INFS 614 – Prof. Jessica Lin, George Mason University
Homework Assignment 2 (due 10/16)


Problem 1. Chapter 4, Exercise 4.2. 

Ans: TBA

Problem 2. Consider the following relation schemas for an Art Gallery database. Primary keys are underlined.

	Relation Schemas
	Meaning and additional information

	Artists (artist_name, age, birthplace, style)
	Artists have a name, an age, a birthplace, and the style of art

	Customers (cust_name, address, amount)
	Each customer has a name, address, and the total amount of dollars spent in the gallery

	Artwork_Paints (title, artist_name, type, price, year)
	Each piece of artwork has a title, the artist that painted it, type (e.g. painting, photograph, etc), price, and the year it was painted

	Like_Artist (cust_name, artist_name)
	Each customer has his/her favorite artist(s)

	Art_Group (group_name)
	Names of different groups of artwork (e.g. 19th century art, portrait, etc)

	Like_Group (cust_name, group_name)
	Each customer has his/her favorite group(s) of artwork

	Classify (title, group_name)
	Classify each piece of artwork into different groups. 


Use (A) Relational Algebra and (B) Tuple Relational Calculus to express the following queries:

1. Find the artist Picasso’s birthplace.

(A) (birthplace ((artist_name=’Picasso’Artists)

(B) {P | (A ( Artists(A.artist_name = ’Picasso’ ^ P.artist_name = A.artist_name)}

2. Find the names of customers that like Picasso and Monet

(A) ((cust_name ((artist_name=’Picasso’ Like_Artists)) ( ((cust_name ((artist_name=’Monet’ Like_Artists))

(B) {P | (L1 ( LikeArtists (L2 ( LikeArtists (L1.cust_name = L2.cust_name ^ L1.artist_name = ’Picasso’ ^ L2.artist_name = ’Monet’ ^ P.cust_name = L1.cust_name)}

3. Find the names of customers that like Picasso or Monet

(A) (cust_name ((artist_name=’Picasso’ ( artist_name=’Monet’ Like_Artists) 

(or use Union)

(B) {P | (L ( LikeArtists (L.artist_name = ’Picasso’ ( L.artist_name = ’Monet’ ^ P.cust_name = L.cust_name)}

4. Find the names and birthplaces of artists who have any photograph work (Artwork_Paints.type=’photograph’)

(A) (artist_name, birthplace (((artist_name ((type=’photograph’ Artwork_Paints))        Artists)

(B) {P | (AP ( Artwork_Paints  (A ( Artists (AP.type = ’photograph’ ^ AP.artist_name = A.artist_name ^ P.artist_name = A.artist_name ^ P.birthplace = A.birthplace)} 

5. Find the titles of the artwork created by Renaissance or Impressionist artists (Artists.style=’Renaissance’ or Artists.style=’Impressionist’)

(A) (title (((artist_name ((style=’Renaissance’ ( style=’Impressionist’  Artists))        Artwork_Paints)


(or use Union)

(B) {P | (AP ( Artwork_Paints  (A ( Artists (A.style = ’Renaissance’ ( A.style = ’Impressionist’ ^ AP.artist_name = A.artist_name ^ P.title = AP.title)}

6. Find the customer who spent the most money in the gallery

(A) ( (Customer_Spent, (cust_name,amount Customers)

( (Customer_Pairs (1->cust_name1, 2->amount1, 3->cust_name2, 4->amount2),    Customer_Spent ( Customer_Spent)

(cust_name Customers - ((cust_name1 ((amount1<amount2 Customer_Pairs)

(B) {P | (C ( Customers (P.cust_name = C.cust_name ^ (C2 ( Customers(C2.amount < C.amount ^ C2.cust_name ( C.cust_name))}

7. Find all the pairs of customers (give names) who share the same addresses.

(A) ( (Customer_Address, (cust_name,address Customers)

( (Customer_Pairs (1->cust_name1, 2->address1, 3->cust_name2, 4->address2),    Customer_Address ( Customer_Address)

(cust_name1,cust_name2 ((address1=address2 Customer_Pairs)

(B) {P | (C ( Customers (C2 ( Customers (C1.cust_name ( C2.cust_name ^ C1.address = C2.address ^ P.cust_name = C1.cust_name)}

8. (modified) Find the art group, if any, that’s liked by ALL customers.

(A) Like_Group / ((cust_name Customers)

(B) {P | (C ( Customers((L ( Like_Group(L.cust_name = C.cust_name ^ P.group_name = L.group_name)}

9. Find the titles of artwork that are classified as 19th century art (group_name=’19th century’), with their corresponding artists and the artists’ birthplaces.

(A) ( (Art_Title, (title,artist (((group_name=’19th century’ Classify)         Artwork_Paints))

      (title,artist,birthplace (Art_Title        Artists)

(B) {P | (C ( Classify (AP ( Artwork_Paints (A ( Artists(C.group_name = ‘19th century’ ^ C.title = AP.title ^ AP.artist_name = A.artist_name ^ P.title = C.title ^ P.artist_name = A.artist_name ^ P.birthplace = A.birthplace)}

Problem 3. The relation schemas in Problem 2 are missing candidate (unique) keys and foreign keys. 
1. Generate (reverse engineering) a ER diagram such that the relation schemas in Problem 2 are the result of a translation from the ERD to the relational model. These translated tables must have the exactly the same attributes as those in Problem 2, but now with candidate keys (if any) and foreign keys (if any). 
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2. Describe how each table is obtained from the ERD. 
3. Write SQL commands in a script file to create all these tables (with all the primary, candidate and foreign keys) and insert at least two tuples into each table. 
4. Submit your script file electronically. The electronic submission must follow the same guideline as for HW1.

