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Question1:  Consider the following UML class diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The interface FinanceAgency contains the following methods: 

 display( ) 

 computeYearlyAmount ( )   

The class Insurance contains the following attributes and methods: 

 personName : The name of the insured person. 

 unitAmount: The insurance unit amount. 

 yearlyAmount: The amount of insurance for one year.  

 display( ): displays all the attributes of the Insurance. 

 computeYearlyAmount (): computes the amount of insurance for one year. 

<<Interface>> 

FinanceAgency 

 
+  display() : void 

+  computeYearlyAmount () : void 

SalesCars   Insurance 

…………….   # personName: String 

# unitAmount : double 

# yearlyAmount : double 

 

………. 

+  display() : void 

+  computeYearlyAmount () : void 

  + Insurance(na: String, unitA: double) 

+ display() : void   

+ computeYearlyAmount() : void 

 

   CarInsurance  HomeInsurance 

   - NbOfCylinders : int  - surface: double 

 

   

  

+ CarInsurance(na: String,  ua: double,  nc: int) 

+  display() : void 

+  computeYearlyAmount () : void 

 + HomeInsurance(na: String ,  ua: double, sf: double) 

+  display() : void 

+  computeYearlyAmount ()  : void 
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The concrete class HomeInsurance contains the following attributes and methods: 

 surface: the surface of the home to be insured. 

 display( ) : displays all the attributes of the HomeInsurance. 

 computeYearlyAmount ( ): computes the amount of insurance for one year as follows: 

 yearlyAmount  = unitAmount * surface. 

 

The concrete class CarInsurance contains the following attributes and methods: 

 NbOfCylinders: the number of cylinders of the car to be insured. 

 display( ) : displays all the attributes of the CarInsurance. 

 computeYearlyAmount ( ): computes the amount of insurance for one year as follows: 

 yearlyAmount  = unitAmount * NbOfCylinders. 

 

Write in Java the interface FinanceAgency, the classes Insurance and HomeInsurance. 

 

Note: You can call getters and setters without implementation. Assume that the classes 

SalesCars and  CarInsurance are implemented.  
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Question 2 :  We want to manage a linked list of CarInsurance objects. Consider the 

following UML class diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Class⁭List: The class List contains the following attributes and methods: 

 name : name of the List 

 first : first Node of the List 

 public  String  findHighestInsurance ( )  
This method returns the name of the person having the greatest insurance yearly 

amount. Handle the case where the list is empty. 

 

 public  void  deleteByName (String pname ) 

This method deletes the node containing an Insurance object with a name equal to the 

argument pname. If more than one node meets the condition, only the first one is 

deleted. In your solution, in addition to the general case, consider the following special 

cases, where: 

 the list is empty  

 the list contains only one element  

 the name does not exist in the list. 

Write in Java the above two methods.  

Insurance 

# personName: String 

# unitAmount : double 

# yearlyAmount : double 

 

+ Insurance(na: String, unitA: double) 

+ display() : void   

+ computeYearlyAmount() : void 

 
List 

- name: String 

+ …………… 

+ findHighestInsurance ( ): 

String 

+ deleteByName (String 

pname ): void 

 

Node 

 

 

CarInsurance 

- NbOfCylinders : int  

 

1 

1 

first 

data 
1            1 

next 

1                1 
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Question 3 : Consider a file called “insurance.data” containing insurance objects. 

 

Public  static  List  computeAndStore (String  filename) 

This method reads insurance objects from the object file “insurance.data”,  returns an 

object of class List (declared in question 2) containing only CarInsurance objects 

having the number of cylinders less than 12 AND stores in a file called filename all 

HomeInsurance objects having surface greater than 170m
2
. 

Write in Java the above method.   
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Question 4 : Consider a stack containing Insurance objects. Write a method to store in the 

queue homeInsurance objects first followed by CarInsurance objects. (see example below): 

 

public static Queue ReorderInsuranceObjects(Stack ST); 

 

Example: 

 

 

The received stack ST  

 

 

 

 

 

 

 

The returned queue 
 

 

 

Assume that the methods of the class Stack and the class Queue are implemented.  

Hint: You can use a temporary stack or queue to write the program.  

 

Answer : 
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................................................................................................................................. 

 

HomeInsurance Obj1 

CarInsurance Obj1 

CarInsurance Obj2 

HomeInsurance Obj2 

CarInsurance Obj3 

CarInsurance Obj4 

=> 
HomeInsurance 

Obj1 

HomeInsurance 

Obj2 

CarInsurance 

Obj1 

CarInsurance 

Obj2 

CarInsurance 

Obj3 

CarInsurance 

Obj4 
=> 
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Question 5 : 

We have a park containing vehicles. The vehicles are of two types: personal cars and trucks. We 

would like also to represent the types of wheels used by all the cars and trucks.  

All the vehicles are described by the number of passengers, and their speed. 

Personal cars are characterized by the number of passengers, the speed and whether it is taxi or not.  

The trucks are described by the number of passengers, the speed and the capacity of transportation. 

The wheels are characterized by their type, size and manufacturing year. 

Draw the UML diagram of the classes Park, Vehicle, Truck, Car and Wheels described above. In 

this diagram show clearly the type of relationship between these classes.  
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