
/*
* advanced programming
* Alireza Akhavan Pour
* akhavan@alirezaWeb.com
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*/
int main()
{

cout<< "In the name of God";
Lecture_15and16();
return 0;

}

string Lecture_15and16()
{

cout << “1.UML: Class diagram" <<endl;
cout << “2.inheritence" <<endl;
return ":)";

}
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What is a Class Diagram?

ÅThe class diagram is the main building block in 
object oriented modeling. 

ÅThey are being used both for 
Ågeneral conceptual modelingof the systematics of the application, 

and for detailed modelingtranslating the models into programming 
code. 

ÅThe classes in a class diagram represent both 
Åthe main objectsand or

Å interactionsin the applicationand the objects to be programmed. 



Classes

ÅIn the class diagram these classes are represented with boxes which contain 
three parts.
ÅThe upper part holds the name of the class 

ÅThe middle part contains the attributes of the class 

ÅThe bottom part gives the methods or operations the class can take or undertake
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 ĈÅwÅv ćwă ûwúõvUML class diagram
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Associations

ºA semantic relationship between two or more 
classes that specifies connections among their 
instances.

ºA structural relationship, specifying that objects of 
one class are connected to objects of a second 
(possibly the same) class.

ºExample: “An Employee works for a Company”

CompanyDepartmentEmployee

 Ē¨ù
ºþîĊù ½wí Ĉýw úí ćv¾z ºþù½wí)

¹½v¹ äĊí ĈöÝ)
¹½v¹ ć¾òĉ¹ Ăz ć¾ñ ā½wÉv iwĊÉv ¿v Ĉîĉ Ăîöz IāºÊý äĉ¾Þ£ ¾òĉ¹ ĀÉ ó¹ ½¹ sÉ)

ºÉwz Ă¤Évºý wĉ ºÉwz Ă¤Év¹ Èöå ºývĀ¤Ċù!



 ÃĒí ½¹ Ăí ć¾ñ ā½wÉv ÷wý ûvĀ¤ĊùBall ÃĒí ĂzTable¢ÉĀý w¬þĉv ½¹ ûvĀ¤Ċù v½ āºÉ äĉ¾Þ£)
 ÃĒí ºí ½¹Ball ÃĒí Ăz ć¾ñ ā½wÉvTable ÷wý Ăztable¹½v¹ ¹Ā«ÿ)



Aggregation

ÅA special form of association that models a whole-
part relationship between an aggregate (the 
whole) and its parts.
ÅModels a “is a part-part of” relationship.

Whole Part

Car Door House

ôí ć ĂÖzv½( wĉ iÀ«whole-part wĉis part
¢Åv ¾òĉ¹ ÃĒí ĂýĀúý ¿v ĈÊ¸z IÃĒí ìĉ ¿v ćv ĂýĀúý ûj ½¹ Ăí ¢Åv ĂÖzv½ ĈÝĀý)

¹ĀÊĊù āºývĀ· 5 wĉ sÉobject½¹ ¿v ĈtÀ«objectüĊÉwù¢Åv ) wĉüĊÉwù ôùwÉ½¹¢Åv)
VºÉwz Ă¤Évºý üĊÉwù ½¹ ºývĀ¤Ċù I¢Åv û½wê¤ùwý ĂÖzv½)
VºÉwz ø¤ÆĊÅ ½¹ ĂýĀ¤Ċù µ¾¯ Jā¾z üĊz ¿v üĊÉwù Ăí Ĉ£½ĀÍ ½¹)



Composition

ºA strong form of aggregation
·The life time of the part is dependent upon the whole. 

ºThe composite must manage the creation and destruction of 
its parts.
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 ìĉ øĊĉĀòz øĊăvĀ¸Ċù Ăí ¹ĀÉ Ĉù ā¹wæ¤Åv Ĉ¤éÿobject ć¾Æîĉ wz āv¾úăobject¹ĀÉ Ĉù ¹w¬ĉv ¾òĉ¹
 ìĉÿobject Ĉñºý¿ óĀuÆùobject¢Åv ¾òĉ¹)

ºÉwz Ă¤Év¹ ¹Ā«ÿ ºÉwz ôí ¿v ĈÊ¸z Ăîþĉv ûÿºz ºývĀ£ Ĉúý ĈtÀ« ÃĒí)
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Generalization
ÅIndicates that objects of the specialized class 

(subclass) are substitutable for objects of the 
generalized class (super-class).
Å“is kind of” relationship.
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Super class Sub class
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Inheritance
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Inheritance



Inheritance 3



Inheritance 4
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Student

name
national_code
student_id

get_name()
get_nat_code()

āwòÊýv¹ Ĉ£wÝĒÕv ø¤ÆĊÅ

Employee

name
national_code
emp_code

get_name()
get_nat_code()
get_code()
calc_salary()

Student

name
national_code
student_id

get_name()
get_nat_code()

Employee

name
national_code
emp_code

get_name()
get_nat_code()
get_code()
calc_salary()



Student

student_id

Get_std_id()

Employee

emp_code

get_emp_code()
calc_salary()

Person

name
national_code

get_name()
get_nat_code()

ë¾¤Êù ¡wÝĒÕv ć¾Ċñ ½Ā¤íwå
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emp_code

Employee

emp_code

get_code()
calc_salary()

Person

name
national_code

get_name()
get_nat_code()

ÃĒí ¾ĉ¿ ÛĀý ¿v iwĊÉv

 ÛĀý ¿v sÉ ìĉEmployee

name
national_code

Ali

0013131325

4376
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int main ()
{

Box bx;
Box cx(4,8,5);
cout << bx.volume() << endl;
cout << cx.volume() << endl;
return 0;

}

ć¾z ¥½v ÿ āºý¿wÅ Üzw£

01-constructor.cpp



25

OverrideĂ°z ÃĒí ½¹ wăº¤ù û¹¾í

02-override.cpp



2603-Gaining-Access-to-an-Overridden-Function.cpp

 º¤ù Ăz Ã¾¤Å¹override ć āºÉsuperclass



½¹üĉvIów¨ù¡wÝĒÕvë¾¤ÊùüĊzÿ¹ÃĒíĀ¬Êýv¹ÿºþù½wíĂí½¹
ø¤ĊÆĊÅĈ£wÝĒÕvāwòÊýv¹Èêýwæĉvºþþí Ĉù½¹yõwéìĉí¾~ĀÅÃĒĂz÷wý

Personć¾Ċñ½Ā¤íwåāºÉ¢Åv)

04-inheritance-student-employee-person.cpp
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Employee

emp_code

get_code()
calc_salary()

Person

name
national_code

get_name()
get_nat_code()

Professor

units_taught

calc_salary()

¹w¤Åv ÃĒí û¹¾í ĂåwÑv
$ºþù½wí ¿v ¹w¤Åv ¢§v½ÿ#
ºĊ£wÅvāwòÊýv¹ûvºþù½wíāwòÊýv¹ÀĊýxĀÆ´ùĈùºýĀÉ )
ĂzüĊúăôĊõ¹ÃĒíĂÕĀz¾ùĂzûvĀþÝÃĒí¾ĉ¿íºþù½w

äĉ¾Þ£āºÉ¢Åv)

05-inheritance-professor.cpp
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Employee

emp_code

get_emp_code()
calc_salary()

Person

name
national_code

get_name()
get_nat_code()

Professor

units_taught

calc_salary()
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ĈÅ¾¤Å¹ ó¾¤þí
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ĈÅ¾¤Å¹ ó¾¤þí
Private$ĈÍĀÎ·  5#

 ćºĊöí ć Ăúöí ¿v ºÞz wĉ ÃĒí ÷wý ¿v Ä~ ĂöÍwåĒz Ăí ĈÞzvĀ£ ÿ wă ā¹v¹private ć ā¹ÿº´ù ½¹ Ôêå IºýĀÉ Ĉù äĉ¾Þ£
Å¾¤Å¹ ivÀ«v üĉv Ăz ºývĀ£ Ĉúý ć¾òĉ¹ ÃĒí wĉ Üzw£ ®Ċă ÿ ºþ¤Æă ā¹wæ¤Åv ÿ ĈÅ¾¤Å¹ ôzwé ÃĒí ûwúăºÉwz Ă¤Év¹ Ĉ)

Ă¤îý 5Éwz Ă¤Év¹ ĈÅ¾¤Å¹ ÃĒí ìĉ ĈÍĀÎ· ¡wæÍ Ăz ºþývĀ£ Ĉù ÃĒí ìĉ ¢Åÿ¹ ÜzvĀ£ ÿ wă ÃĒíºþ)

Public$ĈùĀúÝ5#
 ćºĊöí Ăúöí ¿v ºÞz Ăí ĈÞzvĀ£ ÿ wă ā¹v¹public ôùwÉ Ăùwý¾z ¾òĉ¹ È¸z ¾ă ¿v ÿ ºþ¤Æă ć¾Åv¾Å ºýĀÉ Ĉù äĉ¾Þ£

ºþ¤Æă ā¹wæ¤Åv ÿ ĈÅ¾¤Å¹ ôzwé ¾òĉ¹ ÜzvĀ£ ÿ ¾òĉ¹ ćwă ÃĒí)

Protected $āºÉ ¢Ùwæ³  5#
 ćºĊöí Ăúöí ¿v Ä~ Ăí ĈÞzvĀ£ ÿ wă ā¹v¹protected ºýĀÉ Ĉù Ă¤å¾ñ ¾Úý ½¹ āºÉ ¢Ùwæ³ ¡½ĀÍ Ăz ºýĀÉ Ĉù äĉ¾Þ£

ºþÉwz Ĉù ĈÅ¾¤Å¹ Ăz ¿w¬ù āºý¾z ¥½v ćwă ÃĒí ÔÅĀ£ Ôêå Ăí)
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Ç UML Class DiagramandPackages (By DileepCollaberos)
Ç½Ā Êýv¹ ¾¤í¹ ½vÀåv ÷¾ý ĈÅºþĄù ć āÿÀ«
Ç Java OOP s concepts and buzzwords,  Presented by: N.V.RajaSekharReddy 
Ç http:// www.programiz.com/cpp-programming/inheritance
Ç http:// www.cppforschool.com/tutorial/inheritance.html
Ç http:// ramtung.ir/apnotes/html/11_Inheritance.html

ĂÆö« üĉv Üzwþù

http://www.slideshare.net/mekhap/uml-class-diagram-and-packages-ppt-for-dot-net?next_slideshow=1
http://www.programiz.com/cpp-programming/inheritance
http://www.programiz.com/cpp-programming/inheritance
http://www.cppforschool.com/tutorial/inheritance.html
http://ramtung.ir/apnotes/html/11_Inheritance.html

