
حرطاطلكالقندمل011لاوه-1أع:121عا:أودعرا9]

دعاولإداطانتوعد]اتا..آملطنةنآلا.“ما7711١

نرعنتاكعوسم4عطعساتكان1101ن(دعنك0اتعطد(:161523

.1مهط/لا51عطاعاه:وعط1لامعللنعنزه!صالودعلانحاءاظاانزو#

.2غخهط/5111عطا110ععمعرع[تتتاعتامع0ع51/5ع7_زلاقطناتتحضدع!ع0حمنادلاعلم5عصنتصضوعا

.103عطادعنالة؟؟1هعطتصهضومولعاعو4170واعطلاتندعط!!م0نأوو6ا8ع01و3

ع«©1©1ع:[1

تحوزناعطلاحهتامرععاعم8310تتنة002اعطج!داعوة51.655110

[11ع2

ناملاعننهمعلااععط101عصانحده|أع1053120ند,متصعلنعتتعطانةعطلوممع51مأعتلعم"تعطاعطنةعليذهتدع

112565520

أمعلنناد|0ن6دكدنده1[|عءسملمععة)0؟(|[1الناوع 06246[ا

١ول000وكة[. 1]09588 5138ا
للنتاعمأجاع5[01"]53!2لإلنلا5وتناقط*-5عطةحنه02عتنهمع--:0

5:)2610
١.١غهط/ل1اعم10عصتضدع121مصاوع951لا

1]1<,3لالتاصعل1عطا3أومتوعماعم5تمططع10لينوامع.*]
غأهلا/لاومهاكء55ة("زه)أله”!1اأئنااللك[معنتوكةهاأتعلبناة9"

نل

دما

161 5
ناولاعهمعلتاع2أعمقنهل70واعتتماكنكحدها[2الماع.عمدعط"لدمع0151نامرعكاعتمأكنكماما

5تاعأ5ناأء6-1.811151

957200|لحفلا18علمحدة"[بعتعسرماكيت|ععُك|لقسصصكةعصسوعه[)5(|عستلمعمك5عنرمعك5|ا»#علمعء©

05005560006741©
770241006[1علقصمع

640(|040[1علقحمع
2٠ضوعا6مضهعنومع:امعنااأء52100ام(ولع)871155عع ٠ناامرمةمعطكسمعص-امعلجحمطاطلائهعا2,١عتعطتهدعطلمتغتصاأعاكناكءوتعامععتنة©

)0,0,0,0(لصة20©)1,!.!.1(
2٠ع0عطا5تعتصماكناء1552لعدمماتاعدء#عادبكء10(عه)20تعكلهةعمالزاممةعطكموعحط-[ 0ك



Ibn Khaldoun University – Tiaret               Matter                     Level: 1° M               

Physics Department                                 AI and ML                Mr. T. Achir 

 

The exam model answer 

 

Answers to the questions:  

1. The role of the hidden layer: extract features 

2. Supervised learning uses labeled data, where the correct output is known, to 

train a model. In contrast, unsupervised learning works with unlabeled data. 

3.  

 𝛽0 = 𝑦̅ − 𝛽1𝑥̅ 

  𝛽1 =
∑(𝑥𝑖−𝑥̅)(𝑦𝑖−𝑦̅)

∑(𝑥𝑖−𝑥̅)
2

  

Where: 

• 𝑥̅: mean of x 

• 𝑦̅: mean of y 

Exercice 01 

The perceptron Diagram 

 

Exercice 02 

 

1. KNN is a supervised learning algorithm 

2. To find the 3 nearest neighbors to F, we need to calculate the Euclidian distance 

between F and the other students. 



 

student student distance 

F A √(5 − 2)2 + (72 − 60)2 = 12.36 

F B 2.23 

F C 8.06 

F D 18.24 

F E 3 

 

The 3 nearest neighbors are: B, C and E 

3. The class of student F is Pass (because it is the most frequent class) 

Exercise 03 

1. Preprocessing:  

- Replacing missing value: 

Age of CU2 = 
22+47+52+46

4
= 41.75 

- Replacing outlier:  

Annual income of CU2 = 
15000+65000+70000+62000

4
= 53000 

- Coding a categorical variable:  

Male =1 and female = 0 

- Normalization: we use this formula to normalize each feature  

 

𝑥′ =
𝑥 −𝑚𝑖𝑛

𝑚𝑎𝑥 −𝑚𝑖𝑛
 

The resulting dataset is as follows:  

Customer Age Annual Income 
($) 

Spending 
Score 

Gender 

CU1 0 0 0.44 1 
CU2 0.65 0.69 1 0 
CU3 0.83 0.90 0 1 
CU4 1 1 0.94 0 
CU5 0.80 0.85 0.45 0 

 

2. K-means algorithm 

• Step 1 

Initial centroids C1 (0,0,0,0) and C2 (1,1,1,1). 

Example: 

distance between CU1 and C1 = 

√(0− 0)2 + (0 − 0)2 + (0− 0.44)2 + (0 − 1)2 = 1.09 

Customer  Distance to C1 Distance to C2 
CU1 1.09 1.52 
CU2 1.37 1.10 
CU3 1.58 1.01 

CU4 1.69 1.00 

CU5 1.25 1.16 



 

Cluster 1 = {CU1} 

Cluster 2 = {CU2, CU3, CU4, CU5} 

The new centroids are  

C1 = (0, 0, 0.44, 1) 

C2 = (
0.65+0.83+1+0.80

4
, 
0.69+0.90+1+0.85

4
, 
1+0+0.94+0.45

4
, 
0+1+0+0

4
)  

= (0.82, 0.86, 0.59, 0.25) 

• Step 2 

The new centroids are: C1 = (0, 0, 0.44, 1) and C2 = (0.82, 0.86, 0.59, 0.25) 

We now calculate the distances: 

Customer  Distance to C1 Distance to C2 
CU1 0 1.41 
CU2 1.48 0.53 
CU3 1.30 0.95 

CU4 1.80 0.48 

CU5 1.53 0.28 

  

Cluster 1 = {CU1} 

Cluster 2 = {CU2, CU3, CU4, CU5} 

C1 = (0, 0, 0.44, 1) 

C2 = (
0.65+0.83+1+0.80

4
, 
0.69+0.90+1+0.85

4
, 
1+0+0.94+0.45

4
, 
0+1+0+0

4
)  

= (0.82, 0.86, 0.59, 0.25) 

Since the centroids did not change, the algorithm stops. 

3. the customers assigned to each cluster:  

 Cluster 1 = {CU1} 

           Cluster 2 = {CU2, CU3, CU4, CU5} 

 


