[image: image9.png]


Cairo University
Faculty of Computers and Information                                                                                                                            Information Systems Department                                                                                                                                                                              Database Systems 1

Section 7
Relational Algebra 
(Projection, Selection, Union, Intersection, Set difference ,Renaming, Cartesian product, Join, Natural Join, Division, Grouping)


Consider the following schema:
Student(SSN, Name, City, Age, Major)
Course(CrsCode, Name(
Registered(SSN, CrsCode, Semester, Year)

Department(DeptCode, Name)
Student

	SSN
	Name
	City
	Age
	Major

	101
	Ahmed
	Cairo
	17
	IS

	102
	Ayman
	Giza
	16
	CS

	103
	Ibrahim
	Cairo
	18
	IS

	104
	Ibrahim
	Fayoum
	18
	DS

	105
	Mona
	Cairo
	16
	IT

	106
	Nahla
	Giza
	16
	IS

	107
	Sally
	Cairo
	19
	CS

	108
	Sameh
	Alexandria
	20
	CS

	109
	Tarek
	Giza
	17
	IT

	110
	Wafaa
	Cairo
	17
	IS

	     Course

	CrsCode
	Name

	CS112
	Programming 1

	CS213
	Programming 2

	DS425
	Logistics Management



	DS241
	Modeling and Simulation

	IS221
	Database Systems1

	IS312
	Database Systems2

	IT111
	Electronics1

	IT112
	Electronics2

	Registered

	
	

	SSN
	CrsCode
	Semester
	Year

	101
	IS221
	Fall
	2011

	101
	IS312
	Spring
	2012

	101
	CS112
	Spring
	2011

	102
	IS221
	Fall
	2012

	102
	CS112
	Spring
	2011

	103
	IS221
	Spring
	2012

	103
	CS112
	Fall
	2011

	104
	IS221
	Fall
	2011

	104
	DS241
	Fall
	2011

	105
	IS221
	Spring
	2012

	106
	IS221
	Summer
	2012

	106
	CS213
	Spring
	2011

	109
	IT111
	Summer
	2010

	109
	IS221
	Spring
	2010

	110
	IS221
	Fall
	2012


	     Department

	DeptCode
	Name

	CS
	Computer Science

	DS
	Decision Support

	IS
	Information Systems

	IT
	Information Technology


1. Get all student Names & Major "an exercise on projection"
     πName,Major  (Student)
	Name
	Major

	Ahmed
	IS

	Ayman
	CS

	Ibrahim
	IS

	Ibrahim
	DS

	Mona
	IT

	Nahla
	IS

	Sally
	CS

	Sameh
	CS

	Tarek
	IT

	Wafaa
	IS




2. List the codes of courses in which at least one student is registered (registered courses(
"an exercise on projection while choosing the correct relation"
πCrsCode ( Registered) 

	CrsCode

	IS221

	IS312

	CS112

	IS221

	CS112

	IS221

	CS112

	IS221

	DS241

	IS221

	IS221

	CS213

	IT111

	IS221

	IS221


Note that many course codes are repeated

3.Get all students in IS department "an exercise on selection"
σ(major="IS") (Student)
	SSN
	Name
	City
	Age
	Major

	101
	Ahmed
	Cairo
	17
	IS

	103
	Ibrahim
	Cairo
	18
	IS

	106
	Nahla
	Giza
	18
	IS

	110
	Wafaa
	Cairo
	17
	IS


4. Get SSN,Name for students in IS and IT departments. "an exercise on selection with condition"
πSSN,Name (σ(major="IS" OR major="IT") (Student))         (*explain why we used "OR" not "AND")
	SSN
	Name

	101
	Ahmed

	103
	Ibrahim

	105
	Mona

	106
	Nahla

	109
	Tarek

	110
	Wafaa



5.Get all students in IS department who do not live in "Cairo" "an exercise on selection with multiple conditions and negation"
σ(major="IS" and NOT (City ='Cairo') (Student)

Another solution:

σ(major="IS" and City < > 'Cairo') (Student)

Another Notation:

σ(major="IS" and  (City ( 'Cairo') (Student)
	SSN
	Name
	City
	Age
	Major

	106
	Nahla
	Giza
	18
	IS



6. Get the name of students who either live in Cairo or Giza. "an exercise on union"
πName(σCity="Cairo" (Student ) (  πName (σCity="Giza" (Student ))  

Another soution:

 πName(σCity="Cairo"  OR City="Giza"   (Student )
Note that it is not always possible to find an alternative operators to the UNION.

	Name

	Ahmed

	Ayman

	Ibrahim

	Mona

	Nahla

	Sally

	Tarek

	Wafaa


7. List the name and SSN of students who are in IS department and are 17 years old or more. "an exercise on Intersection"
πSSN,Name(σMajor="IS" (Student ) (  πSSN,Name (σ Age >=17 (Student ))  
Another soution:

 πName(σ Major="IS" AND Age >=17 (Student )

Note that it is not always possible to find an alternative operators to the Intersection.

Note that the AGE condition doesn’t require adding “” because the age is numeric not string 

	SSN
	Name

	101
	Ahmed

	103
	Ibrahim

	110
	Wafaa


8. List the courses for which no student is registered "an exercise on set difference"
πCrsCode (Course ) – πCrsCode (  Registered )       (*if you have time try: Students who are not registered to any courses)
	Code

	DS425

	IT112


9. Get all possibilities of Department offering Course combinations and display only Department name and course name  "an exercise on cartesian product"

πDepartment.Name,Course.Name (Department X Course)


	Department.Name
	Course.Name

	Computer Science
	Programming 1

	Computer Science
	Programming 2

	Computer Science
	Logistics Management

	Computer Science
	Modeling and Simulation

	Computer Science
	Database Systems1

	Computer Science
	Database Systems2

	Computer Science
	Electronics1

	Computer Science
	Electronics2

	Decision Support
	Programming 1

	Decision Support
	Programming 2

	Decision Support
	Logistics Management

	Decision Support
	Modeling and Simulation

	Decision Support
	Database Systems1

	Decision Support
	Database Systems2

	Decision Support
	Electronics1

	Decision Support
	Electronics2

	Information Systems
	Programming 1

	Information Systems
	Programming 2

	Information Systems
	Logistics Management

	Information Systems
	Modeling and Simulation

	Information Systems
	Database Systems1

	Information Systems
	Database Systems2

	Information Systems
	Electronics1

	Information Systems
	Electronics2

	Information Technology
	Programming 1

	Information Technology
	Programming 2

	Information Technology
	Logistics Management

	Information Technology
	Modeling and Simulation

	Information Technology
	Database Systems1

	Information Technology
	Database Systems2

	Information Technology
	Electronics1

	Information Technology
	Electronics2


10. Get all student Names and the name of their major departments "an exercise on Join"
     πStudent.Name,Department.Name  (Student  [image: image1.png]


 Major = DeptCode Department)
	Student.Name
	Department.Name

	Ahmed
	Information Systems

	Ayman
	Computer Science

	Ibrahim
	Information Systems

	Ibrahim
	Decision Support

	Mona
	Information Technology

	Nahla
	Information Systems

	Sally
	Computer Science

	Sameh
	Computer Science

	Tarek
	Information Technology

	Wafaa
	Information Systems


11. List the Names of students and the names of courses they registered to.
"an exercise on Join between  more than 2 tables"

πStudent.Name,Course.Name (Student  [image: image2.png]


 Student.SSN = Registered.SSN(Registered[image: image3.png]


 Registered.CrsCode = Course.CrsCode Course))

Another Solution:  Introduce Natural Join when join fields have the same name

πStudent.Name,Course.Name (Student  [image: image4.png]


 Student.SSN = Registered.SSN ( Registered * Course))

Another Solution: Using intermediate relations and renaming the final attributes result

RC (Registered * Course

RSC ( Student  [image: image5.png]


 Student.SSN = RC.SSN RC

Result (SName, CName)( πStudent.Name, Course.Name RSC
	SName
	CName

	Ahmed
	Database 1

	Ahmed
	Database 2

	Ahmed
	Programming 1

	Ayman
	Database 1

	Ayman
	Programming 1

	Ibrahim
	Database 1

	Ibrahim
	Programming 1

	Ibrahim
	Database 1

	Ibrahim
	Modeling and Simulation

	Mona
	Database 1

	Nahla
	Database 1

	Nahla
	Programming 2

	Tarek
	Electronics 1

	Tarek
	Database 1

	Wafaa
	Database 1


12. List the Names of students and the names of courses they registered to in semester "Spring 2012"

"an exercise on Join between  more than 2 tables with selection conditions"

CurrentRegistrations ( σ(Semester = “Spring” and Year = 2012 (Registered)
RC (CurrentRegistration * Course

RSC ( Student  [image: image6.png]


 Student.SSN = RC.SSN RC

Result (SName, CName)( πStudent.Name, Course.Name RSC
	SName
	CName

	Ahmed
	Database 2

	Ibrahim
	Database 1

	Mona
	Database 1


13. List of course codes in which all ‘IT’ major students are registered "an exercise on division"
πCrsCode,SSN (Registered) ÷ πSSN (σ Major = “IT” (Student))  

Another Notation using intermediate relations:

ITStud ( πSSN (σ Major = “IT” (Student)) 

AllReg ( πCrsCode,SSN (Registered)

Result ( AllReg ÷ ITStud
	CrsCode

	IS221


14. Display department names and how many students are having this department as major "an exercise on Grouping"
Department.Name(Count(SSN) (Student [image: image7.png]


 Major = DeptCode Department )

Another Notation:

CodeCount ( Major(Count(SSN) Student

Result( πDepartment.Name, Count (CodeCount [image: image8.png]


 Major = DeptCode Department)
	Department.Name
	Count

	Computer Science
	3

	Decision Support
	1

	Information Systems
	4

	Information Technology
	2
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