Erik Thompson
MISC 485 – Advanced Database Design
Midterm Exam

Question 2

a) Functional Dependencies
Full Key Functional Dependency:
· (ProfID, Quarter) → NoOfClasses
Partial Dependencies:
· ProfID → ProfName, DeptID
· DeptID → DeptName
Transitive Dependency:
· ProfID → DeptID and DeptID → DeptName ⇒ ProfID → DeptName

b) 2NF Tables (with Data)
PROFESSOR
	ProfID
	ProfName
	DeptID

	P01
	Susan
	D01

	P02
	Alex
	D01

	P03
	Dave
	D02



DEPARTMENT
	DeptID
	DeptName

	D01
	ISBA

	D02
	Accounting



TEACHING_LOAD
	ProfID
	Quarter
	NoOfClasses

	P01
	Fall 2024
	3

	P01
	Winter 2025
	4

	P01
	Spring 2025
	2

	P02
	Winter 2025
	2

	P02
	Spring 2025
	3

	P03
	Spring 2025
	3



c) 3NF
Same as 2NF, all transitive dependencies are already removed:
1. PROFESSOR(ProfID, ProfName, DeptID)
2. DEPARTMENT(DeptID, DeptName)
3. TEACHING_LOAD(ProfID, Quarter, NoOfClasses)
The transition from 2NF to 3NF does not require any additional decomposition because all transitive dependencies have already been resolved during the 2NF step. Specifically, ProfID → DeptID and DeptID → DeptName imply a transitive dependency (ProfID → DeptName). This was eliminated by separating the DEPARTMENT table during 2NF. As a result, every non-key attribute in each table is fully functionally dependent only on the primary key of that table, and no non-key attribute is transitively dependent on another non-key. Therefore, the 2NF structure already satisfies the requirements for 3NF, and no further normalization is necessary.
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