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Chapter 6 The Relational Algebra and Relational Calculus

e. Retrieve the names of all employees who work on every project. BOOK
f. Retrieve the names of all employees who do not work on any project. _\moo_ﬁq _ Title _ _ucv__mm:mﬁsm@
g. For each department, retrieve the department name and the average

salary of all employees working in that department.

it =

BOOK_AUTHORS

h. Retrieve the average salary of all female employees.
ﬁ Book_id| >c§oﬂlnm_ﬁm\r
|

i. Find the names and addresses of all employees who work on at least one
project located in Houston but whose department has no location in

Houston. PUBLISHER
i. List the last names of all department managers who have no dependents. _\.Zmam . Address _ _uso@
517 Consider the AIRLINE relational database schema shown in Figure 3.8, which i
was described in Exercise 3.12. Specify the following queries in relational BOOK_COPIES

algebra:

@o_ﬁl_a- mqmmorl_i Zoho,ﬂ!oon_mmu

a. Tor each flight, list the flight number, the departure airport for the first leg
of the flight, and the arrival airport for the last leg of the flight.

b. List the flight numbers and weekdays of all flights or flight legs that
depart from Houston Intercontinental Airport (airport code ‘TAH’) and
arrive in Los Angeles International Airport (airport code ‘LAX").

BOOK_LOANS

[ Book id| Branch_id| Card_no | Date_out | Due.
|

LIBRARY_BRANCH
ﬁwﬂm:orl_a; wﬂmznrlsmam_ >Qn_qmml
H |
BORROWER
Hm&l:o.. Name g Address ﬂ _u:o:ml_

b

c. List the flight number, departure airport code, scheduled departure time,
arrival airport code, scheduled arrival time, and weekdays of all {lights or
flight legs that depart from some airport in the city of Houston and arrive
at some airport in the city of Los Angeles.

d. List all fare information for flight number ‘CO197"

e. Retrieve the number of available seats for flight number “CO197° on
2009-10-09"

5.12. Consider the LIBRARY relational database schema shown in Figure 6.14,
which is used to keep track of books, borrowers, and book loans. Referential
integrity constraints are shown as directed arcs in Figure 6.14, as in the nota-
tion of Figure 3.7. Write down relational expressions for the following
queries:

a. How many copies of the book titled The Lost Tribe are owned by the
library branch whose name is ‘Sharpstown’? ¢ Retrieve the names, addresses, and number of book

borrowers who have more than five books checked o

g. For each book authored {or coauthored) by .mﬂmmr_
title and the number of copies owned by the library
is Central.

b. How many copies of the book titled The Lost Tribe are owned by each
library branch?

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

Specify the following queries in relational algebra on
given in Exercise 3.14:
s List the Order# and Ship_date for all orders shipped f

b. List the WAREHOUSE infoxmation from va.nv.\%_
Jose Lopez was supplied his orders. Produce a listing

d. For each book that is loaned out from the Sharpstown branch and whose
Due_date is today, retrieve the book title, the borrower’s name, and the
borrowet’s address.

e. For each library branch, retrieve the branch name and the total number
of books loaned out from that branch.
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6.20. Specify the following queries in relational algebra on the database schema

6.21. Specify the following queries in relational algebra on the database schema

190  Chapter 6 The Relational Algebra and Relational Calculus

in Fi ults of
8.22. Consider the two tables T and T2 shown in Figure 6.15. Show the results o

623, Specify the following queries in relational algebra on the da

middle '
¢. Produce a listing Cname, No_of_orders, Avg_order_amt, where the Exercise 3.17:

column is the total number of orders by the customer and the last column
is the average order amount for that namSWBQ. .
d. List the orders that were not shipped within 30 days of ordering. e
e. List the Order# for orders that were shipped from all warehouses
company has in New York.

a. For the salesperson named ‘Tane Doe, list the following
all the cars she sold: Serial#, Manufacturer, Sale_price.

b. List the Seriai# and Model of cars that have no options.

¢. Consider the NATURAL JOIN Operation between SALE
SALE. What is the meaning of a left outer join for thes
change the order of relations)? Explain with an example.

d. Write a query in relational algebra involving selection an,
tion and say in words what the query does.

6.24. Specify queries a, b, c, & f,1, and j of Exercise 6.16 in both tu
~ relational calculus.

iven in Exercise 3.15: . . )
mm Give the details (all attributes of trip relation) for trips that exceede
$2,000 in expenses. .
b. Print the Ssns of salespeople who took trips to Honolulu. . e
c. Print the total trip expenses incurred by the salesperson with SSN =

-6.25. Specify queries a, b, ¢, and d of Exercise 6.17 in both tuple ar
56-7890.

tional calculus.

iven in Exercise 3.16: o
mm List the number of courses taken by all students named John Smith in
. Winter 2009 {i.e., Quarter=W09). | |
b. Produce a list of textbooks (include Course#, Book_isbn, mooxﬁlhw_wu%,ww
| courses offered by the ‘CS’ department that have used more
books. . "
c. List any department that has all its adopted books published by ‘Pearson
Publishing’

tional calculus.

827 In a tuple relational calculus query with # tuple variables, wh:
. typical minimum number of join conditions? Why? What
having a smaller number of join conditions?

6.28. Rewrite the domain relational calculus queries that followed
. 6.7 in the style of the abbreviated notation of QOA, where the

minimize the number of domain variables by writing consta
variables wherever possible.

%28, Consider this query: Retrieve the Ssns of employees who wi

those projects on which the employee with Ssn=123456789 w:
be stated as (FORALL x) (IF PTHEN Q), where

® x s a tuple variable that ranges over the PROJECT relation.

® P=EMPLOYEE with Ssn=123456789 works on PROJECT x.
B Q=EMPLOYEE ¢ works on PROJECT «.

the following operations:

a Tlp qupomoa 12

b, T1 1q TL.Q=T.B 12

¢ Tl mpaman T2

d T1 M T1.Q=T2B 12

“Express the query in tuple relational calculus, using the rules
e. T1wW T2

T1 —1.0) 12 # (Vx)(P(x)) = NOT(Ix) (NOT(P(x))),
P ML= RAAND TIR= T2 - ® (IF PTHEN Q) = (NOT(P) OR Q).
-Show how you can specify the following relational algebra «
both tuple and domain relational calculus.
TABLE T1 TABLE T2 2.0, (R(4,8,0))
—n....:-,m m.am s : M.Wu
_>__mm§m$ state for the [P[a|R] AalBlcf b .MAM wﬁwﬁ ; now .
relations T1 and T2. © a 5 10 b 6 5 (A, B, C) = S(C, , E)
_ 5 95 ¢ 3 d: R(A, B, C) U §(A, B, C)
Pl 5 10 b 5 R(A, B,C) m S(A, B, C)
256 a
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