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L TURLERELATIONAL CALCULUS
Predicate calculus #—
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P, NP, = ﬂ(ﬁ(Pl)Vﬂ(Pz))
vt er(P,(t)) = -3t er(-P,(D)
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»I3ter(Q(t)) =" thereexists” atuple in tin relation r
such that predicate Q (t) is true
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1. TUPLE RELATIONAL CALCULUS
Predicate calculus #—

VT(f)=-@3T(=f))
IT(f) = =(VT(=f))
VT( fAND g) = —=3T(~f OR —g)
VT(fOR g) = =3T(~f AND —g)
IT(fOR g) = —VT(~f AND —g)

HT( f AND g) = ﬂVT(ﬂf OR —|g)
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3X (X > 100)=TRUE = (EXISTS X (X > 100))
VX (X > 100)= FALSE = (FORALL X (X > 100))
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1. TUPLE RELATIONAL CALCULUS
Range Variable #—

RANGEVAR SX RANGES OVER §;=SX €S
RANGEVAR SY RANGES OVER S§;
RANGEVAR SPX RANGES OVER SP;
RANGEVAR SPY RANGES OVER SP;
RANGEVAR PX RANGES OVER P;
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{t | t € Instruetor }

instructor alul, sl HG oloi S
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1. TUPLE RELATIONAL CALCULUS

Jds o

ID

than $80,000

instructor

name dept_name

»Find the /D, name, dept name, salary for instructors whose salary is greater

salary
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

29>
{t| t< instructor t|salary] > 80000}
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

29>
{t| t< instructor A t|salary] > 80000}
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

g
{t| t< instructor t|salary] > 80000}
A\
Bound
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

29>
{t| t< instructor A t|salary] > 80000}
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

29>
{t| t< instructor t|salary| > 80000}
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instructor

ID name dept_name salary

»Find the /D, name, dept name, salary for instructors whose salary is greater
than $80,000

29>
{t| t< instructor A t|salary] > 80000}
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1. TUPLE RELATIONAL CALCULUS

028 o

{t ] 3s e instruetor (z[]=s[0]) }

[I(instructor)
ID
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instructor

ID name dept_name salary

»Find only /D for instructors whose salary is greater than $80,000
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instructor

ID name dept_name salary
»>Find only /D for instructors whose salary is greater than $80,000

g
{t| ds € instructor (t[ID] =s[ID ] A s[salary ] >80000)}
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1. TUPLE RELATIONAL CALCULUS
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{t] 3 s e instructor (¢[10] = s [ID] A s [name]=“steve”) }

name = "steve"

H( o(instructor) )
ID
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instructor

ID name dept_name salary

department

dept_name building

» Find the names of all instructors whose department is in the “Watson”
building
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instructor
ID name dept_name salary
department
dept_name building

» Find the names of all instructors whose department is in the “Watson”
building

355 ilw sl 1,JOIN e (o0 A\ 9 93585 (53929 S ygm 31 ooliiw! U

oz 2l ylegl RELATIONAL CALCULUS 9k I PV ordso




ITUPLERELATIONALCALCULUS
Jd o

@ins’rruc’ror

ID name dept_name salary
@depu riment
dept_name building

{t|3 s e instructor ( tfname] = s[name]
A J U e department (u [dept_name] = s[dept_name]
A U [building] = “Watson” )

) } "))
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1. TUPLE RELATIONAL CALCULUS

Jds o

2010 semester, or both

Section

course-id = sec-id  semester @ year building room_number

»Find the set of all courses taught in the Fall 2009 semester, or in the Spring

time_slot_id
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1. TUPLE RELATIONAL CALCULUS

Jdo oy

2010 semester, or both

Section

course-id = sec-id  semester @ year building room_number

»Find the set of all courses taught in the Fall 2009 semester, or in the Spring

S (0 o ) Slg= byguw (JLad coS i 5l eolawl L

time_slot_id
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1. TUPLE RELATIONAL CALCULUS

Jdo o

2010 semester, or both

Section

course-id = sec-id  semester @ year building room_number

»Find the set of all courses taught in the Fall 2009 semester, or in the Spring

time_slot_id

{t| 3s e section (t[course_id]= s[course_id] » s[semester]= “Fall’ A s[year]= 2009)
v 3u e section (t[course_id]= u[course_id] A u[semester]= “Spring” A u[year]= 2010)
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, or in the Spring
2010 semester, or both

{t| 3s e section (t[course_id]= s[course_id] » s[semester]= “Fall’ A s[year]= 2009)
v 3u e section (t[course_id]= u[course_id] A u[semester]= “Spring” A u[year]= 2010)

Duplicate?
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, and in the Spring
2010 semester
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, and in the Spring
2010 semester
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, and in the Spring
2010 semester

{t| 3s e section (t[course_id]= s[course_id] » s[semester]= “Fall’ A s[year]= 2009)
A Ju e section (t[course_id]= u[course_id] A u[semester]= “Spring” A u[year]= 2010)
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, but not in
the Spring 2010 semester
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, but not in
the Spring 2010 semester
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Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, but not in
the Spring 2010 semester

{t| 3s e section (t[course_id]= s[course_id] » s[semester]= “Fall’ A s[year]= 2009)
A —3Ju e section (t[course_id]= u[course_id] A u[semester]= “Spring” A u[year]= 2010)

}

oz 2l ylegl RELATIONAL CALCULUS 9F jl PA oduo




1. TUPLE RELATIONAL CALCULUS
J&e #—

student
4 ID name
course
course_id dept_name
fakes
\ ID course_id
»Find all students who have taken all courses offered in the ‘Biology’
department
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1. TUPLE RELATIONAL CALCULUS
J&e #—

student
4 ID name
course
course_id dept_name
fakes
\ ID course_id
»Find all students who have taken all courses offered in the ‘Biology’
department vteT QW)

ol 2l glegl RELATIONAL CALCULUS qF jl Fo onduo




ﬂo
Jd o

{t| 3 r e student (t[ID] = r[ID]) A
(V u € course (u[dept_name] = “Biology” =
ds e takes (t[ID] = s[ID | A s[course_id] = u[course_id])
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
Sl jlas (Sl #—
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
] e o houl #_
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
] e o houl #_
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il 392 90 dOM(P) (gar0ld 40 A 40 o b polio plod

S et (safe)ew! {t | = (t € instructor)} i dasly s LT (J ™ P
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dom(P) = .attribute ,» jinstructor sls LG sl ;s 35250 polie ples 3l (gl dc o
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1. TUPLE RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
Sl g eul #—
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2. THE DOMAIN RELATIONAL CALCULUS
@’% J@;’ﬁ #—
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o (predicate calculus) lwwe b &Y gomo pb 4 0Ly dlawo 3 ol 4L 9 w0 ‘)
A

ok izl gl RELATIONAL CALCULUS 9 jl FA ozéuo




2. THE DOMAIN RELATIONAL CALCULUS
Predicate calculus #—

el o0y JuSis Atom i a5 cowl Jgo,8 P
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B 4 wswd gl awld b e Xq, Xy, T, X, g ol attribute L Wld N L akl, S T
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Predicate calculus #—

e o o0 S | 4 atom (11, P Jgo,9

Ll Jg0 8 catom ,»
el Jgo58 55 (P1) 9 1Py oSSl ol Jgo,8 Py 51

olST (il ol dwld puisio X ] 4o 45wl Jgo 48 P (X) 5T
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A Jgo 8
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2. THE DOMAIN RELATIONAL CALCULUS

Predicate calculus #—

Ja (Elb (EIc(P(a, b, c))))

3a,b,c(P(a,b,c))

sl oly (oo adS> Hob
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o, ** *
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2. THE DOMAIN RELATIONAL CALCULUS

Jds o

ID

than $80,000

instructor

name dept_name

»Find the /D, name, dept name, salary for instructors whose salary is greater

salary
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2. THE DOMAIN RELATIONAL CALCULUS

Jds g

instructor

ID name dept_name salary

»Find the /D, name dept name, salary foy instructors
than $80,000

ose salary is greater
g
{<i,n,d,s>|<i,n,d, s> e instructor A s> 80000 }

o(instructor)
salary > 80000
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2. THE DOMAIN RELATIONAL CALCULUS
J&e #—

instructor

ID name dept_name salary

»Find only /D for instructors whose salary is greater than $80,000
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2. THE DOMAIN RELATIONAL CALCULUS

Jds o

ID

instructor

name dept_name salary

»>Find only /D for instructors whose salary is greater than $80,000

wle>

{<i>| <i,n,d, s> € instructor A s > 80000}

o(instructor
Hﬂg sglaly > 80000 ) )
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2. THE DOMAIN RELATIONAL CALCULUS
Jd o

instructor
ID name dept_name salary
department
dept_name building address

» Find the names of all instructors whose department is in the “Watson”
building
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2. THE DOMAIN RELATIONAL CALCULUS
Jd o

{<n>| 3i,d,s(<i,n,d, s> € instructor
Adb,a(<d,b,a> e department A b =“Watson”)
)

}

instructor
ID name dept_name salary
department
dept_name building address
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2. THE DOMAIN RELATIONAL CALCULUS

Jds o

2010 semester, or both

Section

course-id = sec-id  semester @ year building room_number

»Find the set of all courses taught in the Fall 2009 semester, or in the Spring

time_slot_id
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2. THE DOMAIN RELATIONAL CALCULUS

Jds o

Section

course-id sec-id  semester year building room_number time_slot_id

T A

4 [/

{<C>|da, s,y b, rt(<c a, s y, b, 1, t> € section A s=“Fall’ A y=2009 )
Vida, s,y b, 1,t(<ca,s,y b, 1, t> € section A s=“Spring” A y=2010)
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JUis #—

{<Cc>|3da,s,ybrt(<ca,s,y b, 1,t> e section A s=“Fall” A y=2009 )
Vda, s,y b r1t(<ca,s,y b, 1, t> € section A s="“Spring” A y=2010)

{<C>| da,s,yb, 1t (<c,a,s,y,b, 1,t> € section A
( (s="Fall” Ay=2009 ) V (s="“Spring” Ay=2010))
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2. THE DOMAIN RELATIONAL CALCULUS
Jd o

Section

course-id = sec-id | semester year building room_number time_slot_id

»Find the set of all courses taught in the Fall 2009 semester, and in the Spring
2010 semester
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2. THE DOMAIN RELATIONAL CALCULUS

Jds o

Section

course-id sec-id  semester year building room_number time_slot_id
! \\ X
* {
{<C>|da, s,y b, rt(<c a, s y, b, 1,t > € section A
( (s="Fall” Ay=2009 ) A (s="Spring” Ay=2010))
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2. THE DOMAIN RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS

JUs
student
4 student_id name
course
course_id dept_name
takes
' takes_id course_id student_id year
»Find all students who have taken all courses offered in the ‘Biology’
department
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2. THE DoOMAIN RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
Jd o

{<i>|3dn (<i,n> e student A
(V ci, dn ( <ci, dn> € course A dn="Biology” =
3 ti, y( <j,ci, si,y> € takes))
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2. THE DoOMAIN RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
] e o houl #_

0l & ol (safe) ol { < X, Xp, 5, X, > | P(X, Xy, 00, X)) Joogbe |

Sl dom(P) 30 35290 (6 polie el gla LU polie plod N )
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4 il 39250 dOM(P) 59,8 X 51 6 lode 5145 5 5T ol gums IX (P (X)) p2 4 oyl 2 Y
a5l sy G5 glyls Py (X) a5 pond - j
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PL(X) AOMIP,) 505 X o sl 0 51465 5 5 ol s VX (P (0) o e o ¥
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X
X
R
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2. THE DOMAIN RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
Sl g eul #—

S el oo {(<inds> |~ (<inds > einstructor)} o Al wlua LT .(
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2. THE DOMAIN RELATIONAL CALCULUS » SAFETY OF EXPRESSIONS
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