
Let’s use OOP 
to simulate something.
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A person has a name. 
A person can be a safety officer. 
A person can have at most one boss. 

We can access a person's name. 
We can make someone be a safety officer. 
We can determine whether a person is a safety officer. 
We can access a person's boss.

Maria is Lisa’s boss. 
Lisa is Melissa's boss. 
Lisa is Theresa’s boss. 
Melissa is Ben’s boss. 
Melissa is Colleen’s boss. 
Theresa is Brian’s boss. 
Theresa is John’s boss. 
Brian is a safety officer.



A person has a name.

public class Person {
    private String name;

    public Person(String name) {
        this.name = name;
    }

   // getters…    
   // auto-generated hashCode and equals…
}  

Person ben = new Person("Ben");
System.out.println(ben.getName());



A person can be a safety officer.

Person brian = new Person("Brian"); 
brian.makeSafetyOfficer();

public class Person {
    ...
    private boolean isSafetyOfficer; 
    ...
    public Person(String name) {
        this.name = name;
        this.isSafetyOfficer = false;
    }    
    ...
    public void makeSafetyOfficer() {
        this.isSafetyOfficer = true;
    }
    ...
}  



A person can have at most one boss.
Person lisa = new Person("Lisa", maria);         
System.out.println(lisa.getBoss().getName());
System.out.println(maria.getBoss());

public class Person {
    ...
    private Person boss;
    ...
    public Person(String name) {
        this.name = name;
        this.isSafetyOfficer = false;
        this.boss = null;
    }

    public Person(String name, Person boss) {
        this(name);
        this.boss = boss; 
    }
    ...
    public Person getBoss() {
        return this.boss;
    }
    ...   
}  
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A person has a name. 
A person can be a safety officer. 
A person can have at most one boss. 

We can access a person's name. 
We can make someone be a safety officer. 
We can determine whether a person is a safety officer. 
We can access a person's boss. 

Does A work with B? (i.e., are A and B coworkers?) 
A and B are coworkers if and only if they have the same boss. 

Is B the employee of A? 
B is the employee of A if and only if A is B’s boss. 

Who are A’s employees? 
A’s employees are all the people whose boss is A. 

Who are A's safety officers? 
A’s safety officers are any coworkers of A who are safety officers.



A works with B if and only if they have the same boss.

Does A work with B?

ben.worksWith(colleen)
ben.worksWith(brian)

    public boolean worksWith(Person person) {
        Person myBoss = this.getBoss();
        Person theirBoss = person.getBoss();
        return myBoss != null && 
               myBoss.equals(theirBoss);
    }



Why can’t we just say this?

Maria is Lisa’s boss. 

Lisa is Melissa's boss. 
Lisa is Theresa’s boss. 

Melissa is Ben’s boss. 
Melissa is Colleen’s boss. 

Theresa is Brian’s boss. 
Theresa is John’s boss. 

Brian is a safety officer. 

Person A is an employee of person B if B is A's boss. 

Person A works with person B if they have the same boss. 

Person A’s safety officer is anyone A works with who is a safety officer.



Behold: Prolog!

boss(maria, lisa). 

boss(lisa, melissa). 
boss(lisa, theresa). 

boss(melissa, ben). 
boss(melissa, colleen). 

boss(theresa, brian). 
boss(theresa, john). 

safetyOfficer(brian). 

employee(PersonA, PersonB) :- boss(PersonB, PersonA). 

worksWith(PersonA, PersonB) :-  
    boss(Boss, PersonA), boss(Boss, PersonB). 

safetyOfficer(PersonA, PersonB) :-  
    worksWith(PersonA, PersonB), safetyOfficer(PersonA).



Logic, sets, and Recursion 
Robert L. Causey



Prolog is  
syntactic sugar for  

the predicate calculus.*

*



Hmmm Racket

Turing 
Machine 

0 jumpn 0

λ 
Calculus 

( (λ (x) (x  x)) (λ (x) (x  x)) )

≡

≡
Turing 
1937

Prolog

Predicate 
Calculus 

p :- p

≡

≡
Church (1936), 
Turing (1937)



Data≡Programs

Language influences thought.

2.

1.

3.
Computers are powerful.

and self-reference is powerful

they change our lives for good and bad
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