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CSC World:

The 7-Year Plan (“What, Graduation?”)

-.  Preface

In the logic that follows, only those constructs that are duly complex enough will be provided English elicitation.  All other Predicates, Functions, Variables and Constants are assumed to already be self-explanatory.  Where not defined, any Term is presumed to return the Constant Undefined.  As conclusion, ￥ corresponds to universal quantification and Э to existential quantification.

1.  Ontology Diagram

Please refer to the attached paper for the diagram itself.

This is a limited ontology; it formalizes only that knowledge which concerns the Cal Poly Computer Science student.  This nonetheless does easily extrapolate to a universal ontology; it would be none too arduous to apply it to all Cal Poly students and only somewhat more so to apply it to the scheme of all things.

[ontology, extants]

Extants are those things that do (or are disputed to) exist.  All Extants are real and present, yet not all Extents are equally constrained by the Fundamental Dimensions, Time and Space.  This is: physical instruments that measure Time exist in an interval of Time and occupy a portion of Space, but Time itself exists irrespective of finite measurements in Time and Space.  As such, Extants may be taxonomically classified by the measure to which each is constrained in the Fundamental Dimensions.

Concepts are immaterial idealizations occupying neither Time nor Space.  Nonetheless, there may exist Concepts concerned with, but not subject to, Time and Space.  This is: the perfect circle is described by the set of all points with some radius from some center in an abstract space, but does not exist in actual Space.  In principle, Concepts are comparable to the Platonic Forms, natural abstractions independent of external human intervention.  The definition of the perfect circle is thus not contingent upon an individual accepting it.

Beliefs are cognitive considerations occupying Time but not Space.  Again, there may exist Beliefs concerned with, but not subject to, Space.  This is: a geographical region described by the form of the area it bounds can exist in Time only for so long as the demarcation of that region is accepted, but does not exist in actual Space.

Objects are material manifestations occupying both Time and Space.  In principle, Objects are comparable to the Platonic Sensibles, artificial implementations dependent on external human intervention; Objects approximate, but can never absolutely realize, the Concepts.  The existence of and properties attributed to Objects are further contingent upon an individual accepting them; put differently, Objects are only subjectively defined.  This is: the typical Japanese citizen once considered a photograph to steal souls (…and who’s to say that they don’t?).

[ontology, concepts, qualitatives]

Qualitatives resolve Concepts into their constituent elements, each of which may also be a Qualitative, and are thus partitions of true reality into different domains of interpretation.  Here, Qualitatives are primarily a means of imparting the structure of the first-order predicate logic, the linguistic rationalization of reality.

Sets are Qualitatives that represent a coherent collection of Extants in abstract mathematics.

Categories are Sets in which all members are described by a separate Set of Extants.  This is: the Anime Category is the Set of all Extants in which each member is delivered on a VHS, CD, or DVD Object and in which each member was created with the Japanese Language and Man-Made Animation Beliefs.

[ontology, concepts, quantitatives]

Quantitatives objectively and quantitatively measure both Beliefs and Objects by their aggregate properties, where Beliefs are measurable by Time and Objects by Time and Space.  Extants traditionally associated with quantifiable observation, such as the grade received on a recent exercise or check received for a service rendered, are rather Beliefs (and more appropriately Attributes), for they are of human import alone.

Temporals are Quantitatives measuring Time, while Spacials are Quantitatives measuring Space.  Quarters are Temporals in which the interval of Time is a university quarter, Days the days on which some Extant exists, and Hours the hours of some days on which some Extant exists.

[ontology, beliefs]

Attributes are Beliefs imparting some distinct understanding of an Extant.  Aggregates are Beliefs composed of one or more Attributes, of which the summation imparts the entire breadth of understanding of that Extant, which hence present the body of one’s knowledge for that Extant.  This is: the brands of electrical appliances or names of dynastic sovereignties are Attributes of those Extants, while the net number of Attributes one maintains on such topics are Aggregates of those Extants.

Integers are Attributes of some mathematically integral value.  Booleans are Integers whose value is 0 or 1.

Strings are Attributes of some sequence of linguistic characters.  Characters are Strings of length 1.

Classes are Aggregates whose Attributes are enumerated in the schedule entry for that Class.  Rooms are Aggregates whose Attributes are simply the building and room numbers at which that room resides.

[ontology, objects]

Artificials are Objects manufactured by mortal design for the satisfaction of human exigencies—be they perceived or actual.  Biologicals are Objects evolved by nature’s design for the progression of the species to which they belong.

While Animals are Biologicals lacking sentience, Humans are Biologicals having Sentience, where Sentience is the condition of self-consciousness in which the being is aware of itself both in the lesser context of its singular functions and in the greater context of its specie’s collective utility.  A species further declares its Sentience by extrication from the instinctive shackles of evolution, for the species is no longer subject to the constraints of its environment and now indeed controls the product and process of its evolution.

Professors are Humans whose primary Attribute is the possession of a Doctorate.  Students are Humans whose primary Attribute is their acceptance by a University.

[ontology, transients]

Transients are those Aggregates or Objects that exist only for an interval of Time, which here is the Quarter.  Transients are defined by reification, the transformation from a unary predicate (whose argument is the Quarter in which the Transient exists) into a Category encompassing all such Transients.

OfferedClasses, AvailableRooms, TeachingProfessors, and EnrolledStudents are Classes offered, Rooms available, Professors teaching, or Students enrolled (respectively) for some given Quarter.

MeetingRecords are Aggregates providing the MeetingTime and MeetingPlace at which one of the OfferedClasses occurs.  Departments are Aggregates enumerating the various departments a University is arranged by.

2.  Specification

 [specification, set theory]

This is as described verbatim in sections The domain of sets and Special notations for sets, lists and arithmetic (p. 199-200) of “Artificial Intelligence: A Modern Approach”; thus, it has not been included here, aside from the following addition:

Numerability of Sets:

￥n,s
Size(s) = n ( s ( Sets ( n ( Integers (￥e
e ( s ( n=n+1)

[specification, syntactical extensions]

The syntax of the logic is extended for readability.

Definition of Inequality:

￥a,b
a ( b ( ~(a = b)
Definition of Membership:
￥a,b
a ( b ( Member(a, b)
Definition of Inheritance:

￥a,b
a ( b ( Subclass(a, b)
[specification, ontological commitments]

The ontological diagram is formally specified.
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~Эb
Extant ( b
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￥q
Quarter(q)

(
OfferedClasses(q) ( Classes ( AvailableRooms(q) ( Rooms (
TeachingProfessors(q) ( Professors ( EnrolledStudents(q) ( Students (
Departments(q) ( Aggregates

￥c,q
c ( OfferedClasses(c,q) ( MeetingRecords(c,q) ( Aggregates

 [specification, object composition]

Objects may be composed of Attributes, Quantitatives or both, designated as Parts of the Objects that own them.  Typically, such Parts comprise a PartPartition of the Objects that own them, whose analogue and the analogues of the predicates and functions that define it are Partition, Disjoint, and ExhaustiveDecomposition as described in section Representing Categories (p. 231).

Conception of Parts:

￥o,p
p ( Parts(o)

( o ( Objects ( (p ( Attributes ( p ( Quantitatives) ( PartOf(p,o)

Partition of Parts:

￥o1,o2,s
PartwiseIntersection(o1,o2) = s

( (￥p 
p ( s ( PartOf(p,o1) ( PartOf(p,02))

￥s

PartwiseDisjoint(s)

( Set(s) ( (￥p1,p2 
p1 ( s ( p2 ( s ( p1 ( p2

 
( PartwiseIntersection(p1,p2) = EmptySet)

￥o,s

ExhaustivePartDecomposition(o) = s ( (￥p
p ( s ( PartOf(p,o))

￥o,s

PartPartition(o) = s

( PartwiseDisjoint(s) ( ExhaustivePartDecomposition(o) = s

[specification, constants]

A, B, C, D, F, I and W are Constants belonging to the Characters Category, where A, B, C, D and F are representative of their respective letter grades received upon completion of a Class and where I and W are representative of an incomplete or withdrawal received as having not completed a Class.  Note that ClassesTaken is defined below in [specification, objects].

Assignment of Departments:

ComputerScience ( Departments

ComputerEngineering ( Departments

SoftwareEngineering ( Departments

Assignment of Letters:

A ( Grades ( B ( Grades ( C ( Grades ( D ( Grades ( F ( Grades (
I ( Grades ( W ( Grades

Division of Grades:

￥g

PassingGrade(g) ( g=A ( g=B ( g=C ( g=D

￥g

FailingGrade(g) ( g=F

￥g

CompletionGrade(g) ( PassingGrade(g) ( FailingGrade(g)

￥g

IncompletionGrade(g) ( ~CompletionGrade(g)

Definition of Grade:

￥g,p,c,q
Grade(p,c,q)=g ( g ( Grades ( c ( ClassesTaken(p,q)

[specification, objects]

Objects composed of other Objects as dictated above are defined by the composition.  Note that ClassesTaken is defined in [example statements, four], as requested.

￥r,q

r ( AvailableRooms(q) 

(
BuildingNumber(r,q) ( Integers ( RoomNumber(r,q) ( Strings (
PartPartition(r) = {BuildingNumber(r,q), RoomNumber(r,q)}

￥m,c,q
m ( MeetingRecords(c,q)

· c ( OfferedClasses(q) (
MeetingTime(m,c,q) ( Hours (
MeetingPlace(m,c,q) ( AvailableRooms(q) (
PartPartition(m) = {MeetingTime(m,c,q), MeetingPlace(m,c,q)}

￥c,q

c ( OfferedClasses(q)

(
ProgramIdentifier(c,q) ( Attributes ( ClassTitle(c,q) ( Strings (
ClassID(c,q) ( Integers ( SectionNumber(c,q) ( Integers (
ClassType(c,q) ( Attributes ( InstructorName(c,q) ( Strings (
(￥c1
c1 ( Prerequisites(c,q) ( (Эq1
c1 ( OfferedClasses(q1))) (
PartPartition(c) = {

ProgramIdentifer(c,q),ClassTitle(c,q),ClassID(c,q),

SectionNumber(c,q),ClassType(c,q),InstructorName(c,q),

Prerequisites(c,q),MeetingRecords(c,q)

}

￥p,q

p ( TeachingProfessors(q)

· FirstName(p,q) ( String ( LastName(p,q) ( String (
Department(p,q) ( Deparments (
(￥c
c ( ClassesTaught(c,q) ( c ( OfferedClasses(q)) (
PartPartition(p) = {

FirstName(p,q),LastName(p,q),Department(p,q),

ClassesTaught(p,q)

}

￥p,q

p ( EnrolledStudents(q)

· FirstName(p,q) ( String ( LastName(p,q) ( String (
Department(p,q) ( Deparments ( ClassesPassed(p,q) ( Integer (
(￥c
c ( ClassesPassed(p,q) ( PassingGrade(Grade(p,c,q))) (
PartPartition(p) = {

FirstName(p,q),LastName(p,q),Department(p,q),

ClassesTaken(p,q),ClassesPassed(p,q)

}

3.  Example Statements

[example statement, first]

“Schedule entries for a class contain the program identifier, the title of the class, a class id number, the section number, the class type, meeting times and meeting places, and the instructor name.”

￥c,q

c ( OfferedClasses(q)

(
PartPartition(ScheduleEntry(c,q)) = {





ProgramIdentifier(c,q),ClassTitle(c,q),ClassID(c,q),

SectionNumber(c,q),ClassType(c,q),InstructorName(c,q),

MeetingRecords(c,q)

}

[example statement, second]

“No two classes may have the same identifier.”

￥c1,c2,q
c1 ( OfferedClasses(q) ( c2 ( OfferedClasses(q) ( c1(c2

( ProgramIdentifier(c1,q) ( ProgramIdentifier(c2,q)

[example statement, third]

“Prof. Staff is the instructor who teaches the largest number of classes in any given quarter.”

￥p,q

p ( TeachingProfessors(q) ( Department(p,q)=ComputerScience (
LastName(p,q)=”Staff”

(
(￥p1
p1 ( TeachingProfessor(q) (
Department(p1,q)=ComputerScience (
LastName(p1,q)(”Staff”

· Size(ClassesTaught(p,q)) >

Size(ClassesTaught(p1,q))




)

[example statement, fourth]

“In order to take a class, a student has to have the respective prerequisites.”

￥c,p,q
c ( ClassesTaken(p,q)

· p ( EnrolledStudent(q) ( c ( OfferedClasses(q) (
(￥c1
c1 ( Prerequisites(c,q) ( (Эq1
c1 ( ClassesPassed(p,q1)))

