CS157B  Midterm 3  Study Guide
Exam date:  April 28, Thuesday,2009.

      In this exam you will require to study the following:

(1) 3NF, BCNF, 4th NF 

(2) Lossless Decomposition.

(3) Normalization.
(4) Data Mining –Agarwal Algorithm, ID3 algorithm, Huffman’s algorithm, Prim’s algorithm.
Sample Problems:

1. Consider a relation with schema R(ABCDEF)  and FD's: AB C, CDE, EF, and FA. One possible first decomposition step is to break this schema into ABC and ABDEF. 
(a) Give the set of FD's that hold for each of these two relations. You need not list every FD, but list enough so that all other FD's follow logically from the ones you give. 
For relation ABC, the FD can be _______________

For relation ABDEF, the FD can be ____________________ 

(b) Are ABC and/or ABDEF in Boyce-Codd Normal Form? Justify your answer. 
2. Perform lossless-join decompositions of  each of the following scheme into BCNF schemes: R{A, B, C, D, E} with dependency set {AB 
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3. Consider the following relation R(ABCDEF) and FDs:

FD1. A  B   FD2. A C   FD3.B C    A    FD4. D EF, FD5. F E        
Decompose it in BCNF 

4. Give the FDs {B->D, AB->C, D->E } and the relation R(A, B, C, D, E), give a lossless join decomposition to BCNF indicating the keys of each of the resulting relations
5. Given the relation schema R(A,B,C) and functional dependencies F = 

{A(B,   B(C,   AC(B}.  What is the result of using the Relational database design  algorithm for producing a database schema which is dependency preserving and has the lossless join property for relations in 3rd normal form?

a) R1(A,B),   R2(B,C)  and R3(A,C,B)   

b) R1(A,B)  and   R2(A,C)  

c) R1(A,B)  and  R2(B,C)   

none of the above
6. Use the definitions of multivalued dependency and functional dependency to show the soundness of the replication rule.

7. Show that the coalescence rule is sound. ( Hint: Apply the definition of  ( (( ( to a pair of tuples t1  and t2  such that t1 [(]  = t2 [(]. Observe that since ( ( ( = (, if two tuples have the same value on R - (, then they have the same value on ( .)

8. Let R = (A, B, C, D, E ), and let M be the following set of multivalued dependencies:

                                        A  ((  BC

                                        B  ((  CD

                                        E  ((  AD

List the nontrivial dependencies in M+.

9. Explain the cycle of Knowledge discovery.

10. True or False:

1. The computer is responsible for finding the patterns by identifying the underlying rules and features in the data.

2. Clustering according to similarity is a concept which appears in many disciplines, e.g. clustering of molecules in chemistry.

3. Decision trees used to represent knowledge.

4. Association rule mining always results in a very large number of rules.

5. High support implies high confidence for association rules.

11. Find the frequent itemsets for the following transaction table with min-supp = 40%

	TID
	Items

	T1
	A C E F

	T2
	B C D

	T3
	A B C D

	T4
	A F

	T5 
	B D F


12. Given the FDs {B->D, AB->C, D->B} and the relation {A, B, C, D}, give a two distinct lossless join decomposition to BNCF indicating the keys of each of the resulting relations

Answer: 
13. Consider the relational schema 

BOOKS(BookTitle, Author, Category, Shelf, Copy#) 

storing information about books in a library. Books have a title, an author, a position (shelf) and are subdivided into categories (poem, play, etc.). Several copies of a book can be maintained in the library. 

KEY = {BookTitle, Copy#}

FUNCTIONAL DEPENDENCY = BookTitle -> Author, Category

	BookTitle
	Author
	Category
	Shelf
	Copy#

	Decameron
	Boccaccio
	stories
	C75
	01

	The Divine Comedy
	Dante
	poem
	A90
	01

	The Divine Comedy
	Dante
	poem
	A90
	02

	Le Bourgeois Gentilhomme
	Moliere
	play
	A90
	01

	Le Bourgeois Gentilhomme
	Moliere
	play
	A22
	02

	Ulysses
	Joyce
	novel
	B50
	01

	Richard III
	Shakespeare
	play
	B33
	01


1. Is the schema in 3rd normal form?

2. If not, decompose it appropriately.

3. Verify whether the decomposition also satisfies the Boyce-Codd normal form

Answer: 
14. Explain the need for Data Mining.

15. Answer the following in True or False.
	1.      Data Mining is about finding any patterns in data.
	

	2.      2.There is no difference between Data Mining and Statistics. 
	

	3.      3.Data Mining methods have been developed to extract knowledge, particularly to deal with large databases. 
	

	4.      4. Data Mining has its roots in the field of Statistics and Machine Learning. 
	


16. 
1) Is the following relation in 3 NF?
 
R(A, B, C, D, E, F, G, H)
 
A(B, C, D, E
D(E
F(G, H

2)If not, decompose into BCNF.
17. Explain the term cluster.
18. How can we use Prim’s algorithm to find the cluster?

19. 1) What is the spanning tree of a graph?
2) Use the Prim’s algorithm find the MST of the following graph (show all your steps):
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20. 1) Explain the term support?
2) How can we find the  confidence of the association  “ A, B( C”? Give the explicit formula.

21. Given five  3 –item sets  L3 = {ABC, ABD, ACD,ACE, BCD} What elements are in  the  4-item set L4  by the Apiori algorithm?
22. Generate all possible association  rules for {D,E,F}
Answer:  
23. Use the following database 

find the support and confidence of the following [image: image7.wmf]TID

 

Items

 

1

 

Bread, Milk

 

2

 

Bread, Diaper, Beer, Eggs

 

3

 

Milk, Diaper, Beer, Coke 

 

4

 

Bread, Milk, Diaper, Beer

 

5

 

Bread, Milk, Diaper, Coke 

 

 

association rule

Milk, Diapper ( Beer.

Answer:

24. Suppose we have the data base look like the following schema:
[image: image4.png]STUDENT Takes COURSE
sid | name sid | exp-grade cid cid subj | sem
[ 1 A 550-0105 5500105 |DB FO5
2 |Qun 1 A 700-1005 700-1005 | Al 505
3 | Nitin 3 c 501-0105 5010105 |Arch | FO5
PROFESSOR  Teaches
fid  |name fid | cid
1 Ives 1 [550-0105
Saul 700-1005
Martin 5010105





Write the following query in relational algebra and domain calculus

Which students (names) have taken more than one course from the same professor?
Answer:
25. Answer the following in True or False

	1. Data Mining is about finding any patterns in data. 
	

	2.There is no difference between Data Mining and Statistics. 
	

	3.Data Mining methods have been developed to extract knowledge, particularly to deal with large databases. 
	

	4.Data Mining has its roots in the field of Statistics and Machine Learning. 
	


26.
[image: image5.png]Consider the following schema. Is it in 3NF?
R (Flight, From, To, Departs, Arrives, Duration,
'ype, First-class, Coach, Total-seat, #Meals)
Keys={Flight; From To Departs; From To Arrives}
F={Type — First, Coach, Total;
Departs Duration — #Meals;
First Coach — Total;
First Total —> Coach;
Coach Total = First}




Explain your answer.

27. Which of the attributes are extraneous in the functional dependency,ABC -> D, considering the relational schema  R(A,B,C,D,E,G)  and FDs

FD1.B -> E     FD2. C -> G   FD3.EG -> D  

(a)  A     (b)  B     (c)  C      (d)  none of the above  

28. Use the Prim’s algorithm find the MST of  the following weighted graph. Show all your steps.

[image: image6.png]
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