

(اٌم١ُ)                    

  ̅                 ٌٍٕٛارظ 

 

Weighted mean  ̅     (مشرحىعػ اىىمتا)  

 ̅  
∑  

∑ 
 

 

Example a person wants to decide which car better, where look 20%, mileage 30%, 
engine 50% 

Car A: 7 for look, 6 for mileage and 8 for engine 

Car B: 6 for look, 4 for mileage and 9 for engine 

 

 ̅  
                       

           
     

 ̅  
                       

           
     

 

 

A
d

va
n

ta
ge

s
 

 

 

● quick and easy 

● all values are considered 

● unique 

D
is

ad
va

n
ta

ge
s

 

 

● can not found for 
qualitattive 

● highly of fected by extreme 
value 

● not applicable if a data is 
lost 

Solution 

Car A is better 
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2   Median    (اىىعُػ)  

Is that value which divides the data in half after ordering them 

 ٘ٛ اٌم١ّخ اٌزٟ رزٛعظ اٌج١بٔبد ثؼذ رشر١جٙب رظبػذ٠ب أٚ رٕبص١ٌب

Example calculate the median 

First sample: 28, 22, 26, 29, 21, 23, 24 

Second sample: 28, 22, 26, 29, 21, 23, 24, 35 

 

 رشر١ت اٌج١بٔبد -0:  لإ٠غبد اٌٛع١ظ

 ثؼذ٘ب% 52لجٍٙب ٚ% 52إ٠غبد اٌم١ّخ اٌزٟ رمغُ اٌج١بٔبد إٌٝ  -0    

First sample (odd) we ordered data as 21,  22, 23, 24, 26, 28, 29 

 

 

Second sample (even) ordered data as 21, 22, 23, 24, 26, 28, 29, 35 

       
     

 
    

 

median for frequency table                               discrete 

 ؽغبة اٌزىشاس اٌزشاوّٟ 

ٔٛعذ أطغش رىشاس رشاوّٟ أوجش ِٓ  
 

 
 

 اٌزىشاس رىْٛ ٟ٘ اٌٛع١ظ اٌم١ّخ اٌزٟ رٕبظش ٘زا 

  

Example consider the number of student in the following 

ACF Frequency No. student 

1 8 2 

8+18 = 26 08 0 

26+12 = 38 00 0 

38+2 =40 0 2 

 42 Total 

Solution 

median  
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      ,  so     
 

 
 

  

 
    

Then, the smallest cumulative frequency greater than 20 is 26 

The corresponding value to 26 is 1 

Hence the median is 1 

 

median for frequency distribution                                continuous 

أٚلا ٔٛعذ اٌفئخ اٌٛع١ط١خ ٟٚ٘ اٌفئخ اٌزٟ رىشاس٘ب اٌزشاوّٟ أوجش ِٓ  
∑ 

 
 ِٓ خلاي اٌّؼبدٌخ   

 ̃    
∑ 

 
      

 
    

 L  اٌؾذ الأدٔٝ ٌٍفئخ اٌٛع١ط١خ       ؽ١ش   

 F اٌزىشاس اٌزشاوّٟ ٌٍفئخ اٌٛع١ط١خ                       

 f  رىشاس اٌفئخ اٌٛع١ط١خ                          

  Cطٛي اٌفئخ                              

  

Note that: 

The median class is the first class whose cumulative frequency is greater than or 

equal 
∑ 

 
 

Example  

ACF Relative frequency Frequency Midpoint Class boundary 
8 2.0 8 00.5           
08 2.05 02 04.5           
22 2.22 00 06.5           
26 2.05 6 08.5           
42 2.02 4 02.5           
 1 04  Total 

 

Solution 
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∑ 

 
 

  

 
                                

                                                          

  ̃    
∑  

 
      

 
        

          

  
         

 

 

3   Mode    (مىىاهاى)  

The value which has occurred maximum number 

 

 خيُل فبمش

                              Ꙭ  ٓإ٠غبد إٌّٛاي ٌغ١ّغ أٔٛاع اٌج١بٔبد ٌزٌه ٘ٛ اٌّم١بط الأٚعغ أزشبسا٠ّى 

                                   Ꙭ عذ ِٕٛايٛإرا رىشسد وً اٌج١بٔبد ثٕفظ اٌّمذاس فلا ٠ 

                                        Ꙭ ٠ّىٓ ٌٍج١بٔبد أْ رؾزٜٛ أوضش ِٓ ِٕٛاي 

No mode 49 43 40 44 41 

 

Mode is 28 41 41 40 41 41 

 

Mode is 
O&B 

AB B A O 
Blood 
group 

4 06 8 06 Frequency 

 

No mode 43 43 44 41 44 41 

 

 

 

 

Solution 
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mode for frequency distribution table                                 continuous 

 ̂    
  

     
   

  اٌؾذ الأدٔٝ ٌٍفئخ إٌّٛا١ٌخ        

   رىشاس اٌفئخ إٌّٛا١ٌخ            

     اٌزىشاس اٌغبثك &    اٌزىشاس اٌلاؽك                

                                                 

 

Example  

Frequency 20Seconds 

            
               

               
               

41 Total 

 

 

                             
 

  ̂       (
 

   
)         

 

 

 

 

 

 

 

Solution 
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Right skewed 

mean median mode 

F
re

q
u
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n
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 اىؼلاقخ ثُه اىىعػ واىىعُػ واىمىىاه  

 

 .اٌؾبٌخ ٖ٘زٟ ؽبٌخ اٌج١بٔبد اٌّزّبصٍخ ٠ّىٓ اعزخذاَ اٌّمب١٠ظ اٌضلاصخ ٚرمغ فٟ ِٕزظف اٌج١بٔبد فٟ ف 

i.e (for symmetric distribution mean=mode=median) 

فٟ ؽبٌخ اٌج١بٔبد اٌٍّز٠ٛخ ٠غبس ٠ىْٛ إٌّٛاي اوجش اٌٛع١ظ اوجش ِٓ اٌٛعظ لاْ ٚعٛد اٌم١ّخ اٌشبرح  

(extreme value ) ٠ض٠ؼ اٌٛعظ ٔبؽ١خ ا١ٌغبس ٚثبٌزبٌٟ ٠ىْٛ اٌٛعظ ٘ٛ اٌم١ّخ الأطغش فٟ ؽبٌخ اٌج١بٔبد

 .ٍِز٠ٛخ ١ٌٍغبس

اٌٛعظ ٘ٛ اٌم١ّخ الأوجش صُ اٌٛع١ظ ٚأخ١شا إٌّٛاي ٕٚ٘ب ٚعٛد اٌم١ُ  فٟ ؽبٌخ اٌج١بٔبد اٌٍّز٠ٛخ ١ّ٠ٓ ٠ىْٛ 

 ٌم١ّخ الأوجش ٕ٘باٌّزطشفخ ٠ض٠ؼ اٌٛعظ ٔبؽ١خ ا١ّ١ٌٓ ٚثبٌزبٌٟ ٠ىْٛ اٌٛعظ ٘ٛ ا

 خيُل فبمش

 

 اٌٛعظ اٌؾغبثٟ ٘ٛ أدق ِمب١٠ظ إٌضػخ اٌّشوض٠خ  

 "لغّخ –ضشة –طشػ  –عّغ "  اٌٛعظ اٌؾغبثٟ ٠زأصش ثىً اٌؼ١ٍّبد اٌزٟ رغشٜ ػ١ٍٗ 

 عبٌجخاٌٛعظ اٌؾغبثٟ ٠ّىٓ أْ ٠ىْٛ ل١ّخ  

 ح ٘ٛ اٌٛعظ اٌؾغبثٟرأوضش اٌّمب١٠ظ رأصشا ثبٌم١ُ اٌشب 

 

The relationship among the three measures of central tendency 

 

 

 

 

 

 

 

 

 

mean =median = mode 

F
re

q
u

e
n

cy
 

Symmetric 

mean median mode 

F
re

q
u

e
n

cy
 

Left skewed 
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4   Percentiles    (اىمئُىُبد)  

The percentiles of a variable divide the value into 100 equal parts and we denote 

by                    

 خيُل فبمش

 

      is the median which divides the data into two equal part

      divides the data into 1% from bottom and 99% from top 

     
      

   
       where   r=1, 2, … 99      n   is the sample size 

                       K is the integer ,   S the reset of    

   

Example      Calculate the 35th percentile of the data   

40, 51, 92, 10, 36, 60, 70, 36, 36, 40, 80, 39, 53, 56, 60, 60, 70, 72, 88, 92, 50, 92, 

20, 70, 38, 95, 56, 60, 88, 70  

 

 

 ٔمَٛ ثزشر١ت اٌج١بٔبد رظبػذ٠ب

10, 20, 36, 36, 36, 38, 39, 40, 40, 50, 51, 53, 56, 56, 60, 60, 60, 60, 70, 70, 70, 70, 

72, 80, 88, 88, 92, 92, 92, 95 

   
      

   
        w                          

    
        

   
         

ثؼذ٘ب رمغ ث١ٓ اٌم١ّخ اٌؼبششح ٚاٌؾبد٠خ ػشش  ٠ّٚىٓ % 65لجٍٙب ٚ  %25أٞ أْ اٌم١ّخ اٌزٟ رمغُ اٌج١بٔبد إٌٝ 

 ا٠غبد ل١ّزٙب 

                    w                   

                           

                               

 

Solution 
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5   Deciles    (اىؼشُشاد)  

 

The deciles divide the data into 10 equal parts 

 خيُل فبمش

 

   is the 10th percentile,    is the 20th percentiles 

    
      

  
  where r=1,2,…9 

                                                             

 

Example      For the above example calculate the sixth decile  

 

 

   
      

  
                                           

   
       

  
       

ثؼذ٘ب رمغ ث١ٓ اٌم١ّخ اٌضبِٕخ ػشش ٚاٌزبعؼخ ػشش فٟ  2.4لجٍٙب ٚ 2.6أْ ِٛلغ اٌم١ّخ اٌزٟ رمغُ اٌج١بٔبد إٌٝ 

 اٌج١بٔبد ٠ّٚى١ٓ إ٠غبد ل١ّزٙب رؾذ٠ذا ِٓ خلاي اٌمبْٔٛ

                  

                     

 

 

6   Quartiles    (اىشثُؼبد)  

 

The quartiles divide the data into 4 equal parts 

 

Solution 
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 خيُل فبمش 

 

                                                                      

    
      

 
                              

                   

 

Example      For the above example find the first quartile   

 

 

   
      

 
                                    

   
        

 
        

                                       

                  

                        

 

 

Example      Find the quartiles of the data  28, 22, 26, 29, 21, 23, 24   

 

                                

   
       

 
                        

   
       

 
                                       

   
       

 
           

 

Solution 

Solution 
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𝑋 > 𝑄      𝑄  𝑄   

𝑋 < 𝑄      𝑄  𝑄   

 

Example      Find the quartiles of the data  7, 8, 15, 36, 39, 40, 41, 56   

 

 

                                

                                

                                   

 

Extreme values   (اىقُم اىمتطشفخ )  

 

 

The value of x is said to be extreme if                      or 

 

 

For the preceding example we have 

                                            

                                            

ٌٚزٌه لا رٛعذ ل١ُ شبرح فٟ رؼزجش ل١ّخ شبرح  87.25أٚ أوجش ِٓ   36.75-ٚثبٌزبٌٟ فئْ أٞ ل١ّخ ألً ِٓ 

 ٖاٌّضبي أػلا

 خيُل فبمش

 

Five Numbers are: 

Smallest value , Q1, Q2, Q3 , largest value for the above 

 example, the five numbers are 7, 9.75, 37.5, 40.75, 56 

 

 

Solution 
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Example      Draw the box plot for the data 

7, 9.75, 37.5, 40.75 and 56 

 

 

 

 

 

 

 

 خ١ٍه فبوش

 

 

 إرا ٌُ رؾزٛٞ اٌج١بٔبد ل١ّخ ِزطشفخ وج١شح ٔشعُ اٌزساع ػٍٝ أوجش ػذد ثبٌج١بٔبد 

 .ٌٍغٛس ٚوزٌه ٔبؽ١خ ا١ٌغبس ٔبؽ١خ ا١ّ١ٌٓ إرا ٚعذد ل١ّخ ِزطشفخ ٔشعُ اٌزساع ػٍٝ اٌؾذ الأػٍٝ 

 

 

 

 

 

 

 

 

 

Solution 

5 01 05 21 25 31 35 41 45 51 55 61 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

27           

or 

 

 

1   Variance    (اىتجبَه)  

 

     ٠ٚشِض ٌٗ ثبٌشِض   ̅ ٚ٘ٛ ٠ؼجش ػٓ ِذٜ رجبػذ أٚ رمبسة اٌم١ّخ اٌىجشٜ ٚاٌظغشٜ ػٓ ِشوض اٌج١بٔبد 

 

 

 

 

   

 خيُل فبمش 

 

 

The variance always more than or equal zero  

 اٌزشزذ لا ٠ّىٓ أْ رىْٛ ل١ُ عبٌجخاٌزجب٠ٓ ٚوزٌه ل١ُ  أٞ أْ 

The variance unit is square unit 

ٚؽذح اٌزجب٠ٓ دائّب ٚؽذح ِشثؼخ ِٚؼبًِ الاخزلاف ١ٌظ ٌٗ ٚؽذح أِب ثبلٟ اٌّمب١٠ظ ٌٙب ٔفظ اٌٛؽذح  

 ِؾً اٌذساعخ

اٌّؼ١بسٞ لا ٠زأصش ثئضبفخ أٚ طشػ أٞ ل١ّخ ػٍٝ اٌج١بٔبد ٠زأصش فمظ ثبٌضشة أٚ  ٚالأؾشافاٌزجب٠ٓ  

 اٌمغّخ

 (طشػ, عّغ , لغّخ , ضشة )اٌٛعظ اٌؾغبثٟ ٠زأصش ثغ١ّغ اٌؼ١ٍّبد  

 

 

Measure of dispersion 

variance standard deviation Range Coefficient of variation 

𝑆  
∑ 𝑋  �̅�  

𝑛   
 𝑆  

∑𝑋  
 ∑𝑋  

𝑛
𝑛   

 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 
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2   Standard deviation    (ٌالاوحشاف اىمؼُبس)  

 

The standard deviation is the square roote of the variance and denoted by (S) 

 خيُل فبمش

  

٠ؼزجش ِم١بط الأؾشاف اٌّؼ١بسٞ ٘ٛ أفضً ِمب١٠ظ اٌزشزذ فٟ ؽبٌخ ػذَ ٚعٛد ل١ّخ شبرح ٚ٘ٛ  

 أفضً ِٓ اٌزجب٠ٓ لأٔٗ ٌٗ ٔفظ ٚؽذح ِؾً اٌذساعخ

 "ششط ػذَ ٚعٛد ل١ّخ شبرح"اٌٛعظ اٌؾغبثٟ ٘ٛ أفضً ِمب١٠ظ إٌضػخ اٌّشوض٠خ  

 A small value of standard deviation indicates that the value of the variable 

tend to be close to the center where a large value indicates that they tend to 

be far from the mean (center) 

 

 

 

 

 

 

 اىحبعجخ

 

 ٠ّىٓ إ٠غبد الأؾشاف اٌّؼ١بسٞ ٚاٌزجب٠ٓ وّب ٠ٍٟ                          

(اٌم١ّخ إدخبي)             

 اٌّؼ١بسٞ الأؾشاف                  

 ٚثزشث١غ اٌم١ّخ الأخ١ش ٔؾظً ػٍٝ اٌزجب٠ٓ                       

 

Example      let  2, 3, 6, 8, 10, 13 and 14  calculate the variance and standard 

deviation 

Smaller standard 

Larger standard 
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 :فٟ ٘زا اٌّضبي عٛف ٔمَٛ ثضلاس طشق

 الأوىً

  √
∑    ̅  

   
 √

   

 
       

         

    ̅    ̅      

36 8 4 2 
25 8 9 3 
4 8 36 6 
0 8 64 8 
4 8 100 10 

25 8 169 13 
36 8 196 14 

∑    ̅         ∑        ∑      

 

 اىخبوُخ

  √∑   
 ∑   

 

   
 √    

   

 

 
       

ّخ الأخ١شح ٔؾظً                              ١ٚثزشث١غ اٌم             

 

 خاىخبىخ

         

                    AC  

                     

 

 

 

Solution 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

31           

 

Example      find the variance and the standard deviation for the data  

6, 6, 6, 6, 6, 6, 6   

 

 

 ثبعزخذاَ اٌؾبعجخ

          

                        AC  

                     

 تكهن جميع القيم متساويةوهذه هي الحالة الهحيدة التي يمكن للانحراف المعياري أن يساوي صفر عندما 

 

3   Range    (اىمذي)  

 

 ٚ٘ٛ اٌفشق ث١ٓ أوجش ل١ّخ ٚأطغش ل١ّخ فٟ اٌج١بٔبد    

 أعشع ِم١بط ٠ؼطٟ فىشح ػٓ ِذٜ رفبٚد اٌج١بٔبد    

 لا ٠فضً اعزخذاِٗ فٟ ؽبٌخ ٚعٛد ل١ُ شبرح    

 ل١ّزٗ ِٛعجخ دائّب ؽزٝ ٌٛ وبٔذ وً اٌج١بٔبد عبٌجخ    

 اٌج١بٔبد ِؾً اٌذساعخٌٗ ٔفظ ٚؽذح     

 

          

 

Example      find the Range for  

X:  4, 8, 7, 3, 5, 10, 24, 5 

Y:  10, 7, 9, 11, 11, 8, 9, 7   

 

 

Solution 
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For X: Range = max –min = 24 – 3 = 21 

For Y: Range = 11- 7 = 4 

أوضش رغبٔغب أٚ  Yٚثبٌزبٌٟ فئٔٗ ٠ّىٕٕب اٌمٛي أْ اٌج١بٔبد فٟ  Xأطغش ِٓ اٌّذٜ ٌج١بٔبد  Yاٌّذٜ ٌج١بٔبد 

 أوضش رشززب Xاٌج١بٔبد فٟ 

For frequency distribution 

           where 

   is the midpoint for last class 

   is the midpoint for first class 

Interquartile Range  ٍاىمذي اىشثُؼ) ) 

 

Also called as mid-spread   IQR = Q3 – Q1 

 

4   Coefficient variation     (مؼبمو الإختلاف)  

    
 

 ̅
      

Has no unite 

 دائّب ٠غزخذَ ٌّمبسٔخ رشزذ ِغّٛػز١ٓ ِٓ اٌج١بٔبد ١ٌظ ٌٙب ٔفظ اٌٛؽذح 

 

Z-score   (اىذسرخ اىمؼُبسَخ )  

  
   ̅

 
     where mean = 0    and   standard deviation = 1 

The  CHEBYSHEV'S Rule  ُفشُقبػذح تشبث  

 

 At least   
 

  
  of the data lies  within K standard deviation of the mean 

i.e  in the interval  ̅     ,  where K whole number >    

Solution 
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 At least 75% of data lie within two standard deviation, in the interval with end 

points  ̅      

 At least 88.89% of the data lie within three standard deviation, in the interval 

with end points  ̅      

The empirical rule  اىقبػذح اىتزشَجُخ) ) 

 

1- 68% of data lies within one standard deviation, in  ̅    interval 

2- 95% of data lies within one standard deviation, in  ̅     interval 

3- 99.7% of data lies within one standard deviation, in  ̅     interval 

 

 

 

 

 

 

 

 

 

 

Example      score of some tests have a bell-shaped distribution with mean  ̅      

and standard deviation S=10 discuss what the empirical rule concerning 

individuals with scores of 110, 120 and 130  

 

 

   ❶      ̅     scores lie between (100-10 , 100+10) 

                                                           

 

 

Solution 

2.4% 

0.1% 

13.5% 

34% 34% 
13.5% 

2.4% 
0.1% 

68% 

95% 

99.7% 

�̅�   𝑆 �̅�   𝑆 �̅�  𝑆 �̅� �̅�  𝑆 �̅�   𝑆 �̅�   𝑆 
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   ❷      ̅      scores lie between (100-20 , 100+20) 

                                                              

   ❸        ̅      scores lie between (100-30 , 100+30) 

                                                                  

 

 

Example      the mean price of apartments in certain city 50000 with standard 

deviation 10000 , we will determine the price range for which at least 75% of the 

houses will sell  

 

 

By Chebychev's Rule   at least 75% of the data fall within 2 standard deviation 

hence   ̅       ̅                                      

                 

i.e at least 75% of all apartments sold will have a price range from 30000 to 70000 

 

 

 

 

 

 

 

 

 

 

Solution 
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  EXERCISES 

QESTION1:  Classify each variable as quantitative or qualitative 

 

1. Blood group                                            Qualitative (1)                

2. Time to finish exam                             Quantitative (2) 

3. Height of student                                  Quantitative (3) 

4. Colors of flowers                                  Qualitative (4) 

 

QESTION2:  Classify each variable as discrete or continuous 

1. Weight of children                               Continuous (1) 

2. Number of students                            Discrete (2) 

3. Age of cats                                             Continuous (3) 

4. Number  of cars                                   Discrete (4)  

 

QESTION3:  Answer with true or false to the following sentence 

 

QESTION4: Classify each variable as qualitative or quantitative 

 The variable that record ID of students in an exam                  Qualitative 

 The variable that record weight of children in a school           Quantitative 

 The variable that record phone number                                     Qualitative 

 The variable that record sugar level                                              Qualitative 

Mode is defined for qualitative data 

The mean is sensitive to extreme value 

For a skewed distribution we have mode= 

mean = median 

Histogram with two peaks is multimodal 

 

True 

True 

False 

 

False 
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 The variable that record blood pressure                                      Quantitative 

 The variable that record colors of cars                                         Qualitative 

 The variable that record number of flights                                  Quantitative 

 The variable that record time to finish exam                               Quantitative

  

QESTION5: Classify each variable as Continuous or Discrete 

 The variable of heights of people                                  Continuous 

 The age of baby                                                                Continuous 

 The number of children in school                                 Discrete 

 The weight of books                                                        Continuous 

 The distance between cities                                          Continuous 

 Number of accidents                                                       Discrete 

 The number of goals                                                       Discrete 

 Temperature in a city                                                      Continuous 

 Sex ratio in a country                                                    Continuous 

  

QESTION6: Put right word or symbol in its proper position: 

statistic ,      variable ,      bar chart ,       Descriptive statistic. 

………………………         is those statistical methods or techniques which are used for 

priesting and summarizing 

………………………         is a function of a sample 

………………………          is characteristic, feature or factor that varies from one 

individual to another in a population. 

………………………           the frequency of each class in represented by a bar  

The height of the bar doesn't matter 

 

QESTION7: Consider the following data. 

5.5 7.5 6 6.5 7 6.75 7 7.25 7.5 7.75 8 
8.25 9 9.75 10 10.25 10.5 10.75 9 9.25 9.5 9.75 

10.25 10.5 11 12 12.5 11.5 11.25 11.75 12.75 12.99 13.01 
13.25 13.5 14.89 9.01 9.55 10.10 10.89     
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Construct the frequency distribution table  

Class boundaries Midpoint Frequency R.F P.F A.C.F 

5-7  4    
7-9  8    

9-11  16    
11-13  8    
13-15  4    
Total  40    

Draw the histogram fir the data above 

 

 

 

 

 

 

 

 

QESTION8: If we have data with the following histogram. 
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A) Complete the following frequency distribution 

 

Class limit Class boundaries Midpoint Frequency R.F P.F A.C.F 

   5    

   12    

   15    

   10    

   8    

Total   50    

 

B) Calculate the median for the given data 

 
 

 
 

  

 
             ̅    

∑ 

 
      

 
     

Median class                    

                                       

  ̅       
          

  
          

C) calculate the range for the given data 

 

            , where XK is midpoint for last , X1  midpoint for first 

            

 

QUESTION9: consider the following data 

B A A B C A B A C A B 
C D C B C D A A D C B 
A C B D C D B B    

 

Solution 

Solution 
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Draw the bar graph for the given data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A B C D 

4 

6 

8 

02 

04 

00 

Solution 
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QUESTION: Using the data shown in the following table 

No. of subjects Frequency 

0 8 

1 18 

2 12 

3 2 

Total 40 

 

A. Represent them graphically using pie chart and bar chart 

B. Compute the range of this data 

C. Compute the mean of this data 

 

A. 

No. of subjects X Frequency F R.F FX Degree 

0 8 0.2 0 0.2x360=72 

1 18 0.45 18 0.45x360=162 

2 12 0.3 24 0.3x360=108 

3 2 0.05 6 0.05x360=18 

Total 40  48  

 

 

 

 

 

  

 

 

B. The           x –                    

C. The       ̅  
∑  

∑ 
 

  

  
     

Solution 

0 

2 
3 

1 

108º 

Pie-chart 

162º 

18º 

72º 

1 3 2 0 

21 

05 

01 

5 

No. of subject 

F 
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QUESTION: the following data give the result of a sample survey A, B and C represent the three 

categories 

C A C B A C B C C C B C B C B 

C B C C B C C C A B C C B C A 
  

A. Prepare the frequency table 

B. Calculate the relative frequency and percentage for all symbols 

C. What percentage of elements belongs to category B? 

D. Draw a bar chart and pie chart for frequency table  

 

Letters Frequency Relative Frequency Percentage Frequency 

A 4 0.13 13% 

B 9 0.3 30% 

C 17 0.57 57% 

Total 30 1 100% 

C. The percentage of B Category is 30% 

D.  

 

 

 

 

 

 

QUESTION: A Company manufactures car batteries of a particular type the lives in years of 40 

such batteries were recorded as follows 

2.6 3 3.7 3.2 2.2 4.1 3.5 4.5 4.6 3.8 3.5 2.3 3.2 
3.4 3.8 3.2 4.6 3.7 2.9 3.6 2.5 4.4 3.4 3.3 2.9 3 

4.3 2.8 3.5 4.2 3.5 3.2 3.9 3.2 3.2 3.1 3.7 3.4 3.2 
2.6             

Construct Frequency distribution using class of size 0.5, starting 2-2.5 

Solution 

A C B 

21 

05 

01 

5 

F 

A 

B 

C 108 

A=0.13x360=46.8 

B=0.3x360=108 

C=0.57x360=205.2 

205.2 

46.8 
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Class interval Frequency Relative frequency Percentage ACF 

      2 0.05 5% 2 

        6 0.15 15% 8 

        14 0.35 35% 22 

        11 0.275 27.5% 33 

        4 0.10 10% 37 

      3 0.075 7.5% 40 

Total 40 1 100%  

 

QUESTION:  The distance (in km) of 40 engineers from  their residence to place of work as follows 

5 3 10 20 25 11 13 7 12 31 
19 10 12 17 18 11 32 17 16 2 

7 9 7 8 3 5 12 15 18 3 

12 14 0.5 9 6 15 15 7 6 12 
A. Construct a frequency distribution table with class size 5 

B. Draw the histogram for the data 

C. Draw the polygon for the data 

D. Draw the ogive 

E. Haw many engineers have residence at distance more than or equal 15km 

F. Haw many engineers have residence at distance less than 20km 

 

A. 

Class interval Frequency Relative Frequency Percentage ASF 

    5 0.125 12.5% 5 
     11 0.275 27.5% 16 
      11 0.275 27.5% 27 
      9 0.225 22.5% 36 
      1 0.025 2.5% 37 
      1 0.025 2.5% 38 
      2 0.05 5% 40 

 40 1 100%  

 

 

Solution 

Solution 
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B. 

 

 

 

 

 

 

 

C. 

 

 

 

 

 

 

 
 

D. 

Less than Frequency 
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5 5 

10 16 

15 27 

20 36 

25 37 

30 38 
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E. Engineers have residence at distance more than or equal 15 km from their 

workplace are 13 

F. Engineers have residence at distance less than 20km are 27 

QUESTION: a sample of 100 children was asked haw many times they play computers games for a 

period of one week 

No. of times No. of children 

    23 
    40 
     28 
      6 
      3 

Total 100 

A. Find the class midpoint 

B. Do all classes have the same width? If so, what is this width? 

C. Prepare the relative frequency and percentage distribution columns? 

D. What percentage of these children play 8 or more times? 

 

A. 

No. of times Midpoint F R.F P.F A.C.F 

    1.5 23 0.23 23% 23 
    5.5 40 0.40 40% 63 
     9.5 28 0.28 28% 91 
      13.5 6 0.06 6% 97 
      17.5 3 0.03 3% 100 

Total  100  100%  

 

B. All classes have the same width and it is equal 4 

D. the percentage of children play 8 or more 
  

   
         

 

 

Solution 
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QUESTION: The table below gives the distribution of students of two sections according to the 

marks obtained 

Marks Section A Section B 

     3 5 
      9 19 
      17 15 
      12 10 
      9 1 

Represent the marks on the same graph by two frequency polygons 

 

 

 

 

 

 

 

 

 

QUESTION: Consider the following frequency distribution, representing the degree of an 

examination of 50 student of a class. 

Class 
limit 

Class 
Boundary 

Class 
midpoint 

Frequency 
Relative 

Frequency 
ACF 

2-6   6   
7-11    0.24  

12-16     36 
17-21    0.12  
22-26   8   
Total   50   

A. Complete the frequency distribution table 

B. Draw the histogram, polygon and ogive 

C. Calculate the mean, the median and mod 

D. Calculate the standard deviation 

Solution 

5 25 15 

02 

9 

6 

3 

F 

08 

05 

35 45 mid point 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

45           

 

Class 
limit 

Class 
boundaries 

Class 
midpoint 

Frequency Relative 
Frequency 

ACF 

2-6 1.5-6.5 4 6 0.12 6 
7-11 6.5-11.5 9 12 0.24 18 
12-6 11.5-16.5 14 18 0.36 36 

17-21 16.5-21.5 19 6 0.12 42 
22-26 21.5-26.5 24 8 0.16 50 
Total   50   

 

B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 
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C. 

M 4 9 14 19 24 Total 

F 6 12 18 6 8 50 
FM 24 108 252 114 192 690 

 

Class 
boundaries 

Frequemcy ACF 

1.5-6.5 6 6 
6.5-11.5 12 18 

11.5-16.5 18 36 
16.5-21.5 6 42 
21.5-26.5 8 50 

Total 50  

 

Class 
boundaries 

Frequemcy 

1.5-6.5 6 
6.5-11.5       

11.5-16.5       

16.5-21.5      

21.5-26.5 8 
Total 50 

 .D                                                ٠ّىٓ إ٠غبد الأؾشاف اٌّؼ١بسٞ ثبٌؾبعجخ ػٓ طش٠ك إدخبي ل١ُ     

            ٚاٌـ                    اٌـ    

4 14 9 

41 

31 

21 

01 

ACF 

61 

50 

19 24 Mid point 

Ogive 

∑ 

 
 

  

 
    

 ̅    

∑  
 

      

 
   

 ̅       
          

  
        

Class med in 11.5-16.5 

L=11.5    f=18       F=36   C=5 

�̅�  
∑𝑭𝑴

∑𝑭
 

�̅�  
   

  
      

 

�̂�  𝐿  
𝑑 

𝑑  𝑑 

 𝐶 

𝑑  𝑓𝑚  𝑓𝑏          

𝑑  𝑓𝑚  𝑓𝑛          

The class mode 11.5-16.5 

L=11.5              C=5 

 ̅       
 

    
      2 
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 اىحبعجخ 

 خيُل فبمش 

 

 

 

QUESTION: The point scored by a team are as follows 

17, 2, 7, 27, 15, 5, 14, 8, 10, 24, 48, 10, 8, 7, 18, 28 

A. Calculate the mean and standard deviation 

B. Calculate the standard score of the value 7 

C. Calculate the coefficient of variation 

D. Calculate Q1, Q2, Q3 

E.  

A.  ̅  
∑ 

 
 

                                         

  
 

   

  
      

(اٌج١بٔبد)             

              ̅  

:الأؾشاف اٌّؼ١بسٞ ٕٔشئ اٌغذٚي اٌزبٌٟ دلإ٠غب  

X 17 2 7 27 15 5 14 8 10 24 48 10 8 7 18 28 
∑ 

     

X2 289 4 49 729 225 25 196 64 100 576 2304 100 64 49 324 784 
∑  

      

  
√∑   

 ∑   

 
   

 
√     

    

  
  

        

                  

 اٌٛعظ  ̅                                                           

              ̅  

 الأؾشاف                                                                       

B. standard score   
   ̅

 
 

                         ̅                               

  
      

      
        

C.        
 

 ̅
     

      

    
           

 The coefficient variation has no unit 

 The variance has unit square 

Solution 

 اىحبعجخ

 اىحبعجخ

 خيُل فبمش
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D.      
      

 
                          

                       

 ٠غت رشر١ت اٌج١بٔبد فٟ اٌجذا٠خ

2, 5, 7, 7, 8, 8, 10, 10, 14, 15, 17, 18, 24, 27, 28, 48 

   
        

 
      

:أٞ أْ اٌشث١غ الأٚي ٠مغ ث١ٓ اٌم١ّخ اٌشاثؼخ ٚاٌخبِغخ ٚل١ّزٗ ٟ٘  

                            

   
        

 
                 

                          

   
        

 
                     

                               

 

QUESTION: The daily sale of sugar (kg) in a certain grocery shop 

Mon Tus Wed Thur Fri Sat 
15 120 12 50 70.5 140.5 

A. Calculate the average 

B. Calculate the variance and standard deviation 

C. Determine the coefficient of variation 

 

A. The average (mean):  ̅  
∑ 

 
 

 ̅  
                       

 
      

B. 

X 75 120 12 50 70.5 140.5 ∑      

X2 5625 14400 144 2500 4970.25 19740.25 ∑           

Solution 
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     √
∑   

 ∑  
 

 

   
 √        

    

 

 
          

               

C.  Coefficient variation      
 

 ̅
     

      

  
           

 

QUESTION: Let the following data be marks of 10 students 

45, 45, 63, 76, 67, 84, 75, 84, 75, 48, 62, 65 

A. Calculate Q1, Q2 and Q3 

B. Calculate IQR 

C. Have the given data extreme value? 

D. Construct the box plot 

 

رشر١ت اٌج١بٔبد: أٚلا  

45, 45, 48, 62, 63, 65, 67, 75, 76, 84 

   
      

 
                               

                 

   
        

 
                               

                         

   
        

 
                                

                     

   
        

 
                                  

                         

B.   IQR = Q3 – Q1 =75.25 – 47.25 = 28 

Solution 
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C. Extreme value are 

 

 

 

اٌج١بٔبد لا رؾزٛٞ ػٍٝ ل١ُ شبرح ٖٟ٘ ل١ّخ شبرح ٚثبٌزبٌٟ فئْ ٘ز 007.05أٚ أوجش ِٓ  5.05أٞ ل١ّخ ألً ِٓ   

D. To construct the box plot 

Five numbers are 

Smallest value, Q1, Q2, Q3 largest value 

45, 47.25, 64, 75.25, 84 

 

 

 

 

 

QUESTION: Consider the following data 

-15, 20, 40, 50, 65, 65, 70, 73, 75, 137 

A. Have the given data extreme value 

B. Use the suitable measure to calculate the average and dispersion for the 

give data 

 

:ٌّؼشفخ ِب إرا وبٔذ رٛعذ ل١ُ شبرح أَ لا ٔٛعذ اٌشث١ؼ١بد ؽ١ش  

   
      

 
                                            

   
        

 
                               

                      

𝐗 < 𝐐𝟏  𝟏 𝟓   𝐐𝟑  𝐐𝟏  

𝐗 < 𝟒𝟕 𝟑𝟐𝟓 𝟏 𝟓   𝟐𝟖  

𝐗 < 𝟓 𝟐𝟓 

𝐗 > 𝐐𝟑  𝟏 𝟓   𝐐𝟑  𝐐𝟏  

𝐗 > 𝟕𝟓 𝟐𝟓  𝟏 𝟓   𝟐𝟖  

𝐗 > 𝟏𝟏𝟕 𝟐𝟓 

65 40 55 45 70 50 60 80 75 85 90 

Q3 Q2 Q1 XS XL 

Solution 
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A)   <                                  

     >                                     

 ٟ٘ ل١ّخ شبرح 020.05أٚ أوجش ِٓ  22.75-أٞ ل١ّخ ألً ِٓ 

 extreme valueٟ٘  027ٌٚزٌه 

فٟ اٌج١بٔبد لا ٠فضً اعزخذاَ اٌٛعظ اٌؾغبثٟ لأٔٗ ٠زأصش ثٛعٛد اٌم١ُ اٌشبرح ٚوزٌه ٌؾغبة ٌٛعٛد ل١ّخ شبرح 

.اٌزشزذ لا ٠فضً اعزخذاَ الأؾشاف أٚ اٌزجب٠ٓ ٌزأصش٘ب ثبٌم١ُ اٌشبرح أ٠ضب  

 لأْ اٌج١بٔبد اٌغبثمخ ٌٙب أوضش ِٓ ِٕٛاي ٠فضً اعزخذاَ اٌٛع١ظ

-15, 20, 40, 50, 65, 65, 70, 73, 75, 137, 

       
     

 
    

اٌؾبٌخ ٘ٛ اٌّذٜ اٌشث١ؼٟ ٖأفضً ِمب١٠ظ ٌزشزذ فٟ ٘ز  

B)                 

 

QUESTION: The following data give the number of computer keyboards for a sample of 25 days 

45 52 48 41 56 

46 44 42 48 53 
51 53 51 48 46 

43 52 50 54 47 

44 47 50 49 52 

Prepare a box-plot and then comment the skewness of data 

 

 : ٠Q1, Q2, Q3غت رشر١ت اٌج١بٔبد فٟ اٌجذا٠خ ٚؽغبة  

 

Solution 
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Arrange data 

41, 42, 43, 44, 44, 45, 46, 46, 47, 47, 48, 48, 48, 49, 50, 50, 51, 51, 52, 52, 52, 53, 

53, 54, 56 

   
      

 
                                            

   
        

 
                             

                       

   
        

 
                              

                   

   
        

 
                                  

                     

Five numbers: 

Small value   Q1, Q2, Q3  large value       41, 45.5, 48, 52, 56 

 

 

 

 

QUESTION: The mean age of six persons is 49 years, the age of five of these six persons are        

55, 39, 44, 51 and 45 fin the age of the sixth 

 

 ̅  
∑ 

 
 

   
                

 
 

          

             

50 40 46 42 52 44 48 56 54 58 

Q3 Q2 Q1 XS XL 

Right-skewed 

Solution 
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QUESTION: The following observation have arranged in ascending order 

29, 32, 48, x, x+2, 72, 78, 84, 95 

If the median of the data is 63, then 

A. Calculate the value of X 

B. Calculate mean and standard deviation 

C. Find the five number and construct the box plot 

 

29, 32, 48, X, X+2, 72, 78, 84, 95, 

A. the median              

So the data will be 

29,  32,  48,  61,  63,  72,  78,  84,  95 

B. The mean      ̅  
∑ 

 
 

                            ̅  
                          

 
 

   

 
      

To calculate standard deviation, we construct the table 

X 29 32 48 61 63 72 84 95 ∑      

X2 841 1024 2304 3721 3969 5184 7056 8836 ∑         

     √
∑   

 ∑  
 

 

   
 √      

    

 

  
       

  

 

 

 

 

 

 

Solution 
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Multiplicative rule    (قاعدة الضرب)  

 

 

 

 

Addition rule    (قبػذح اىزمغ)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Factorial notation    (معشوة اىؼذد)  

 

 

The fundamental principle of country  

 مجذأ  اىؼذ اىتىبصىٍ

Oمن ظاهرة   Kإرا وبْ ٌذ٠ٕب ػذد 
0
 , O

0
 , ……… , O

K
nاٌظب٘شح رؾذس  ٖوهذ 

0
 , n

0
 ,… n

K
من الطرق  

n اٌظٛا٘ش فٟ ٔفظ اٌٛلذ ٘ٛ  ٖبالترتٌب وبالتالً فإن عدد الطرق لحدوث كل هذ
0
xn

0
x….xn

K
من   

 الطرق.

Oمن ظاهرة   Kإرا وبْ ٌذ٠ٕب ػذد 
0
 , O

0
 , ……… , O

K
nاٌظب٘شح رؾذس ثـ  ٖوهذ 

0
n ...أو   

0
n أو 

K
من  

n اٌظٛا٘ش فٟ ٔفظ اٌٛلذ ٘ٛ  ٖالطرق بالترتٌب وبالتالً فإن عدد الطرق لحدوث كل هذ
0
+n

0
+….+n

K
  

 من الطرق.

Solution 

Example  Haw many 6-digits Zip Codes are possible if 

a) Digits can be repeated? 

b) Digits can be repeated? 

A-  If digits can be repeated, then number of 6-digites equal to                                

                            

B- If digits can not be repeated, then the number of 6-digits equal to                     

                           

Example  Haw many book can we use Arabic or English characters?  

by addition rule we can index 08+06= 54 book 

 !               ……      

Solution 

Note 𝐎!  𝟏             𝟏!  𝟏 
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Permutations    (التباديل)  

 

 

 

 

 

 

 

 

Combinations    (التوافيق)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example           !                

 Key ٕ٘بن وٍّبد ِفزبؽ١خ ٔؼشف ِٓ خلاٌٙب أٔٗ ٠غت اعزخذاَ اٌزجبد٠ً ؽ١ش أْ اٌزشر١ت ف١ٙب ُِٙ

words   order, arrangement , array 

  
 خيُل فبمش

Example   Haw many ways one can arrange in order any three of the first 8 letters of L, m, o, p, q, r, s, t 

    
 !

     !
 

 !

 !
 

       !

 !
           

    
 !

     !
   w       ≤  ≤   

    
 !

 !      !
   w       ≤  ≤   

 فٟ اٌزٛاف١ك اٌزشر١ت غ١ش ُِٙ

 ٠ّىٓ وزبثخ اٌزٛاف١ك أ٠ضب ػٍٝ اٌظٛسح 
 
 
  

 خيُل فبمش  

Example   Haw many different unorder groups of any three of six letter L, m, n, o, p and q? 

Solution 

    
     

     
    

Example   Haw many ways can you arrange 4 out of 7 books on a shelf. 

Solution 

                

 ٟٚ٘ ِٓ اٌىٍّبد اٌذاٌخ ػٍٝ ٚعٛة اٌزشر١ت ٌزٌه ٔغزخذَ اٌزجبدي   arrangeلاؽع ٚعٛد وٍّخ 

7 = 4 X Shift 842 بالحاسبة 
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Example   Haw many possible different hands of 5 cards each can be dealt from a standard deck of 52 cards. 

Solution 

               

     
              

         
         

This is a combination because order is not important 

50 = 5 / Shift 0598962 

Example   If a man owns 5 pairs of parts, 7 shirts and four pairs of shoes, haw many outfits can be assembled? 

Solution 

By multiplicative rule           outfit 

Example   In a group of 10 people, a 20 $ , 10$ and 5$ prize will be given, Haw many ways can the prize be 

distributed 

Solution 

                

 لا ؽع أْ اٌزشر١ت ٕ٘ب ُِٙ

ِٚٓ اٌزغؼخ أفشاد اٌجبل١خ عٛف اٌجبل١خ عٛف  $02لأٔٗ ِٓ اٌؼششح أفشاد عٛف ٠ؾظً شخض ػٓ عبئضح اٌـ 

  $5ٚثبٌزبٌٟ فئْ فشد ِٓ اٌضّب١ٔخ اٌجبل١ٓ عٛف ٠ؾظً ػٍٝ  $٠02ؾظً شخض ػٍٝ عبئضح اٌـ 

 بالحاسبة

Example   In a group of 10 people, three 5$ prizes will be given, Haw many ways can the prizes be 

distributed 
Solution 

Order does not matter        
      

     
     

       u          v   u   

                 u   

                     u       

                             b        

 خيُل فبمش



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

58           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type of experiment 

Regular 

Which we knaw the results in 
advance  

Example   H  O  H O 

Random 

which we don't knaw its exact out come, but we 
can determine the set of all out come  

Example   tossing coin 

 equally likelyفٟ اٌزغشثخ اٌؼشٛائ١خ ٠مبي ٌؾذصبْ ٌّٙب ٔفظ اٌفشطخ فٟ اٌظٙٛس  

outcomes 

 خيُل فبمش  

Probability science: is a branch of mathematics that deals with theoretical 
models of random experiments 

Note             probability space of any random experiment is a tripple have from  

 Ω   𝒜      

Ω is the set of 

all outcome 

 𝒜 is algebra of 

events 

 𝑝 is called probability 

measure 

 ػشىائخهٍ مزمىػخ مو اىىىاتذ اىممنىخ ىتزشثخ  Ω: أولا

Ω  { H    H    H     H     H     H     T     T     T     T     T     T    } 

Example  In the experiment of flip a coin and roll adie , The set of all outcome 

Event is a subset of sample space 

Example   Tossing a coin three times and determine the Sample space, then determine the following events 

E
1
: The event of two heads 

E
2
: The event that at least two heads 

E
3
: The event that at most two heads 

E
4
: The event that a heads is the first toss 

 خيُل فبمش
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Algebra of events: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

Ω  {HHH  HHT  HTH  THH  TTT  TTH  THT  HTT} 

E  {HHT  HTH  THH} 

E  {HHT  HTH  THH  HHH} 

E  {HHT  HTH  THH  TTT  TTH  THT  HTT} 

E  {HHH  HHT  HTH  HTT} 

A collection 𝒜 of subset of  Ω is said to be an algebra on Ω if 

 Ω ∈ 𝒜 

 If A and B ∈ 𝒜 , then   ⋃B ∈  𝒜  

 If A ∈ 𝒜 , then   ̅ ∈  𝒜  
ٕ٘بن ٔٛػبْ ِٓ اٌؾٛادس 

ؽٛادس ثغ١طخ رؾزٜٛ ػٍٝ ػٕظش ٚاؽذ فمظ 

 ػٕظشؽٛادس ِشوجخ رؾزٛٞ أوضش ِٓ 

Example  In tossing die , the sample space is Ω  {                } 

The events { }  { }  { }  { }  { }  { }          

Even events                 u    

Odd events                 u   

Note                 if Ω is a set, then the set of all subset in Ω is  Ω 

Example   Ω      b           Ω    

Then the set of all elements is   Ω       

ϕ  { }  {b}  { }      b   {   }  {b  } {   b   }  

 : حبوُب
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Union   (الاتحاد) 

 

 

 

 

 

 

Intersection   (التقاطع) 

 

 

 

 

 

 

 

Complement ( ̅)   (المتممة) 

 

 

 

 

 

 

 

 

 

 ثؼط اىؼميُبد ػيً الأحذاث

Example   Ω                     

  {    } ,  B  {       } 

Then  ∪ B  {          }  

 
   

𝑨 ∪𝑩 

A B 

𝜴 

 ∩ B  or         B 

 ∩ B  is an event containing all elements in A and B in the same time 

Example  tossing coin two time 

 Ω   HH  HT  TH   TT  

  {TH   TT} ,  B  {HT   TT} 

 ∩ B  {TT}  

    

𝑨 ∩𝑩 

A B 

𝜴 

The complement of an event that occurs if A does not  

Is denoted by  ∪ B , is an event containing all element in A or B or both 

i.e   ∪ B is the occurrence of at least one event 

Example   Tossing adie ,  determine the following event 

a. E
1
: the event of even or prime 

b. E
2
: the event of prime   

c. E
3
: the event of prime does not occur 

Solution 

Ω  {                     } 

E  {         } ∪ {         }  {                } 

E  {         } 

E                      E   E  {         } 

 
 

�̅� 

A 

𝜴 
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Difference between two events    (اىفشق)  

∩ أٚ   B    ٠شِض ٌٙب ثأؽذ اٌشِٛص   B̅  ٟرؼٕٟ اٌؼٕبطش اٌّٛعٛدح ف ٟ٘ٚA  ِٛعٛد فٟ  شٚغ١B 

Example   let 𝛀  {           } 

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

       A\B = {1} 

Exactly one event 

If A and B are two event from Ω, then: 

    B ∪  B        ∩ B̅  ∪  B ∩  ̅  

Example   let A={1, 2, 3, 4} ,    B={3, 4, 5, 6},     C={2, 4, 6, 7} 

 Find       

 

First we find the symmetric of first two set A and B 

  B  {       } then 

   B   {       } 

Impossible event    (اىحذث اىمغتحُو)  

أٚ ظٙٛس ػذد عبٌت ٌٕفظ اٌزغشثخ وّب ص٘ش ػٕذ اٌمبء  7٘ٛ اٌؾذس اٌزٞ لا ٠ّىٓ ٚلٛػٗ ِضبي ظٙٛس اٌؼذد 

 أْ رمبطغ أٞ ؽذس ِغ ِزّّزٗ ِضبي ػٍٝ اٌؾٛادس اٌّغزؾ١ٍخ

Example   let 𝛀  {           } 

A the event of even number   {     } So that the event of odd number    ̅  {     }       

then  ∩  ̅      impossible event  

Certain event    (اىحذث اىمؤمذ)  

٘ٛ رٌه اٌؾذس اٌزٞ لا ثذ ِٓ ؽذٚصٗ ثشىً ِؤوذ ِٚضبي رٌه اؽزّبي ٚلٛع اٌؾذس ارؾبد ِزّّخ رٌه اٌؾذس 

 ٛ٘sure event  

 ∪  ̅  Ω                                for any event        ̅ 

 

Solution 

A B 

𝛀 �̅� ∩ �̅� 

 

𝐀 ∩ �̅� 

 

𝑩 ∩ �̅� 

 

A B 

𝛀 
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Mutually exclusive events    (الأحذث اىمتىبفُخ)  

∩ إرا وبٔذ   disjointأّٔٙب ِزٕبف١بْ أٚ  ٠A  ٚBمبي ٌؾذصبْ      

 Example        let 𝛀  {           } 

 A={1, 2}    B={3, 4, 6} then  ∩      

So we said A and B are disjoint or mutually 

 

 

  EXERCISES 

QESTION1:  If an automobile license plate must consist of three letters followed by three single 

digit numbers. 

haw many different license plates are possible? 

 

According to the fundamental principle of counting the possible number of 

license plate                             

QESTION2:      The science club has challenged the math club each club's team should be 

comprised of 2 boys and 3 girls, there are 20 boys and 15 girls in the science club and 25 boys 

and 30 girls in the math club 

 

 

 

 

QESTION3:    A manager must choose five secretaries from a many 12 applicants and assign them 

to different stations haw many different arrangement are possible? 

 

 لاؽع أْ اٌزشر١ت ٕ٘ب ُِٙ فٟ ٘زا اٌّضبي ٌٚزٌه ٔغزخذَ اٌزجبد٠ً

                                

A B 

𝛀 

Solution 

Solution 

                

For science 

                  

For math 

Solution 
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  CONCEPT OF PROBABILITY 

Probability    (الاحتمبه)  

Is the numerical measure of likelihood that a specific event will occur 

 الاؽزّبي ٘ٛ ِم١بط ػذدٞ ٌٛلٛع ؽذس ِب

اٌزىشاس إٌغجٟ ٘ٛ رىشاس ٌفئخ ِمغِٛخ ػٍٝ اٌّغّٛع اٌىٍٟ ٌٍزىشاس ٚ٘ٛ ٔفظ اٌزؼش٠ف اٌىلاع١ىٟ ٌلاؽزّبي 

    :  ؽ١ش 
    

 
      

    

 
 

 

Laplace principle of probability   

For simple event        
 

   
 

For compound event        
   

   
 

In the experiment of rolling a fair die find the  

A: probability of event number 

B: probability of odd number 

C: Probability of number less than two 

D:probability of number more than six 

Ω  {           }    Ω    

  {      }                    B  {     }    B       

  {  }                               

     
   

   
 

 

 
 

 

 
 

     
   

   
 

 

 
 

 

 
 

     
   

   
 

 

 
 

     
   

 Ω 
 

 

 
   

Solution 

 خيُل فبمش

 حذث مشمت

 حذث ثغُػ

 حذث مشمت

 حذث مغتحُو
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EXAMPLE:   

Let      
 

 
       

 

 
     ∩    

 

 
 

Find: A)     ∪    B)     ̅        ̅  C)     ̅ ∩  ̅  

D)     ̅ ∪  ̅  E)     ∩  ̅  F)     ̅ ∩    

 

A)        ∪                 ∩  
 

 
 

 

 
 

 

 
 

 

 
 

B)     ̅           
 

 
 

 

 
 

    ̅           
 

 
 

 

 
 

C)     ̅ ∩  ̅     ∪  ̅̅ ̅̅ ̅̅ ̅       ∪      
 

 
 

 

 
 

D)     ̅ ∪  ̅     ∩  ̅̅ ̅̅ ̅̅ ̅       ∩      
 

 
 

 

 
 

E)     ∩  ̅          ∩    
 

 
 

 

 
 

 

 
 

F)     ̅ ∩            ∩    
 

 
 

 

 
 

 

 
 

𝑷 𝑨 ∪𝑩  𝑷 𝑨  𝑷 𝑩  

❶  𝟎 ≤ 𝑷 𝑨  ≤ 𝟏 

❷  ∑𝑷 𝑨  𝟏 

❸  𝑷    𝟎 

❹  If 𝑨 ∩ 𝑩     𝑷 𝑨 ∩𝑩  𝟎 𝒅𝒊𝒔𝒋𝒐𝒊𝒏𝒕 

❺  𝑷 𝛀  𝟏 

❻  𝑷 𝑨  𝑷 �̅�  𝟏 

❼  If 𝑨 ⊂ 𝑩  𝑷 𝑨 ≤ 𝑷 𝑩  

❽  𝑷 𝑨 ∪ 𝑩̅̅ ̅̅ ̅̅ ̅̅   𝑷 �̅� ∩ �̅�  

❾  𝑷 𝑨 ∩ 𝑩̅̅ ̅̅ ̅̅ ̅̅   𝑷 �̅� ∪ �̅�  

❿  𝑷 𝑨 ∪ 𝑩  𝑷 𝑨  𝑷 𝑩  𝑷 𝑨 ∩𝑩  additive rule 

If A and B are disjoint   𝑷 𝑨 ∩𝑩  𝟎 𝒕𝒉𝒆𝒏  

 

De_Mogan's laws 

Solution 

 خيُل فبمش
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EXAMPLE:  Three students A, B, and C are in a swimming race. A and B have the same probability 

of swimming and each is twice as likely to win as C. 

Find the probability that B or C wins. 

 

Let                                   

since ∑                          

               

So           
 

 
     and        

 

 
 

   ∪              
 

 
 

 

 
 

 

 
 

Example:    Let adie is weighted, so the even number have the same chance of appearing, the odd 

number have the same chance, and each even number is twice odd. 

Find the probability that: 

A)  An even number appears 

B)  Odd number appears 

C) A prime number appears 

D) An odd number but not prime 

 

Let Ω  {           } 

Let    {     }   &    {     }  &    {     } 

                                   

                            

           
 

 
 , then                 

 

 
    

               
 

 
 

A)                     
 

 
  

B)                     
 

 
  

Solution 

Solution 

 even odd prime 
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C)                     
 

 
  

D)    ∩  ̅          ∩    
 

 
 

 

 
 

 

 
                   

Example:    Let                                  ∪        

Find : 

A)  Occurrence of A and B 

B)  Occurrence of only A and not B 

C) Non occurrence of A and B 

D) Occurrence of only A or only B 

 

A)    ∩                 ∪                      

B)    ∩  ̅          ∩                  

C)    ̅ ∩  ̅     ∪  ̅̅ ̅̅ ̅̅ ̅       ∪              

D)    ∩  ̅ ∪    ̅ ∩            ∩            ∩    

               

Example:        
 

 
            

 

 
           

 

 
 

Where A, B and are mutually exclusive, Find : 

A)     ∪  ∪    

B)     ̅ ∩  ̅ ∩  ̅  

 

A)    ∪  ∪                   
 

 
 

 

 
 

 

 
 

 

 
 

B)    ̅ ∩  ̅ ∩  ̅     ∪  ∪  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       ∪  ∪      
 

 
 

 

 
 

Example:      A certain family owns two television sets one color and one black and white, let A be 

the event of color and B is the event of black and white  

if                                 ∪        Find : 

A)  Both sets are on 

B)  The color set on and other is off 

C)  Exactly one set is on 

Solution 

Solution 
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D)  neither set is on 

 

A)    ∩                 ∪                    

B)    ∩  ̅          ∩                

C)    ∩  ̅ ∪    ̅ ∩                ∩                

    

D)    ̅ ∩  ̅     ∪  ̅̅ ̅̅ ̅̅ ̅       ∪              

EXAMPLE:      Let                   ∪        find the value of      which make A 

and B mutually excusive 

 

Since A and B are disjoint    ∪              

                      

Example:  There are two traffic lights on the route used by pickup Andropov to go from home to 

work, let E denote the event that pickup must stop at the first light and F in a similar manner for 

second light, suppose          ,            and       ∩          what is the 

probability that he: 

A)  Must stop for at least one light? 

B)  Doesn't stop at either light? 

C)  Must stop at exactly one light 

D)  Must stop just at the first light 

 

A)    ∪                 ∩                       

B)    ̅ ∩  ̅     ∪  ̅̅ ̅̅ ̅̅ ̅       ∪                

C)    ∩  ̅ ∪    ∩  ̅          ∩            ∩    

                               

D)    ∩  ̅          ∩                  

Example:   In a hospital, there are 12 nurses and 4 doctors  

A) if 4 nurses and 2 doctors to be chosen, haw many possibilities? 

B) If a committee contains 6 person, what is the probability that two doctors in this committee? 

Solution 

Solution 

Solution 
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 الترتٌب غٌر مهم بالسؤال ولذلن نستخدم التوافٌك

A)     
 !

 !     !
  

     
  !

 !       !
 

          

       
     

    
 !

 !      !
 

   

   
   

All possibilities are 495.6=2970 

B)      
    

 
 

        

    
 

    

    
 

Example:    Let A, B, and C ∈  𝛀 , where 

                                                           

   ∩                        ∩                         ∩          

and    ∩  ∩         then find 

A) 

                        
                        ∩    

B) If you know that 

   ∪ B ∪     

       B          ∩ B     ∩      B ∩       ∩ B ∩    

Find    ∪  ∪    ,     ̅ ∩  ̅ ∩  ̅  

C) Are the events A, B and C independent  

 

A) 

               ∩                              

               ∩                          

               ∩                              

Solution 

Solution 
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               ∩                              

               ∩                       

               ∩                        

       
   ∩   

    
 

    

    
      

     ∩    
   ∩  ∩   

   ∩   
 

    

    
      

B) 

   ∪  ∪                                           

   ̅ ∩ B̅ ∩  ̅     ∪ B ∪  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅        ∪ B ∪                

C) 

   ∩ B ∩           B       

                       

          T    v                    

 

 

 

 

 

 

 

 

 

𝑷 𝑨 ∩𝑩   𝟎 𝟎𝟑  𝟎 𝟎𝟖  𝟎 𝟎𝟎𝟐𝟒 

𝑷 𝑨 ∪𝑩      𝑷 𝑨  𝑷 𝑩  𝑷 𝑨 ∩ 𝑩  𝟎 𝟎𝟑 𝟎 𝟎𝟖 𝟎 𝟎𝟎𝟐

 𝟎 𝟏𝟎𝟕𝟔 

𝑷 𝑨 ∩ �̅�  𝑷 𝑨  𝑷 𝑨 ∩𝑩  𝟎 𝟎𝟑 𝟎 𝟎𝟎𝟐𝟒 

❶  𝑷 𝑨 ∩ 𝑩  𝑷 𝑨 ●     independent 

❷  at least one machines  𝑷 𝑨 ∪ 𝑩  

❸  only first  𝑷 𝑨 ∩ �̅�  

❹ 𝑷 𝑨 𝑩  
𝑷 𝑨∩𝑩 

𝑷 𝑨 
 

𝑷 𝑨 ●P B 

𝑷 𝑨 
 𝑷 𝑩  𝟎 𝟎𝟖𝟎𝟎 
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 Conditional probability and independence of event  

The probability of A given B defined as  

       
   ∩  

    
                             >   

Note:      ❶  If    , and    are mutually exclusive, then 

    ∪                       

                ❷ If     >    , then   Ω    
   ∩  

    
 

    

    
   

                ❸ If     , then  ∩    , 

 

 

 

 

 

Example:    Let 𝛀  {           } 

                     {   }        
 

 
      {     }        

 

 
 

                    {     }       
 

 
 

                    ∩   { }           ∩    
 

 
 

                    ∩   { }           ∩    
 

 
 

So,      ∪                       

 
    ∩   

    
 

    ∩   

    
 

  ⁄

  ⁄
 

  ⁄

  ⁄
 

 

 
 

Example:    A student is randomly selected from a class where 35% is left hand, and 50% are 

sophomores, we know that 5% of the class consists of left handed sophomore, Given that a 

randomly selected student is a sophomore, what is the probability that he is left handed 

 

Therefore 

𝑃 𝐴 𝐵  
𝑃 𝐴 ∩ 𝐵 

𝑃 𝐵 
 
𝑃 𝐵 

𝑃 𝐵 
   

𝑃 𝐵 𝐴  
𝑃 𝐴 ∩ 𝐵 

𝑃 𝐴 
 
𝑃 𝐵 

𝑃 𝐴 
 

So, 𝑃 𝐵  𝑃 𝐴 ●𝑃 𝐵 𝐴  
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Let           ,          ,    ∩          

Then        
   ∩  

    
 

    

    
     

 ٠ّىٓ اعزٕزبط لٛاػذ أخشٜ ِٓ الاؽزّبي اٌششطٟ وّب ٠ٍٟ

If   >    

       
   ∩  

    
    ∩                

If   >    

       
   ∩   

    
    ∩                

Independent event  ( الأحذاث اىمغتقيخ)   

Example:    In tossing coin two times, let A means get a head on the first flip, B means get a head 

on the second flip, what the probability that you get a head on the second flip given that you had a 

head on the first flip? 

 

  {           } 

  {     }        
 

 
 

 

 
 

  {     }        
 

 
 

 

 
 

   ∩    {  }       ∩    
 

 
 

       
   ∩   

    
           

 

 
 

 

 
 

 

 
 

 

 
 

So A and B are independent 

Example:    In tossing coin three times, let A get a head on first toss and  B get a head on the 

second toss, C is get head in third toss, what is the probability of getting a head of third toss 

given that the previous two flips were heads? 

 

Solution 

Solution 

 ثبىمخو
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Ω  {HHH HHT HTH THH TTT TTH THT HTT} 

  {HHH HHT HTH HTT}        
 

 
 

B  {HHH HHT THH THT}     B  
 

 
 

 ∩ B  {HHH HHT}       ∩ B  
 

 
 

  {HHH HTH THH TTH}        
 

 
 

     ∩    
   ∩ ∩  

   ∩  
 

  ⁄

  ⁄
 

 

 
 

 

 Mutually exclusive      ∩      

 Independent       ∩              

 

Example:    Give that a student studied, the probability of passing quiz is o.gg. Given the student did 

not study, the probability of passing quiz iso.05, Assume that the probability of studding is 0.7. A 

student flunks the quiz, what is the probability that he is did not study 

 

         u                    B       

             u y                B̅       

    u y             B      

       u y                 B̅  ̅  

   ̅  ̅  
   ̅ ∩  ̅ 

   ̅ 
 

   ∩ B    B      B                 

     ̅  
   ∩  ̅ 

   ̅ 
 

        ∩   

   ̅ 
      

          

   
 

Solution 

 خيُل فبمش

Solution 
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P(A)=0.708 

   ∪                 ∩                    

Then    ̅  ̅  
   ̅∩ ̅ 

   ̅ 
 

   ∪ ̅̅ ̅̅ ̅̅  

   ̅ 
 

     ∪  

   ̅ 
 

       

       
       

Example:    In a certain college 0.25 of students failed math, 0.15 of them sailed in chemistry and 

0.10 failed in both 

A) If he failed chemistry, what the probability that he failed in math? 

B) If he failed in math,  what the probability that he failed in chemistry? 

C) What is the probability that he failed in math or chemistry? 

  

                       ∩         

A)        
   ∩  

    
 

    

    
 

 

 
 

B)        
   ∩  

    
 

    

    
 

 

 
 

C)    ∪                 ∩                        

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

BAY'S THEOREM 

𝐏 𝐀 𝐁  
𝑷 𝑨 ●𝑷 𝑩 𝑨 

𝑷 𝑨 ●𝑷 𝑩 𝑨  𝑷 �̅� ●𝑷 𝑩 �̅� 
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\  BAYE'S THEOREM  

 

       
           

               ̅        
 

 

Example:    In a statistics class it was found that 60% of student attend class on Thursday, from 

past data it was found 98% of those who went to class on Thursday pass the course, while 20% of 

those who did not go to class on Thursday passed the course. 

A) What percentage of students is expected to pass the course? 

B) Given a student passes the course, what is the probability that he attend classed on 

Thursday 

  

A1: student attend class A2: student did not attend 
B1: student pass the course B2: do not pass the course 

 

A)  

                                               
          ∩         ∩     

Since             
    ∩   

     
     ∩                    

                      
    ∩   

     
     ∩                    

So                                     

                                          

 

B)            
              

                             
 

        

                
       

 

 

Solution 
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 Basic  

 Organization 
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CONCEPT OF RANDOM VARIABLES AND 

THEIR DISTRIBUTION 

Example:    In Case of tossing a coin twice, find the random variable x which denotes the number 

of heads 

`  

  {HH HT TH TT} 

  {     }  T              bu     

        ∑  

     
 

 
 

 

 
 

 

 
 

 

 
 

 

Example:    In Case of tossing a coin twice, find the distribution function (DF) of x 

`  

 

     

 

 

  ≤      ≤   

                                                       

 

DISCRETE RANDOM VARIABLE AND 

THEIR DISTRIBUTION 

Example:    A coin tossed three times, X is discrete random variable denotes the number of head, 

Find the probability distribution and mass function 

 

Solution 

Solution 

                     x <   
 

 
                     ≤ x <   

 

 
                     ≤ x <   

                       x ≥   

 ملاحظبد
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Ω  {HHH HHT HTH THH TTT TTH THT HTT} 

  {       } 

          ∑  

     
 

 
 

 

 
 

 

 
 

 

 
   

 

 

 

    

 

 

Probability mass function       داىخ اىنتيخ الاحتمبىُخ  

Let X be a discrete random variable on the probability space  Ω     , Then 

                  such that 

❶        x ≥        i.e   ≤   x ≤   

❷ ∑     

Is said to be probability mass function p.m.f 

Example:    Let x be a discrete random variable representing the sum of two numbers on throwing 

two identical balanced dice for one time, The 

a) Find the possible values of random variable X 

b) Determine the probability mass function  

c) Determine the distribution function 

 

X 2 3 4 5 6 7 8 9 10 11 12 

           

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

       

  
 

 

  
 

 

  
 

 

  
 

 

  
 

  

  
 

  

  
 

  

  
 

  

  
 

  

  
 

  

  
 

Solution 

                                         x <   

 

 
                                       ≤ x <   

 

 
 

 

 
 

 

 
                        ≤ x <   

 

 
 

 

 
 

 

 
 

 

 
                 ≤ x <   

                                            x ≥   

Solution 
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d) Determine the mean and the variance 

        ∑      (  
 

  
)  (  

 

  
)  (  

 

  
)  (  

 

  
)  (  

 

  
)  

(  
 

  
)  (  

 

  
)  (  

 

  
)  (   

 

  
)  (   

 

  
)  (   

 

  
)    

             ∑          

∑       (  
 

  
)  (  

 

  
)  (   

 

  
)  (   

 

  
)  (   

 

  
)  (   

 

  
)

 (   
 

  
)  (   

 

  
)  (    

 

  
)  (    

 

  
)  (    

 

  
) 

                             

   ∑                        

Example:    Consider rolling a balanced die twice, and let X be the maximum  of two numbers  

a) Determine the probability mass function and distribution function 

 

X 1 2 3 4 5 6  

          
 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

  

  
  

      
 

  
 

 

  
 

 

  
 

  

  
 

  

  
    

 

b) Sketch the function in part  a)  

 

 

 

 

 

 

 

 

Solution 

Solution 

Solution 

 
 



 )واتظ( د. محمد اىخطُت 0553065494ىحزض اىنىسط اىتىاصو ػيً اىشقم: 

 

79           

 

 

Example:    Consider a discrete random variable x with the following probability mass function 

X -2 -1 0 1 2 

Px=P(X=x) 0.20 0.15 0.15 0.1 0.4 

a) Determine the distribution function Fx and draw the p.m.f. and D.F. for this variable 

 

X -2 -1 0 1 2  

          0.20 0.15 0.15 0.1 0.4  

      0.20 0.35 0.5 0.6 1  

 

 

 

 

 

Example:    Consider a random variable x, assume the values x1,x2,…x6 with equal probabilities. 

Find the probability mass function and distribution function and their graphs. 

 

Probability mass function: 

X 1 2 3 4 5 6 

          
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

The distribution function              

 

 

 

 

 

Solution 

Solution 

𝟎  𝐗 <  𝟐 

𝟎 𝟐𝟎   𝟐 ≤ 𝐗 <  𝟏 

𝟎 𝟑𝟓   𝟏 ≤ 𝐗 < 𝟎 

𝟎 𝟓𝟎  𝟎 ≤ 𝐗 < 𝟏 

𝟎 𝟔  𝟏 ≤ 𝐗 < 𝟐 

𝟏  𝐗 ≥ 𝟐 

𝐅𝐱 𝐱   

 𝟏 𝟎  𝟐 𝟐 𝟏 

𝟏 

𝟎 𝟐 

𝟎 𝟔 

𝟎 𝟒 

𝟎 𝟖 

𝟑 𝟎 𝟐 𝟏 

𝟎 𝟏𝟎 

𝟎 𝟏𝟔 

𝟎 𝟏𝟑 

𝟎 𝟏𝟗 

𝟓 𝟒 𝟔 

𝟎  𝐗 < 𝟏 

𝟏

𝟔
 𝟏 ≤ 𝐗 < 𝟐 

𝟐

𝟔
 𝟐 ≤ 𝐗 < 𝟑 

𝟑

𝟔
 𝟑 ≤ 𝐗 < 𝟒 

𝟒

𝟔
 𝟒 ≤ 𝐗 < 𝟓 

𝟓

𝟔
 𝟓 ≤ 𝐗 < 𝟔 

𝟔

𝟔
 𝐗 ≥ 𝟔 

𝐅𝐱 𝐱  
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             ∑      

                  ∑          
                 
        
        

                

 

BIONNOMIAL DISTRIBUTION 

      
 
 
            

n: sample size 

p: نسبة النجاح 

q:نسبة الفشل 

K: المطلوب 

mean:                              

 Example:    if the mean and variance of binomial are 16 and 18, then 

a) Determine the mass function 

      
 
 
            

           
  

 
 

             
  

  
         

                                       
  

   
    

𝟑 𝟎 𝟒 𝟐 𝟏 

𝟓

𝟔
 

𝟏

𝟔
 

𝟑

𝟔
 

𝟐

𝟔
 

𝟒

𝟔
 

𝟔 𝟓 

𝟔

𝟔
 

 خ١ٍه فبوش

 حُج:
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b) Calculate                    (
  
 

)                         

c) Calculate    ≥       

                         ≥         <                      

   *        (
  
 

)              +       

 

POISSON DISTRIBUTION 

     
     

 !
                             … 

                                  

Continous Random variables and their distribution 

Continuous random variable: is random variable whose set of it possible values 

are uncountable set. 

Example:    Life length, temperature, blood pressure, … 

P.d.f     ≤ x ≤ b  ∫   x  x
 

 
  

D.f     x     ≤ x  ∫    x
 

  
 

   x  
   

 x
 

 D.Fٟ٘ ِشزمخ داٌخ اٌزٛص٠غ  (p.d.F)اٌخ وضبفخ الاؽزّبي دأٞ أْ   

Example:  Let x be a continuous random variable with distribution function Fx, then find the pdf of x 

a)    x  
  

  
            < x <           

 

  
   

 

  
(

  

  
)  

   

  
 

  

 
 

b)    x                 x ≥    

    
 

 x
     

 

 x
                          

Expected value E x    ∫    
 

  
 x 

Variance     E x    E x    
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Example:     

 

 

Calculate the mean and variance 

       ∫    

 

  

   ∫  (
 

   
)

 

 

 
 

   
∫

  

 

 

 

 
 

   
 
  

 
 

  

 
  

     

      
 

          

      
 

   

 
 

2)                         
   

 
   

E x   ∫ x    x
 

  

 ∫ x 
 

b   
 x

 

 

 
 

b   
∫ x  x

 

 

 

 

b   
*
x 

 
+

 

b

 
 

b   
 b      

 

b   
(
 b     b  b    

 
)  

        

 
 

v x  
b  b    

 
  

b   

 
   

The exponential distribution        

 

 

   x         

  
 

 
                       

 

  
 

Normal distribution        

   x  
 

 √  
  

 

 
 
   

 
  

                          

Standard normal distribution 

  
   

 
                               

 

 

𝟏

𝒃 𝒂
        𝐚 ≤ 𝐗 ≤ 𝒃 

𝟎      𝐨𝐭𝐡𝐞𝐫𝐰𝐚𝐬𝐞 

𝐅𝐱 𝐱  

𝝀𝒆 𝝀𝒙        𝐗 ≥ 𝟎 

𝟎        𝐱 < 𝟎 

𝒇𝒙 𝐱  
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Example:  Let  𝛀        be the probability space of rolling die one time , and x is r.v defined  

   Ω  {           } 

 

 

 

1) What type is this random variable?            discrete 

2) What the name of this random variable?    Uniform 

3) Draw the graphical representation of this random variable 

 

 

 

4) Determine the distribution function of x  

 

 

 

 

 

5) Calculate the mean of X 

Mean =        ∑        (
 

 
)   (

 

 
)   (

 

 
)    

 

DEFINITIONS AND CONCEPTS 

Estimator  )المقدر(:  

Is a statistic whose value depends on sample. 

Example:         ̅ is an estimator for population mean 

                is an estimator for population variance  

           ̂ is an estimator for population proportion 

  

(Z-value) 

                          w  w  

                       w   w  

                      w   w   

w  𝑋 𝑤  

𝟎             𝐗 <  𝟏 

𝟏

𝟑
             𝟏 ≤ 𝐗 < 𝟎 < 𝟐 

𝟐

𝟑
              𝟎 ≤ 𝐗 < 𝟏 

𝟏             𝐗 ≥ 𝟏 

𝐅𝐱 𝐱  

𝟏 𝟎  𝟏 

𝟏

𝟑
 

𝟐

𝟑
 

w  w  w  w  w  w  

 محسوبة من العٌنة وتستخدم للتنبأ بممدار المعلمة فً المجتمع إحصاءة الممدر هو

 خليك فاكر 
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Example:     if             find     <      

 ائمب َؼطٍ اىمغبحخ ىُغبس اىقُمخ د  Zلاحظ أن ورىد 

 

 

Example:     if                              

  

 

 

 رذوه ىيقُم اىمشهىدح

           
  

 
 

 

90% 1.65 

95% 1.96 

98% 2.33 

99% 2.58 

Central limit theorem )نظرية النهاية المركزية(:  

Let Ω be the sample space of a population which described by a r.v X with 
mean µ and standard deviation   and          …      is a random sample of 
Ω, then for sufficiently large sample size of x. the sampling distribution of  ̅ 

follows a normal distribution with mean   ̅   a and standard deviation   ̅  
 

√ 
 

(standard error) 

Example:    let X is r.v with normal distribution has mean µ=3 and standard deviation        

is a sample from this population, we find: 

The mean of the sample size   ̅      

The standard deviation of the sample size   ̅  
 

√ 
 

   

√   
      

The probability of the sample average exceeds 

   ̅ ≥      
 ̅    ̅

  ̅

  

   ≥
   

    
     ≥        

 

 مباشرة من الجدول

z       

α

 
       α

 
       

  α       
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Sampling distribution of the sample proportion  

P: النسبة فً العٌنة :̂  النسبة فً المجتمع 

  ̅    √
      

 
 

 ≥                                      ≥                                ≥   
 

Example:    let  ̂                                          

According to the central limit theorem, we note the sampling distribution of P approximate the 

normal distribution, so 

  ̅   ̂          and  

  ̅  √P̂   P̂ 

 
 √

          

   
         

For    <         
P   ̅

  ̅
<

         

      
  

   <                

ESTIMATION OF THE POPULATION MEAN 

Point estimate  )نقطة التقدير(:  

Is the a summarization of the sample by a single number is an estimate of 
the population parameters. 

 

 

Interval estimation  )فترة التقدير(:  

Is the interval that predicted to contain the parameter 

Confidence interval )فترة الثقة(:  

 ٟ٘ رٍه اٌفزشح اٌزٟ رؤِٓ ثأْ ِؼٍّخ اٌّغزّغ رمغ ف١ٙب

     ̅      
 ⁄

 

√ 
  

 

 

 �̂�أو النسبة فً العٌنة  �̅�نمطة التمدٌر هً إما متوسط المٌمة 

 خليك فاكر 

 �̂�أو النسبة فً العٌنة  �̅�نمطة التمدٌر هً إما متوسط المٌمة 

 خليك فاكر 

 �̂�أو النسبة فً العٌنة  �̅�نمطة التمدٌر هً إما متوسط المٌمة 

 خليك فاكر 

 خليك فاكر 

 معلوم والجدول التالً هو تلخٌص لكل الحالات هنان حالات ٌكون الانحراف المعٌاري للمجتمع غٌر
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Population Sample size Standard deviation Confidence interval 

Normal Any size Known  ̅       ⁄

 

√ 
 

Any pop  ≥    Known  ̅       ⁄

 

√ 
 

Any pop  ≥    Unknown 
 ̅       ⁄

 

√ 
 

Interval estimation  )فترة التقدير(:  

Is the maximum error      

         ⁄
 

√ 
        

Example:      the following are measurements for the drying time 

3.4 2.5 4.8 2.9 3.6 

2.8 3.3 5.6 3.7 28 

4.4 40 5.2 3.0 4.8 

Suppose that population standard deviation is known as        

A)   Find 99% confidence interval 

B)   The marrying of error 

 

A)                   
 

 
   

    

 
        

 Zٔجؾش ػٓ اٌّغبؽخ الأخ١شح رؾذ٠ذ فٟ عذٚي 

       
         

 
        

     ̅       ⁄
 

√ 
                                              

 ٠ّىٓ ؽغبة ِزٛعظ اٌؼ١ٕخ ِٓ خلاي اٌج١بٔبد اٌّؼطبح

 ̅  
∑ 

 
 

  

  
      

              
    

√  
                           

B) Merging of error          ⁄
 

√ 
           

 

 

Solution 
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Example:      a random sample of 120 students from a large university yields mean GPA 2.71, with 

sample standard deviation O.SI construct a 90% confidence interval 

 

C)                               ≥           

     ̅       ⁄
 

√ 
         

                   ⁄         

      
         

 
        

               
    

√   
                           

Example:      thirty-six cars of the same model are driven the same distance, the gas mileage for 

each is recorded, the result give  ̅     with standard deviation     , give a     

confidence interval  

 

 ̅              

                   ≥         

     ̅       ⁄
 

√ 
               

                
  

    

 

         

             

So             
 

√  
                        

% أْ ِزٛعظ اعزٙلان اٌج١بٔبد ٠مغ فٟ رٍه اٌفزشح95ٔؾٓ ٔضك ثٕغجخ   

Determine of the sample size    
      ⁄

  
    

Estimation of the population proportion:  

Confidence interval for population proportion 

     ̂       ⁄ √
 ̂    ̂ 

 
   ̂       

Where         ⁄ √
 ̂    ̂ 

 
  is merging of error  

 

Solution 

Solution 
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Example:      assume the medical researcher collected a random sample size 1000 from Saudi 

adults and found 320 of them are diabetics 

 Find point estimate 

 Find 90% confidence interval 

 Find the merging of error 

 Comment on the result 

 

 ̂  
 

 
 

   

    
         ̂       

point estimate is  ̂        

         ⁄        

     ̂       ⁄ √
 ̂    ̂ 

 
           √

         

    
  

                                      

The merging of error          ⁄ √
 ̂    ̂ 

 
      √

         

    
       

So we can believe that between 30% and 34% of Saudi adults are diabetic, we 
trust the 90% if we consider the point estimate 32% , we can sure with 90% that 
this estimate will be in error by 2.4% 

Example:      a random sample of 125 individuals working in a large city indicated that 42 

dissatisfied with their working conditions construct a 90% lower confidence interval. 

 

 ̂  
 

 
 

  

   
                     ⁄        

Lower limit of      ̂       ⁄ √
 ̂    ̂ 

 
            √

               

   
 

         

Example:      out of a random sample of 100 students, 82 stated that they were nonsmokers, 

construct 99%confidence interval 

 

         ⁄        

 ̂  
 

 
 

  

   
                 ̂        

Solution 

Solution 

Solution 
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     ̂       ⁄ √
 ̂    ̂ 

 
           √

         

   
  

                             

Example:      The New york times reported that a poll indicated that 46% of population was in favor 

of the way that president bush was handling the economy, with margin  of error of    , what 

does this mean? Haw many people were questioned? 

 

ي السؤال نستخدم درجة ثقة 
 
    إذا لم يعطى مستوى الثقة ف

        ̂       ⁄ √
 ̂    ̂ 

 
          √

         

 
   

     √
         

 
                 

     
        

About 1060 were sampled and 46 percent were favor bush 

Sample size determining when estimating P 

 ≥  
     ⁄

  
   ̂    ̂   

When the value of  ̂    ̂ is mot known it is equal 0.25 and hence  

 ≥      
     ⁄

  
    

Example:      Haw large a sample is needed to ensure that the maximum error of the 95% 

confidence interval estimate of    less than 0.01? 

 

  ̂    ̂ لاحظ أنه لم يعطىي قيمة 

             ولذلك يتم التفويض عنها بـ 

 ≥      
     ⁄

  
        

    

    
         

مستوى ثقة على الأكثر لن  %49شخص لتأكيد أن  4069ولذلك لابد من اختيار عينة على الأقل من 
 وكلما زاد حجم العينة يقل حجم الخطأ.  6060يزيد عن 

 

 

 

Solution 

Solution 
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INTRODUCTION TO HYPOTHESES TESTING 

Statistical Hypothesis )الغرض الإحصائي(:  

 هو فرض محدد لحالة معينة قد يكون صحيح وقد يكون خاط  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ي المنتصف نقبل الفرض العدم  T.S وقعت قيمة الـإذا  
 
ي الأطراف نرفض فرض  H0ف

 
وإذا وقعت ف

 العدم. 

<  إذا كان الفرض البديل       .  طراف واحد يمي  

>  إذا كان الفرض البديل    طراف واحد يسار.    

  

 

 

 

 

 أوىاع اىفشوض
 اٌجذ٠ًفشع  فشع اٌؼذَ

Null Hypothesis H0 Alternative Hypothesis H1 

Type of error 

Ty   I        

Reject Ho/While H0 is true 

Ty   II        

accept Ho/While H0 is 

𝜇 إرا اٌفشع اٌجذ٠ً  ≠ 𝜇    ٓ٠ىْٛ الاخز١بس ِٓ طشف١Two-tailed خليك فاكر 

 𝐙𝟏 𝛂 𝟐⁄  𝐙𝟏 𝛂 𝟐⁄  

𝐑 𝐑 

𝛂 𝟐⁄  𝛂 𝟐⁄  

𝐑 𝐑 
𝐀 𝐑 

𝟏 𝛂 

H  μ > 𝜇   

One-side(Right) 

H  μ < 𝜇   

One-side(left) 

 𝐙𝟏 𝛂 𝟐⁄  

𝐑 𝐑 

𝛂 𝟐⁄  

𝐀 𝐑 

𝟏  𝛂 

𝐙𝟏 𝛂 𝟐⁄  

𝛂 𝟐⁄  

𝐑 𝐑 
𝐀 𝐑 

𝟏 𝛂 

Test statistic 

  
 ̅  μ

σ √ ⁄
 

σ k  w          

 ≥             
 ̅  μ

σ √ ⁄
 

σ k  w    y      

 ≥             
 ̅  μ

 √ ⁄
 

σ u k  w    y      
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Hypothese testing for the population mean 

 تحديد الفروض خطوات

 تحديد الفروض فرض العدم وفرض البديل

       Hفرض العدم دائما يساوي متوسط القيمة المعطاة 

 الفرض البديل يكون احتمال من ثلاث حسب معطيات السؤال

 

 

 

 

 

 حسب معطيات كل سؤال  test statisticتحديد قيمة 

 

 

 

:  critical region المنطقة الحرجةتحديد   وهي منطقة الرفض كالتالي

ي منطقة الرفض نرفض  T.Sإذا وقعت قيمة  
 
   H1ونقبل  H0ف

ي منطقة القبول نقبل  T.Sإذا وقعت قيمة  
 
   H1ونرفض  H0ف

P-value  

 :ا يلىي مالمحسوبة ك Z من قيمة P-valeيمة قيمكن حساب 

 

 

 

  إذا كانت قيمة  v  u  ≤   Hنرفض   
  إذا كانت قيمة  v  u  ≥ ورة قبول   Hلا نرفض    ي بالض 

  Hوهذا لا يعن 

Example:      Suppose an editor claims that mean time to write a textbook is at most is month , a 

sample of 16 text book selected and it is found the mean time was 12.5 , let the standard deviation 

is known to be 3.6 , use 0.025 significance level. 

Would you conclude the editor's claim is true? 

μ ≠ 𝜇   

 𝐙𝟏 𝛂 𝟐⁄

𝛂 𝟐⁄  

𝟏 𝛂 

𝐙𝟏 𝛂 𝟐⁄  

𝛂 𝟐⁄  

Two-side 
 𝐙𝟏 𝛂 𝟐⁄

𝛂 𝟏 𝛂 

One-side Left 

𝟏 𝛂 

𝐙𝟏 𝛂 

𝛂 

one-side Right 

μ < 𝜇   μ > 𝜇   

�̅� 𝝁𝟎

𝝈 √𝒏⁄
 

�̅� 𝝁𝟎

𝑺 √𝒏⁄
 

𝛔 𝒌𝒏𝒐𝒘𝒏 

𝛔 𝒖𝒏𝒌𝒏𝒐𝒘𝒏 

𝐙𝟎   

   >  𝑍    

H  μ ≠ μ   

   >   𝑍    

H  μ < μ   

   > 𝑍   

H  μ > μ   
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       ̅            
Hypothesis    H                        H    <    

T.S      
 ̅  

  √ 
 

       

    √  
       

Critical region  

 

 رض البديلفالاختبار طرف واحد يسار تبعا ل

Decision 

ي منطقة  T.Sقيمة 
 
ي أنه لا توجد معلومات كافية تقود إل رفض H0نرفض لا لك ذول A.Kتقع ف

 وهذا يعن 
H0 ي لقبول فرض العدم

 
 وبالتالي يعتثر هذا دليل كاف

P-value     <           <             >   

So, we accept H0 

Example:      Suppose we would like to determine if the typical amount spent per customer for 

dinner at new restaurant is more than 200$. A sample of 49 customers was rwndomly selected 

and the average was 22.6 , assume that the standard deviation to be 2.5 , using 0.02 level of 

significance , would we conclude the typical amount spent more than 20$? 

 

       ̅            
Hypothesis    H                        H    >    

T.S      
 ̅  

  √ 
 

       

    √  
      

Critical region  

 

 

<   H رض البديللفاختبار طرف واحد يسار تبعا ل    

Decision 

ي منطقة T.Sقيمة حيث أن 
 
 H1قبول و  H0 رفض الرفض فإن القرار هو  تقع ف

P-value     >        >        <        

 $20 الذي ينفقه العميل أكثر منوبمكن استنتاج أن المبلغ  H0لرفض  وبالتالي يوجد دليل كاف

Solution 

 𝐙𝟎 𝟗𝟕𝟒   𝟏 𝟗𝟔 

𝐑 𝐑 𝐀 𝐑 

Solution 

𝐙𝟎 𝟗𝟖  𝟐 𝟎𝟓 

𝐑 𝐑  

𝟎 𝟎𝟐 𝐀 𝐑 

 𝟎 𝟗𝟖 
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Example:      Test the claim that on average are three T.V sets on each U.S.home , assume     

a sample of 100 households are taken and found the average to be 3.2 can you conclude that this 

claim is false at       ? 

 

     ̅            
Hypothesis    H                       H    ≠   

T.S      
 ̅  

  √ 
 

     

  √   
   

Critical region  

 

 

≠      رض البديلي   تبعا لفطرفمن ختبار ا    

Decision 

ي  Zيمة حيث أن ق
 
  H0رفض الحرجة فإنه يتم  منطقةالتقع ف

P-value      >            >          <        

So, we accept H0 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 𝐙𝟏 𝜶 𝟐⁄   𝟏 𝟗𝟔 

𝟎 𝟎𝟐𝟓 

𝟏 𝜶 𝟐⁄  

0.95 

𝐙𝟏 𝜶 𝟐⁄  𝟏 𝟗𝟔 
𝟎 𝟎𝟐𝟔 
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Hypothese testing for the population propotion 

:  ىالاختبار السابقة ما عد خطواتنفس   حساب قيمة ~ المحسوبة وتكون كما يلىي

           
 ̂    

√        
 

 

Example:      A computer manufacture claims that at most 2 percent are defective , a sample of 

400 of these chips taken if there are 13 defective , does this disprove at 5% level of significance 

the manufacturer's claim? 

 

        
 ̂  

  

   
        

               ⁄        

Hypothesis    H                          H    >      

T.S      
 ̂   

√
        

 

 
           

√
         

   

      

Critical region  

Decision 

Since test statistic falls in critical region, so, we reject H0 

P-value     >                   

Then, we reject H0 

Example:      Historical data indicate that 4 percen of components are defective if a random 

sample of 500 items indicated 16 defective (3.2 percent) is this evidence at 5% to conclude that a 

change has occured 

 

               ̂  
  

   
              

     ⁄              

Hypothesis    H                          H    ≠      

T.S      
 ̂   

√
        

 

 
          

√
         

   

        

Critical region  

Decision 

Test statistic does not fall in critical region , so we cannot reject H0 

Solution 

0.95 

𝐙𝟏 𝜶  𝒁𝟎 𝟗𝟓  𝟏 𝟔𝟒𝟓 

𝟎 𝟎𝟓 

Solution 

𝒁𝟎 𝟗𝟕𝟓  𝟏 𝟗𝟔  𝒁𝟎 𝟗𝟕𝟓   𝟏 𝟗𝟔 
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