Solutions to Homework #1 - Section 2

Relational Algebra

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Retrive the names of all borrowers who do not have any books checked out.

CardNoSet + HCardNo (BORROWER) - HCardNo (BOOK_LOANS)

Result <+ Iygme (CardNoSet X BORROWER)

How many copies of the book titled How to Avoid Publicity are owned by the library branch
whose name is Charles Village’?

CVillageID < Branchip (UB'ranchName:“CharlesVz'llage” (LIBRARY—BRANCH))

BookHowTo < Ilgookrp (UTitle:“HowtoA’uoidPublz’city” (BOOK))

Result < IInymcopies (CVillageID X BOOK_COPIES X BookHowTo)

List the card numbers and names of all borrowers who have checked out every book in the
Charles Village branch at least once.

CV_LIBRARY <+ H(BranchID) (U(BranchName:’CharlesVillage’) (LIBRARY—BRANCH))

BOOKS_IN_CV < IL(pook1p)(BOOK_COPIES NBoOK_COPIES.BranchI D=CV_LIBRARY.BranchI D
OV _LIBRARY)

BORROW ED_ALL ¢ (¢yrano,Booki ) (BOOK _LOANS) + BOOKS_IN_CV

Result < (N ame,BORROW ER.CardNo) (BORROW ED_ALL MNBORROW ED_ALL.CardNo=BORROW ER.CardNo
BORROWER,)

List the title and publisher of every book that has never been borrowed by someone living in
Towson

BorrowedByTowson < I goorrp ((0City=“Towson” (Borrower)) X Book _Loans)

Result < I pubiisher Name (Book - BorrowedByTowson)

List the card numbers and names of all borrowers who have checked out the same book more
than once.

Result < IT4.cardNo,Name (((0A.BookID=B.BookI DA=A.CardNo=B.CardNoAA.DateOut#B.DateOut
(pa (Book_Loans) X pp Book_Loans))) ™4 .cerdNo=CardNo Borrower)

List all branches that do not have any copies of 'How to Avoid Publicity’.

Copies < Il granchiD,NumCopies (OTitie=“HowToAvoidPublicity’ (Book_Copies) X Book)

Result < I pranchName (ONumCopies=0 (Library Branch) X Copies)

For each book authored (or coauthored) by ’Paris Hilton’, retrieve the title and the number of
copies owned by the library branch whose name is *Towson South’.

TowsonSouthID <« Ilg,anchip (0BranchName=“Towsonsouth’ LIBRARY_BRANCH)
BookOfHilson <~ T Book1p (0 Author Name==ParisHilton” BOOK_AUTHORS)

Result < T7e NumcCopies (BookOfHilton X BOOK_COPIES X TowsonSouthID X BOOK)



2.8

2.9

2.10

2.11

2.12

List the name of every book that Ben Bernanke has borrowed more than once.

BensLoans < 0 ygme=<BenBernake" ( Book_Loans X Borrower)

MoreThanOnce < I gor1 D (Ubl.BranchID;ﬁbQ.B'ranchIDVbl.DateOut#b?.DateOutVbl.DateDue;ébQ.DateDue
(pp1 (BensLoans) <1 pya(BensLoans)))

Result < 7. (MoreThanOnce X Book)

List the name of every book that Ben Bernanke has borrowed exactly once.
Result <+ 7y (( Opookrp (BensLoans) - MoreThanOnce ) X Book)

For each book that is loaned out from the 'Charles Village’ branch and whose Due Date is
today, retrieve the book title, the book author, the publisher’s address, the borrower’s name,
and the borrower’s address.

CVillageID < I granchip (0BranchName=“Chartesviilage’ (LIBRARY_BRANCH))
DueCVillage < Tgook1D,CardNo (T DateDue=10—20—11 (CVillageID X BOOK_LOANS))
BookDetail < BOOK X pyiisherNamee Name PUBLISHER X BOOK_AUTHORS
BookInfo < Mook 1D Title, Author Name,PCity,Country (BookDetail)

CardInfo < T¢aranoNameAddress (BORROWER)

DetailedResult <— DueCVillage X BookDetail X CardInfo

Result <« HTitle,AuthorName,C’ity,Country,Name,Address (DetaﬂedReSUlt)

List the name and addresses of branches who have more copies of the book 'Dishwashing for
Dummies’ than copies of 'Brave New World’. (You can assume only one publisher/author/BID
for both of these books).

CopiesI < UTitle:“Dishwa,shingforDummies”( Book X BOOk—COPieS)
Copiesll < o7itie—«BraveNeww oria” ( Book X Book_Copies)

Result <_HBranchNameO'CopiesI.NumCopies>Copies[l'.NumCopies( CopieSINBookID,BranchID CopiesII)
X Library Branch

Print the name of the branch in the database with the most copies of the book ”How to Avoid
Publicity” (relative to other branches in the database). If there is a tie, list all branches in the
tie. You should not use aggregate operators such as Max or Sum.

Publicity_Book H(BookID) (aTitle:’HowtoA’uoidPublicity’ (BOOk))
BRANCH I «+ H(BranchID,NumC’opies)(

Publicity Book ><puplicity_Book.BookI D=BOOK .COPIES.BookiD Book_Copies)
BRANCH II «+ H(BranchID,NumCopies) (

Publicity_Book ™ pypiicity_Book.BookI D=BOOK _COPIES.Booki D B0ook_Copies)
LIBS WITH _MOST_COPIES +

(Publicity_Book ™ pyiicity_Book.BookI D=BOOK _COPIES.Book1 D B00ok_Copies)—0(BRANCH _I.NumCopies< BRANC
BRANCH II)

RESULT <« H(BranchName)(

LIBRARY _BRANCH X[,IBRARY _BRANCH.BranchI D=LIBS_W ITH_MOST_COPIES.BranchID
LIBS_WITH_MOST_COPIES)



2.13 List the title and publisher of all books in the database with more than one author.

RESULT + H(Title,PublisherName) (UA.Author;éB.Author (pA(Book b1 Book_Authors) >A Bookl D=B.BookI D
pB(Book <1 Book_Authors)))

2.14 List the addresses and cities of all libraries that carry books from 'Bob Jones University Press’.

RESULT < IL(.IBRARY _BRANCH.Address,LIBRARY _-BRANCH.City)

(UPublisherName:’BobJones UniversityPress' ANumCopies#0 ((
Book XBook. BookI D=Book_Copies. Book1D Book_Copies)
™ Book_Copies.BranchI D=Library_Branch.BranchI D (Lzbrary_BTcmch) ))

2.15 List the addresses and cities of all libraries that do not have any books from ’Bob Jones
University Press’

RESULT <« W aqdress,city(Library_Branch) — ResultFrom2.14
2.16 List the titles and publishers of every book available in the Charles Village branch but not in
the Towson South branch.
cvBooks < T Book1D (0 Branch Name='CharlesVillage! A\NumCopiesz0( Library_Branch v Book_Copies))
tsBooks < I Book1D (0 Branch Name='TowsonSouth! ANumCopiesz0(Library _Branch v Book_Copies))
Result < Irite, Publisher Name((cvBooks — tsBooks) > Book)
2.17 List the names, addresses and card numbers of the borrowers who have not yet borrowed any
book.
Result < I name,Address,CardNo(Ilcarano(Borrower) — Hcardn o (Book_Loans)) <1 Borrower)
2.18 List the name, address and card number of the borrowers who have not yet borrowed a book
from a library branch in the same city where they live.
sameCity < Icardno,Branchip(Borrower < Library_Branch)
borrowedSameCity < sameCity N lcerano,Branchip (Book_Loans)
Result < I Name,Address,CardNo(Hcarano(Borrower)—Icardano (borrowedSameCity) b Borrower)
2.19 List the name, address and card number of the borrowers who have borrowed at least one book
from every branch in the library system
Result < I ngme, Address,CardNo(Book_Loans >a Borrower) <+ Uppancnrp (Library_Branch))
2.20 How many copies of the book titled it My Judicial Experience are owned by each library branch
(give branch name and total copies)?
BookMJE <« Hpgookrp (0Titie=“MyJudicialEzperience’ (BOOK))
NumMJE < I granchi D, NumCopies (BookMJE X BOOK_COPIES)
Result < I1granchName, NumcCopies (NumMJE X LIBRARY_BRANCH)

2.21 List the title and publisher of all books in the database with more than two authors.

Result < Ipiue, Publisher Name(Book
M BookID (Ubl.BookID:bZBookID/\bl.AuthorName;éb?.AuthorName(pbl (Book _Author s)<ipya (Book_Authors)) ))



2.22 Restricted to the authors and borrowers included in the database, list the names of authors
who have not borrowed a book written by someone with the same name as themselves.

Borrowed < I gythor Name (B0ook_Authors ™ aythor Name=Name Borrower <t Book_Loans)
Result < I aythor Name (Book_Authors — Borrowed)

2.23 List the card numbers and names of all borrowers who have checked out every book in some
branch at least once.
borrowerBranch < I granchID, CardNo,Name (Borrower b Library_Branch)
borrower BranchLoaned < Ilpook1D,BranchID,CardNo,Name(Book_Loans v Borrower)
borrower BranchHas < Il pook1D,BranchID,CardNo,Name (borrower Branch by ymcopieszo0 Book_Copies)
Result < Igarano,Name(borrower Branch — Il granchiD,CardNo,Name(borrower BranchHas —
borrower BranchLoaned))

2.24 List the title and publisher of every book that has never been borrowed by someone living in
Towson but has been borrowed by someone living in Baltimore.
notTowson < I gok1D (0 City='Towson’ (Book_Loans 1 Borrower))
baltimore < I gook1 D (0 City=" Baltimore' (Book_Loans v Borrower))
Results < Il e, publisher Name((notTowson N baltimore) 1 Book)

2.25 Retrieve the names of all books that have 1 or more copies in every library branch in the
database.

Results < e ((0 Numcopies20 (Book_Copies) + Il granen p(Library_Branch)) b Book)

2.26 See 2.22



Relational Calculus

2.1 Retrieve the names of all borrowers who do not have any books checked out

{t | 3b € BORROWER(
t[Name] = b[Name]
A -3l € BOOK _LOANS(
[[CardNo] = b[CardNo]))}

2.2 How many copies of the book titled How to Awvoid Publicity are owned by the library branch
whose name is ’Charles Village’?

{t | 3c € BOOK_COPIES(
t[NumCopies| = c[NumCopies]
A3l € LIBRARY BRANCH (
l[BranchName] = “CharlesVillage" A [[BranchID] = c¢[BranchID)]
A3b € BOOK(
b[Title] = “HowtoAvoidPublicity” A b[BookID] = ¢[BookID])))}

2.10 For each book that is loaned out from the ’Charles Village’ branch and whose DueDate is
today, retrieve the ook title, the book author, the publisher’s address, the borrower’s name
and the borrower’s address.

{t | 3lb € LIBRARY BRANCH (
Ib[BranchName] = “Charles Village"
A 3bl € BOOK _LOANS(
bl[DueDate] = 10 — 20 — 11
A 3bk € BOOK (
bk[BookID] = bl[BookID] A t[Title] = bk|Title]
A 3pr € PUBLISHER(
pr[Name]| = bk[PublisherName] A t[PublisherCity] = pr[City] A t[Publisher Country| =
pr|[Country]
A 3Jba € BOOK_AUTHORS(
ba[BookID] = bl[BookID] A t[Author| = ba|AuthorName]
A 3br € BORROWER(
br[CardNo] = bl[CardNo]At[Name] = br[Name]|At[BorrowerAddress] = br[Address)))))))}

2.19 How many copies of the book titled My Judicial Ezperience are owned by each library branch(give
branch name and total copies)?

{t | 3b € BOOK(
b[Title] = “MyJudicial Ezperience”
A 3Jec € BOOK_COPIES(
¢[BookID]| = b[BookID] A t[NumCopies| = c¢[NumCopies]
A3l € LIBRARY BRANCH (
t[BranchName] = l[BranchName] A ¢[BranchID] = l[BranchID])))}



