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Chapter 4: Probability and Counting Rules: 

الادزّبلاد ٚلٛا١ٔٓ اٌؼذ :اٌفظً اٌشاثغ 

5-1  Introduction   يمذيخ  

5-2  Sample Spaces and Probability فشاؽ انؼُٛخ 

5-3  The Addition Rules for Probability لٕاٍَٛ انجًغ  

5-4  The Multiplication Rules and Conditional Probability 

. لٕاٍَٛ انعشة ٔالاحزًبل انششؼٙ
 

Sample Spaces and Probability:فشاؽ اٌؼ١ٕخ ٚالادزّبي   

A probability experiment is a process that leads to well-defined results 

called outcomes. 

. اٌزجشثخ الادزّب١ٌخ ٟ٘ اٌؼ١ٍّخ اٌزٟ رؤدٞ إٌٝ ٔزبئج ِؼشفخ رؼش٠فب ج١ذا ٚرغّٝ ٘زٖ إٌزبئج ثبٌٕٛارج

 

An outcome is the result of a single trial of a probability experiment.  

. ْٕ َبرج رجشثخ ٔاحذح يصبحت نهزجشثخ الاحزًبنٛخ: انُبرج

 

Sample Space is the set of all possible outcomes of the probability 

experiment. 

. فشاؽ انؼُٛخ ْٕ يجًٕػخ كم انُٕارج انًًكُخ نهزجشثخ الاحزًبنٛخ

 

Experiment اٌزجشثخ  Sample Space  فشاؽ اٌؼ١ٕخ  

Toss one coin H, T 

Roll a single die 1, 2, 3, 4, 5, 6 

Answer a true – false question TRUE, FALSE 

Toss two coins HH, HT, TH, TT 

 

لبعُ ِضٛٞ  / أعزبر

 0502180703جٛاي 
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Types of probability: أٔٛاع الادزّبلاد   

: رزمغُ الادزّبلاد ٌثلاثخ ألغبَ ٟٚ٘ وّب ٠ٍٟ

1)Classical Probability : ٟالادزّبي اٌىلاع١ى  

Classical probability assumes that all outcomes in the sample space are 

equally likely to occur. That is, equally likely events are events that have 

the same probability of occurring. 

. فٙ الاحزًبلاد انكلاسٛكٛخ كم انُٕارج فٙ فشاؽ انؼُٛخ نٓب َفس انفشصخ فٙ انظٕٓس:  رؼشٚف

The probability of any event E is: 

 

 

This probability is called Classical Probability and it uses the sample 

space S. 

. الاحزًبل انكلاسٛكٙ ٚزى اسزخذاو فشاؽ انؼُٛخ

 

EXAMPLE: When a single die is rolled, find the probability of getting : 

a (1, 2, 3, 4, 5, and 6). 

. 6 5ٔ، 4، 3، 2، 1ػُذ سيٙ صْشح َشد يشح ٔاحذح ، أٔجذ احزًبل انحصٕل ػهٗ 

Solution: Since the sample space is S=(1, 2, 3, 4, 5, and 6) 

P(1) = 1/6, P(2)= 1/6, P(3)= 1/6, P(4)= 1/6, P(5)= 1/6, P(6) =1/6 

 (عذط) 1/6ادزّبي وً ٚادذ ِٓ الأػذاد اٌغزخ ٠غبٚٞ 

NOTE: The sum of the probabilities of all outcomes in a sample space is one. 

. ِجّٛع وً الادزّبلاد ٌىً إٌٛارج فٟ فشاؽ اٌؼ١ٕخ ٠غبٚٞ ٚادذ: ٍِذٛظخ

Probability Rules:ِغٍّبد ٔظش٠خ الادزّبلاد      

1. 0< P(E) <1     أ٘ احزًبل ٚكٌٕ يحصٕس ثٍٛ انصفش ٔانٕاحذ  

2. P(E) = 0 , impossible event. احزًبنّ ٚسبٔ٘ صفش-  انحذس انًسزحٛم   

3. P (E) = 1, certain event.   الاحزًبل ٚسبٔ٘ ٔاحذ– انحذس انًؤكذ 

4.      P(E) = 1 (sum of prob. = 1) 1يجًٕع الاحزًبلاد ٚسبٔ٘   
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2) Empirical Probability:  ٟالادزّبي اٌزجش٠ج 

The difference between classical and empirical probability is that 

classical probability assumes that certain outcomes are equally likely 

while empirical probability relies on actual experience to determine the 

probability of an outcome. 

  frequency distributionsفٙ الاحزًبل انزجشٚجٙ َسزخذو انزٕصٚؼبد انزكشاسٚخ 

 

Formula for Empirical Probability: given the frequency distribution, 

the probability of an event being in a given class is: 

انًجًٕع / انزكشاس  = Eاحزًبل انحذس 

 

 

this probability called the empirical probability and based on observation. 

 

EXAMPLE (4-13): 

In a sample of 50 people, 21 had type O blood, 22 had type A blood, 5 

had type B blood, and 2 had AB blood.  Set up a frequency distribution. 

Type Frequency 

A 22 

B 5 

AB 2 

O 21 

Find the following probabilities for the previous example. 

: أٔجذ الاحزًبل انزبنٛخ

A person has type O blood. ّأٔجذ احزًبل شخص فصٛهز O 

Solution: P(O) = f /n = 21/50. 

A person has type A or type B blood. ّأجذ احزًبل شخص فصٛهز A ٔأ B 

Solution: P(A or B) = 22/50+ 5/50 = 27/50. 

.  
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3) Subjective Probability: ٟالادزّبي اٌزٛلؼ 

Uses a probability value based on an educated guess or estimate. 

 ، فٙ ْزا انُٕع يٍ الاحزًبلاد estimate أٔ انزمذٚش guessفٙ ْزا انُٕع َؼزًذ ػهٗ انزخًٍٛ 

. فٙ رٕلؼبرّ نلأيؽبس فٙ انسُخ انمبديخ يثلًا (يثم الاسصبد٘)ٚزى الاػزًبد ػهٗ خجشح شخص يب 

Example: Seismologist might say there is an 80% probability that an 

earthquake will occur in a certain area. 

. ٘زا ِثبي لادزّبي رٛلؼٟ. ٌظٙٛس ٘ضح أسض١خ فٟ ِٕطمخ ِؼ١ٕخ% 80الاسطبدٞ ٠زٛلغ أْ ٕ٘بن ادزّبي 

Complement Events:الأدذاس اٌّىٍّخ   

The complement of an event E is the set of outcomes in the sample space that are not 

included in the outcomes of event E. The complement of E is denoted by E (E bar). 

 E ْٙ كم انُٕارج فٙ فشاؽ انؼُٛخ انزٙ نٛسذ يعًُخ فٙ انحذس Eانحذس انًكًم نهحذس 

 (َص سٚبل)انصٕسح ٔانكزبثخ يكًهزبٌ نجؼط ػُذ سيٙ لؽؼخ َمٕد يؼذَٛخ : يثبل

Example: 

Find the complement of each event: أجذ انًكًم نكم حذس 

- Rolling a die and getting a 4.     4 ػُذ سيٙ صْشح َشد أٔجذ يكًم انؼذد  

Getting a 1, 2, 3, 5, or 6       4 ثبلٙ الأػذاد فٙ صْشح انُشد ٚؼزجش يكًلا نهؼذد  

Example:  Selecting a one-child family and getting a boy. 

 .Getting a girl(انًكًم ْٕ انحصٕل ػهٗ ثُذ)اخزٛبس ؼفم يٍ أسشح ٔانحصٕل ػهٗ ٔنذ 

: ِثبي ُِٙ جذا

The complement of guessing 2 correct answers on a 2-question true/false exam is:  

S= (TT, TF, FT, FF) 

: F ٚخطأ Tأٚجذ ِىًّ إجبثزبْ طذ١ذزبْ ٌغؤا١ٌٓ إجبثزّٙب طخ :رشجّخ اٌغؤاي اٌغبثك 

 (ص ص ، ص ر ، ر ص ، ر ر)فشاؽ اٌؼ١ٕخ ٘ٛ 

 (الإجبثزبْ طذ١ذزبْ ، الأٌٚٝ طذ١ذخ ٚاٌثبٟٔ خطأ ، الأٌٚٝ خطأ ٚاٌثب١ٔخ طذ١ذخ ، الإجبثزبْ خطأ)

guessing at least 1 incorrect answer 

. أٞ ثؼجبسح أخشٜ ٚادذ ػٍٝ الألً خطأ (ص ر ، ر ص ، ر ر )اٌّىًّ لإجبثزبْ طذ١ذبْ ٟ٘ 

. ٚادذ ػٍٝ الألً طذ١خ (ص ر ، ر ص ، ص ص)ٌٚٛ عإٌٟٔ ِٓ ِىًّ إجبثزبْ خطأ رىْٛ الإجبثخ 

 100 ِثلًا ٚػذد الأعئٍخ وزٌه 100 إٌٝ أٞ ػذد 2ٚرىْٛ الإجبثخ ٟ٘ ٔفغٙب ٌٛ غ١ش ػذد الأعئٍخ ِٓ 

. عؤاي ِثلًا فزىْٛ الإجبثخ ٟ٘ ٔفغٙب ٚادذ ػٍٝ الألً طذ١خ أٚ ٚادذ ػٍٝ الألً خطأ

: لبػذح ِّٙخ جذا 

 (دائًب ٔأثذا) 1يجًٕع احزًبل أ٘ حذس ٔاحزًبل انحذس انًكًم نّ ٚسبٔ٘ 

P(E) + P(E) = 1           or     P(E) = 1 – P(E)   or      P(E) = 1 – P(E) 
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 The Addition Rules for Probability:   لٛا١ٔٓ اٌجّغ   

Two events are mutually exclusive if they cannot occur at the same time (i.e. they 

have no outcomes in common). 

ِثً اٌظٛسح ٚاٌىزبثخ ػٕذ سِٟ لطؼخ إٌمٛد )٠مبي ٌذذثبْ أّٔٙب ِبٔؼبْ إرا وبْ ٘زاْ اٌذذثبْ لا ٠مؼب ِؼب 

 .فظٙٛس اٌظٛسح ٠ّٕغ ظٙٛس اٌىزبثخ ٚاٌؼىظ طذ١خ ( ٔض اٌش٠بي–اٌّؼذ١ٔخ 

 

 

 

 

 

 

Addition Rule:  لبْٔٛ اٌجّغ   

# When two events A and B are mutually exclusive, the probability that A or B 

will occur is : 

: َسزخذو ْزِ انمبػذح (لا رٕجذ ػُبصش يشزشكخ ثًُٛٓب) يبَؼبٌ Aٔ Bإرا كبٌ انحذثبٌ 

( B)احزًبل  + (A)احزًبل  = (B أٔ A)ظٕٓس 

P(A or B) = P(A) + P(B) 

# When two events A and Bare not mutually exclusive, the probability that A or 

B will occur is: 

: فئٌ (رٕجذ ػُبصش يشزشكخ ثًُٛٓب) إرا كبٌ انحذثبٌ غٛش يبَؼبٌ 

( B رمبؼغ A) احزًبل –( B)احزًبل  + (A)احزًبل  = (B أٔ A)احزًبل ظٕٓس 

P(A or B ) = P(A) + P(B) – P(A ^ B) 

 

 

 

 

 

 

 

A B 

A and B are mutually exclusive 

A B 

A and B are NOT mutually exclusive 
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EXAMPLE: (4-14) 

In a hospital unit there are eight nurses and five physicians.  Seven nurses 

and three physicians are females.   

:  يًشظٍٛ ركٕس ٔثلاثخ أخصبئٍٛٛ إَبس يٕظح كًب ٚه7ٙ.  أخصبئ5ٍٛٛ يًشظٍٛ 8ٔإرا نذُٚب 

STAFF FEMALES ٗأَث MALES ركش TOTAL 

NURSES 8 1 7 يًشض 

PHYSICANS ٙ5 2 3  أخصبئ 

TOTAL 10 3 13 

If a staff person is selected, find the probability that the subject is: 

: إرا رى اخزٛبس شخص ثؽشٚمخ ػشٕائٛخ أٔجذ يب ٚهٙ

1- a nurse or a male.  أٔجذ احزًبل أٌ ٚكٌٕ انشخص يًشض أٔ ركش  

P (N OR M) =     8  +    3    -    1 =   10 (Not Mutually Exclusive Event) 

                           13      13       13     13 

 

2- a nurse or female: ٗأٔجذ احزًبل أٌ ٚكٌٕ انشخص يًشض أٔ أَث   

P (N OR F) =      8  +    10    -   7 =   11 (Not Mutually Exclusive Event) 

                           13      13       13      13 

 

3- a nurse or physicians:   ٙ(حذثبٌ يبَؼبٌ)أٔجذ احزًبل أٌ ٚكٌٕ انشخص يًشض أٔ أخصبئ  

P (N OR P) =      8  +     5    -   0   =   13  = 1   (Mutually Exclusive Event) 

                           13      13                  13 

Note: P(N ^ P) = 0 ٗلا ٕٚجذ رمبؼغ     : رٕج١  

 

4- male or female:  ٗ(يبَؼبٌ) أٔجذ احزًبل أٌ ٚكٌٕ انشخص ركش أٔ أَث  

P (M OR F) =    10  +     13    -   0   =   13  = 1   (Mutually Exclusive Event) 

                          13         13                  13 
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The Multiplication Rules and Conditional Probability: 

: لٛا١ٔٓ اٌضشة ٚالادزّبي اٌششطٟ

Multiplication Rule 1: (1) لبْٔٛ اٌضشة سلُ   

Two events A and B are independent if the fact that A occurs does not 

affect the probability of B occurring. 

 B فٙ ظٕٓس لا ٚؤثش A حذثبٌ يسزملاٌ فٓزا ٚؼُٙ أٌ ظٕٓس A ٔ Bإرا كبٌ 

EXAMPLE:  Rolling a die and getting a 6, and then rolling another die 

and getting a 3 are independent events. 

 3، ثى سيٙ صْشح أخشٖ ٔانحصٕل ػهٗ انؼذد (A )6سيٙ صْشح َشد ٔانحصٕل ػهٗ انؼذد 

(B)(  ٚؼزجشاٌ حذثبٌ يسزملا3ٌ ٔانؼذد 6ظٕٓس انؼذد )  فٙ انضْشح الأٔنٗ لا 6لأٌ ظٕٓس انؼذد 

.  فٙ انضْشح الأخش3ٖٚؤثش ػهٗ ظٕٓس انؼذد 

B( = 1/6(*)1-6( = )1/36 )احزًبل  * Aاحزًبل  = A ٚ Bاحزًبل ظٕٓس 

When two event A and B are independent, the probability of both occurring is: 

P(A and B)  = P(A) . P(B) 

The Conditional probability:   ٟالادزّبي اٌششط   

The conditional probability of an event B in relationship to an event A is the 

probability that an event B occurs after event A has already occurred. 

The notation for the conditional probability of B given A is P(B|A). 

NOTE: This does not mean B ÷A. 

 Bظٕٓس  (given) ثششغ Aاحزًبل ظٕٓس : الاحزًبل انششؼٙ 

 

 

: أٔجذ احزًبل ظٕٓس ركش ثششغ أَّ ٚكٌٕ أخصبئٙ (14-4)يٍ انًثبل سلى 

P(B/A) = (2/13) / (5/13) 

If a staff person is selected, find the probability that the subject is a nurse 

given a male: أٔجذ احزًبل يًشض ثششغ أٌ ٚكٌٕ ركش 
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Multiplication Rule 2: (  2)لبْٔٛ اٌضشة سلُ   

When two events A and B are dependent, the probability of both occurring is: 

:  يؼب ٚسبAٔ B٘ٔ حذثبٌ غٛش يسزملاٌ ، إرٌ ظٕٓس Aٔ Bإرا كبٌ 

P (A and B) = P(A) .  P(B/A) 

Note:  رٕج١ٗ ُِٙ جذا 

:  دّشاء ٌذ٠ٕب دبٌزب5ْ وٛس طفشاء 10ِٚٓ طٕذٚق ثٗ وٛس (وشربْ ِثلا)فٟ دبي عذت أوثش ِٓ وشح 

فٕٙب  (عذت اٌىشح الأٌٚٝ ِٓ اٌظٕذٚق ثُ إسجبػٙب ٚعذت اٌىشح اٌثب١ٔخ)اٌغذت ِغ الاسجبع  -1

ٕ٘ب ٔغزخذَ . عذت اٌىشح الأٌٚٝ لا ٠ؤثش فٟ عذت اٌىشح اٌثب١ٔخ ِّب ٠ؼٕٟ أْ اٌذذثبْ ِغزملاْ

؟ (1)اٌمبْٔٛ سلُ 

### With replacement  means independent events. 

 (عذت اٌىشح الأٌٚٝ ِٓ اٌظٕذٚق ٚػذ إسجبػٙب ٚعذت اٌىشح اٌثب١ٔخ)اٌغذت ثذْٚ اسجبع  -2

ٕ٘ب . فٕٙب عذت اٌىشح الأٌٚٝ ٠ؤثش فٟ عذت اٌىشح اٌثب١ٔخ ِّب ٠ؼٕٟ أْ اٌذذثبْ غ١ش ِغزملاْ

(. 2)ٔغزخذَ اٌمبْٔٛ سلُ 

### Without replacement means dependent events. 

EXMPLE: 

In a shipment of 25 microwave ovens, two are defective.  If two ovens are 

randomly selected and tested, find the probability that both are defective 

if the first one is not replaced after it has been tested. 

 فشٌ ثذٌٔ إسجبع ، 2 يُٓب سدٚئخ ، سحجُب يٍ انشحُخ 2 فشٌ كٓشثبئٙ ، 25شحُخ يكَٕخ يٍ 

. أٔجذ احزًبل أٌ انفشَبٌ انًسحٕثبٌ سدٚئبٌ

. B ٔانًسحٕة فٙ انسحجخ انثبَٛخ Aَشيض نهفشٌ انًسحٕة فٙ انسحجخ الأٔنٗ 

ػهٗ انزٕانٙ رؼُٙ أَُب سحجُب انفشٌ الأٔل ٔنى َشجؼّ ثى سحجُب انفشٌ انثبَٙ يًب ٚؼُٙ أٌ انحذثبٌ 

Aٔ B ٌ(. 2)َسزخذو انمبٌَٕ سلى  (سحجخ الأٔل سٕف رؤثش فٙ سحجخ انثبَٙ) غٛش يسزملا

Solution: let A the first oven, B the second oven. 

The first not replaced means A and B are dependent events. 

Then we use the rule 2: 
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If the first one is replaced after it has been tested, then A and B are Independent 

events and use rule 1: ( 1)ٚٔغزخذَ اٌمبْٔٛ  (اٌذذثبْ ِغزملاْ) إرا وبْ اٌغذت ِغ الإسجبع   

 

 

EXMPLE: 

A box contains 10 red balls and 6 blue ball. If we select 2 balls. 

 (ثذٌٔ إسجبع) صسلبء رى سحت كشربٌ ػهٗ انزٕانٙ 6 كٕس حًشاء 10ٔصُذٔق ٚحزٕ٘ ػهٗ 

: أٔجذ احزًبل أٌ ركٌٕ انكشربٌ انًسحٕثزبٌ

Find the probability that both balls are red. انكشربٌ حًشاء  

Find the probability that both balls are blue. انكشربٌ صسلبء 

Find the probability that one is red and other is blue. ٔاحذح حًشاء ٔالأخشٖ صسلبء 

Solution: 

R = red , B = blue 

- P(RR) = (10/16)*(9/15) =  

. 15 ٔ 9َلاحظ فٙ انسحجخ انثبَٛخ رأثش كم يٍ انجسػ ٔانًمبو ثسحت انكشح الأٔنٗ 

- P(BB) = (6/16)*(5/15) = 

- P(RB) or P(BR) = (10/16)*(6/15) + (6/16)*(10/15) 

: فٙ انخؽٕح الأخٛشح احزًبل كشح حًشاء ٔالأخشٖ صسلبء نذٚٓب َبرجبٌ

 (الأٔنٗ صسلبء ٔانثبَٛخ حًشاء)أٔ  (الأٔنٗ حًشاء ٔانثبَٛخ صسلبء)

: أٔجذ احزًبل انكشح الأٔنٗ حًشاء ٔانثبَٛخ ثٛعبء فٕٓ كًب ٚهٙ: إيب إرا كبٌ انسؤال

P(RW) = (10/16)*(6/15) =  
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Permutation:ًاٌزجبد٠   

Is the arrangement of n objects in a specific order using r at a time. 

 

. فٙ كم يشح (س)يٍ الأشٛبء يأخٕرح  (ٌ)رشرٛت  ْٙ ػًهٛخ :رؼش٠ف اٌزجبد٠ً

. فٙ انزجبدٚم انزشرٛت يٓى جذا ، ثًُٛب فٙ انزٕافٛك انزشرٛت غٛش يٓى

:  ِثــــــــــــــــــــبي
.  وزت ِخزٍفخ7 وزت ِأخٛرح ِٓ ث١ٓ 3ثىُ طش٠مخ ٠ّىٓ رشر١ت 

7×6×5 = 210 

 

Combination:اٌزٛاف١ك    

A selection of distinct objects without regard to order is called a 

combination. 

 

 

.  اخزٛبس ػذد يٍ انؼُبصش دٌٔ أخز انزشرٛت فٙ الاػزجبس:رؼش٠ف اٌزٛاف١ك

EXAMPLE (4-47):  

How many combinations of 4 objects, taken 2 at a time? 

. ثكى ؼشٚمخ ًٚكٍ اخزٛبس ػُصشٍٚ يٍ أسثؼخ ػُبصش

 

 

EXAMPLE (4-49): 

In a club there are 7 women and 5 men. A committee of 3 women and 2 

men is to be chosen. How many different possibilities are there? 

.  َسبء ٔسجهٍٛ 3 سجبل ، ثكى ؼشٚمخ ًٚكٍ ركٍٕٚ نجُخ يٍ 5 َسبء 7َٔبد٘ ثّ 
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ِغبئً ِّٙخ ػٓ اٌفظً اٌشاثغ 

ِغبئً رغًٙ وث١شاً دً ِغبئً اٌزجبد٠ً ٚاٌزٛاف١ك 
 

.  ثىُ طش٠مخ ٠ّىٓ رشر١جٙب ػٍٝ سفa, b, c, dإرا وبْ ٌذ٠ٕب أسثؼخ وزت : (1)ِثبي 

اٌخبٔخ الأٌٚٝ  اٌخبٔخ اٌثب١ٔخ اٌخبٔخ اٌثبٌثخ اٌخبٔخ اٌشاثؼخ

1 2 3 4 

 خ١بساد ٟٚ٘ ٚضغ أٞ ِٓ اٌىزت الأسثؼخ ف١ٙب ، فٟ اٌخبٔخ اٌثب١ٔخ ٌذ٠ٕب ثلاثخ 4فٟ اٌخبٔخ الأٌٚٝ ٌذ٠ٕب 

خ١بساد لإٔٔب ٚضؼٕب وزبة فٟ اٌخبٔخ الأٌٚٝ ، فٟ اٌخبٔخ اٌثبٌثخ ٌذ٠ٕب خ١بساْ ٚفٟ اٌخبٔخ اٌشاثؼخ 

. ٚالأخ١شح ٌذ٠ٕب خ١بس ٚادذ ٠ٚىْٛ ػذد اٌطشق ٟ٘ دبطً ضشة رٍه اٌخ١بساد

  طش٠مخ24 = 1×2×3×4=  ػذد اٌطشق 
 

 3 ,4 ,5ثىُ طش٠مخ ٠ّىٓ رى٠ٛٓ ػذد ِىْٛ ِٓ سل١ّٓ ِٓ ث١ٓ الأسلبَ : (2)ِثبي 
لا ٠غّخ ثزىشاس اٌشلُ  (٠2غّخ ثزىشاس اٌشلُ    (1:         إرا وبْ

:  فٟ دبٌخ اٌغّبح ثبٌزىشاس 

 3ػذد طشق اخز١بس إٌّضٌخ الأٌٚٝ 

 3= ػذد طشق اخز١بس إٌّضٌخ اٌثب١ٔخ 

:  ٚالأسلبَ اٌزٟ ٠ّىٓ رى٠ٕٛٙب 9ٟ٘ = 3× 3= إرْ ػذد اٌطشق ِؼبً 

33, 34, 35, 44, 43, 45, 55, 53, 54 

: لا ٠غّخ ثزىشاس اٌشلُ (2

 3= ػذد طشق اخز١بس إٌّضٌخ الأٌٚٝ 

:  ، ٚالأسلبَ اٌزٟ ٠ّىٓ رى٠ٕٛٙب 2ٟ٘= ػذد طشق اخز١بس إٌّضٌخ اٌثب١ٔخ 

34, 35, 43, 45, 53, 54 

: أِثٍخ ِخزٍفخ ػٍٝ ِغبئً لٛا١ٔٓ اٌؼذ ٚاٌزجبد٠ً

 
How many different ways can four people, Andy, Betty , Cindy, and Doug, sit in 

a row at the cinema if Andy and Betty must sit together. 

2 (Andy, Betty)* 3 * 2 = 12 ways 

*** 

If the letters A, B, C, D, E, and F are to be used in a five-letter  code, how many 

different codes are possible if repetitions are not permitted? 

  repetitions is not allowed إرا ٌُ ٠غّخ ثبٌزىشاس

6*5*4*3*2 = 720 

: إرا عّخ ثبٌزىشاس
IF REPITION IS PERMITTED or allowed = 6^5 = 7776 

*** 

In how many ways can a student select five questions from an exam containing 

12 questions if he must select the last question? 

 

1*11*10*9*8 = 7920 

*** 

Determine the numbers of all possible outcomes of guessing the last two digits in 

a telephone number if repetition of digits is allowed. 

Solution: 

0123456789 
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Then the no. of possible outcomes = 10*10 = 100 

*** 

An ID card consists of 5 letters followed by 2 digit. How many different ID card 

can be made if repetition are allowed. 

. وشد ِىْٛ ِٓ ثلاس خبٔبد ٌٍذشٚف ٚخبٔز١ٓ ٌلأسلبَ ، وُ وشد ٠ّىٓ رى٠ٕٛٗ ثبعزخذاَ اٌخبٔبد اٌغبثمخ

: إرا وبْ اٌزىشاس ِغّٛح
 

Digit َخبٔخ الأسلب Letters خبٔخ اٌذشٚف  

10 10 * 26 26 26 

 

   طش٠مخ   1757600 = 10*10 * 26*26*26
 

 

 letters دشف ثبٌٍغخ الإٔج١ٍض٠خ 26ٌذ٠ٕب طجؼب 

 

( 9 إٌٝ 0أٞ سلُ ٠زىْٛ ِٓ ث١ٓ الأػذاد ) أسلبَ 10 رؼزجش 9 إٌٝ digit  ِٓ 0ٌٚذ٠ٕب الأسلبَ 
 

 : repetition not allowedفٟ دبٌخ اٌزىشاس غ١ش ِغّٛح   
 

Digit َخبٔخ الأسلب Letters خبٔخ اٌذشٚف  

9 10 * 24 25 26 

 

 طش٠مخ 1404000 = 9*10 * 24*25*26
 

: أِثٍخ ِّٙخ ػٍٝ الادزّبلاد
 

A committee of 4 people is to be formed from 6 doctors and 8 engineers. Find the 

probability that the committee will consist of at least two doctors. 

 ِٕٙذع١ٓ ، أٚجذ ادزّبي أْ اٌٍجٕخ 8 دوبرشح 6ٚ أشخبص ِٓ ث١ٓ 4ٔش٠ذ رى٠ٛٓ ٌجٕخ ِٓ 

.  دوزٛس ػٍٝ الأل2ًرزىْٛ ِٓ 

*** 

EXAMPLE:  A student and a professor each choose a number between 1 and 5 

(1 and 5 both are possible choices). What is the probability that the two choose 

the same odd number. 

، ِب ٘ٛ ادزّبي أْ الاثٕبْ ٠خزبساْ ٔفظ  ( ِٓ ضّٓ اٌخ١بساد1ٚ5 )5-1طبٌت ٚدوزٛس ولاّ٘ب اخزبس سلُ ِٓ 

. اٌؼذد اٌفشدٞ

 1 2 3 4 5 

1 1,1     

2      

3   3,3   

4       

5      5,5 

 

P (odd) = 3/25   
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EXAMPLE: 
Two dice are rolled. Let x represent the summation of the two faces that will 

appears. 

:  ٟ٘ ِجّٛع الأسلبَ اٌزٟ رظٙشxإرا أٌم١ذ ص٘شرب ٔشد ، ضغ 

Die 1  

6 5 4 3 2 1  

Die 

2 

7 6 5 4 3 2 1 

8 7 6 5 4 3 2 

9 8 7 6 5 4 3 

10 9 8 7 6 5 4 

11 10 9 8 7 6 5 

12 11 10 9 8 7 6 

 

: الأسلبَ اٌغ١ش ِظٍٍخ رؼزجش ِجّٛع أسلبَ الأػذاد فٟ اٌؼّٛد ٚاٌظف: ٍِذٛظخ

- Find the probability of x = 4 is:    4 أٚجذ ادزّبي أْ اٌّجّٛع ٠غبٚٞ 

P(x = 4) = 3/36 

- Find the probability of x = 15 is:     15  اٚجذ ادزّبي أْ اٌّجّٛع ٠غبٚٞ 

P (x = 15) = 0/36 = 0 

EXAMPLE: ِثبي 
Probability that student has a computer is 0.91, and probability that has a car is 

0.49, while probability that has either a computer or car is 0.94.  

Find probability that the student has both. 

P(A or B) = P(A) + P(B) – P(A^ B) 

0.94 = 0.91 + 0.49 - ?  

? = 1.4 – 0.94 = 0.46 (both)   ِؼب   

 

EXAMPLE: Two dice are rolled. Let x represent the MULTIPLICATION of 

the two faces that will appears. 

 

:  ٟ٘ دبطً ضشة الأسلبَ اٌزٟ رظٙش ػٍٝ اٌغطخ اٌؼxٍٞٛإرا أٌم١ذ ص٘شرب ٔشد ، ثبفزشاع أْ 

 

Die 1  

6 5 4 3 2 1  

Die 

2 

6 5 4 3 2 1 1 

12 10 8 6 4 2 2 

18 15 12 9 6 3 3 

24 20 16 12 8 4 4 

30 25 20 15 10 5 5 

36 30 24 18 12 6 6 

 

: الأسلبَ اٌغ١ش ِظٍٍخ رؼزجش دبطً ضشة أسلبَ الأػذاد فٟ اٌؼّٛد ٚاٌظف
**  Find the probability of x = 4 is:  ٞٚ4أٚجذ ادزّبي أْ دبطً اٌضشة ٠غب    

         P(x = 4) = 3/36 

**  Find the probability of x = 12 is:     12 أٚجذ ادزّبي دبطً اٌضشة ٠غبٚٞ 

         P (X = 12) = 4/36 

**  Find the probability of x = 40 is:       40أٚجذ ادزّبي دبطً اٌضشة ٠غبٚٞ 

         P (X = 40) = 0/36 = 0 
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 :اعزخذاَ اٌزٛاف١ك فٟ دً ِغبئً الادزّبلاد

EXAMPLE (4): 

A box contains 24 transistors, 4 of which is defective. If 4 are sold at 

random, find the following probabilities: 

:  سادٕٚ يٍ انصُذٔق أٔجذ يب ٚه4ٙإرا رى اخزٛبس .  سدٚئخ4 سادٕٚ ، 24صُذٔق ثّ 

. احزًبل كهٓب سدٚئخ (2.    سدٚئخ2احزًبل  (1

. احزًبل ٔاحذ ػهٗ الألم سد٘ء (4احزًبل ٔلا ٔاحذ سد٘ء   (3

1. Exactly 2 are defective.  2. All are defective 

3. None is defective   4. At least 1 is defective 

Solution:    انحم  

1. Exactly 2 defective:   سدٚئخ  2 احزًبل 

 

2. All are defective:   احزًبل كهٓب سدٚئخ  

 

3. None is defective:احزًبل ٔلا ٔاحذ سد٘ء  

 

4. At least 1 is defective:  احزًبل ٔاحذ ػهٗ الألم سد٘ء  

1771

190

10626
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220*24
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: CH 4أعئٍخ اخزجبساد عبثمخ 

 
2. Two events are ... if they cannot occur at the same time. 
A) not mutually exclusive 
B) independent events 
C) dependent events 
D) mutually exclusive 

 

4. Consider the experiment of selecting one item at random from a box 
containing an equal number of defective (D) and non-defective(N) items. The 
sample space for this experiment is 
A) 2 

B) S={D,N} 
C) 4 

D) S={DD,DN,ND,NN} 

 

The complement of guessing 4 correct answers on a 4-question true/false exam is 

A) guessing 4 incorrect answers 

B) guessing at least 1 incorrect answer 

C) guessing at least 1 correct answer 

D) guessing no incorrect answers 

 

22. ……... probability uses a frequency distribution to compute probabilities 

A) Classical 

B) Empirical 

C) Subjective 

D) continuous 

 

23. Any event and its complement are mutually exclusive 

A) Yes 

B) No 

C) yes if they are independent 

D) Can not be determined 

 

24. When objects are arranged in a specific order , the arrangement is called …. 

A) a combination 

B) with replacement 

C) without replacement 

D) a permutation 

 

25. When a meteorologist says that there is a 30% chance of showers, what type 

of probability is the person using ? 

A) Classical 

B) Empirical 

C) Subjective 

D) Both B and C 

لبعُ ِضٛٞ  / أعزبر

 0502180703جٛاي 
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5. What type of probability uses sample spaces to determine the numerical 
probability that an event occurs? 
A) empirical probability 
B) classical probability 
C) subjective probability 
D) conditional probability 
 

 

In a recent study, the following data was obtained in response to the question, 
“Do you favor recycling in your neighborhood? ” 

 
 
If a person is selected at random, use the above table to answer the following 
two questions. 
6. The probability that a person is a female given that she answered yes 
regarding recycling is: 
A) 2/5 
B) 3/5 
C) 6/5 
D) 6/11 
 

7. The probability that a person is a male or he has no opinion regarding 
recycling is: 
A) 3/10 
B) 3/5 
C) 4/5 
D) 7/10 

 

 

 

 #### ٘زا اٌؼًّ ِجبٟٔ ٚلا ٠جبع#### 

ٚٔزّٕٝ ِٓ الله أْ ٠ٕفغ ثٗ أثٕبءٔب  فٟ ج١ّغ أٔذبء اٌىشح الأسض١خ ،،،، 

ٚلا رٕغٛٔب ِٓ طبٌخ دػبءوُ  ،،،،،، 

gasim_hhh@hotmail.com  
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