Question 1.


For each of the following relations, tell which normal form it is (none, 1NF, 2NF, 3NF, or BCNF) and why.  If it is less than 3NF, give an equivalent 3NF schema

A) Users [username, password, first_name, last_name, birth_date] 

[username] is the primary key.  username → password.
BCNF because left hand side of only FD is a key
B) Users [username, password, first_name, last_name, birth_date] 

[username] is the primary key.  username → password, first_name → username
3NF because right hand side is a key.

Not BCNF because FD first_name → username violates BCNF
C) R(A,B,C,D,E,F) 
[A,B,C,F] is primary Key, A → BC, D → AF
3NF because right hand side of all FDs are part of the  key.
D) Actors [ Name, Surname, Sex, Rating, BirthDate, ]

[Name, Surname] is the primary key.  Birthdate → Sex.
2NF because Birthdate → Sex violates 3NF (left hand side is not a key and right hand side is not part of a key). 3NF Equivalent

Actors [Name, Surname, Rating, Birthdate] 

Sexes [Birthdate, Sex]
E) Invoices [date, customer_id, inventory_id, address, phone, associate_name]

The primary key is date, [customer_id, inventory_id].  associate_name → customer_id.

3NF. Right hand side is part of a key
Question 2.


A)    Find a key for this relation and show how you found it.
F -> AC [starting point]
By (D -> E, F-> AC): DF -> ACE

trivially: DF -> ACDE

augmentation: BDF -> ABCDE

trivially BDF -> ABCDEFG

transitivity BDF -> ABCDEFGH

Therefore BDF is a key
B)     Find a minimal cover for these functional dependencies.

Minimal cover is (F -> A, F-> C, D->E, D->C, EB->F, EB->G)

C)     Using the result from part A, find a 3NF lossless-join dependency-preserving decomposition

R1(D,E,C)

R2(F,A,C)

R3(E,B,F,G)

D)    Find a lossless-join BCNF decomposition.

Same as C because C is also in BCNF form 

Question 3.


A) Employees would be unclustered and unindexed (don't need it)

Hours would have a clustered index of either type on eid (helps with 3, don't need a separate step to group it)

It would have an unclustered tree index on rate_per_hour (helps with 2)

Add an unclustered hash index on project_name to speed Q1 up.

B) an index on (eid, rate_per_hour, hours_worked), preferably tree to make grouping easier.

C) SELECT\project_name=?/(Employee) using index.  Feed that into an on-the-fly projection, pipeline that into an on-the-fly sum..
Question 4


A)

	
	FD to Deal With
	Old Relation
	New Relation 1
	New Relation 2

	Step 1
	A → C
	ABCDE
	ABDE
	AC

	Step 2
	B→ D
	ABDE
	ABE
	BD


Result :  ABE, AC, BD

B)

DC is the key

	
	FD to Deal With
	Old Relation
	New Relation 1
	New Relation 2

	Step 1
	BC → A
	ABCDE
	BCDE
	ABC

	Step 2
	D→ B
	BCDE
	CDE
	DB


Result: CDE, DB, ABC
C) 

E is the key

	
	FD to Deal With
	Old Relation
	New Relation 1
	New Relation 2

	Step 1
	A → BC
	ABCDE
	ADE
	ABC


Result: ADE, ABC

D)

AE is the key

	
	FD to Deal With
	Old Relation
	New Relation 1
	New Relation 2

	Step 1
	A → CD
	ABCDE
	ABE
	ACD


Resultd: ABE, ACD
