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We’ll learn to
model systems in a way that’s unambiguous and 
mathematically precise.

We’ll be able to
say what it means for a system to satisfy its specification,

and prove that it does so.

We’ll need
a substantial toolbox of discrete math and formal logic.

Don’t worry; we’ll teach it, not assume it.
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- Formal languages
- Induction/recursion
- Propositional logic
- Predicate logic



  

We’ll learn to
model systems in a way that’s unambiguous and 
mathematically precise.

We’ll be able to
say what it means for a system to satisfy its specification,

and prove that it does so.

We’ll need
a substantial toolbox of discrete math and formal logic.

Don’t worry; we’ll teach it, not assume it.

- Logic
- State machines
- Hoare logic
- Lambda calculus



  

We’ll learn to
model systems in a way that’s unambiguous and 
mathematically precise.

We’ll be able to
say what it means for a system to satisfy its specification,

and prove that it does so.

We’ll need
a substantial toolbox of discrete math and formal logic.

Don’t worry; we’ll teach it, not assume it.

- Hoare triples
- Safety and liveness
- Predicate logic



  

We’ll learn to
model systems in a way that’s unambiguous and 
mathematically precise.

We’ll be able to
say what it means for a system to satisfy its specification,

and prove that it does so.

We’ll need
a substantial toolbox of discrete math and formal logic.

Don’t worry; we’ll teach it, not assume it.

- Invariants and variants
- Natural deduction
- Calculating with logic
- Induction
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Non-examples
This RFC is a specification in English.

Natural language specs tend to have:
● Ambiguities
● Room for interpretation
● Important details in the writer’s head 

absent from actual text.



  

Non-examples
This RFC is a specification in English.

Natural language specs tend to have:
● Ambiguities
● Room for interpretation
● Important details in the writer’s head 

absent from actual text.

You’ve experienced this yourself
now, in Assignment 2.



  

Non-examples
DrawPolygons

– polygons:Array(Polygon)

+paint(g:Graphics):void
+main(args:String[]):void

Polygon

#center:Point

– Polygon(p:Point)
+Polygon(x:int, y: int)
+paint(g:Graphics):void

Square

+Square(x:int, y: int)

Rectangle

+Rectangle(x:int, y: int)

Circle

+Circle(x:int, y: int)

Point



  

Non-examples
DrawPolygons

– polygons:Array(Polygon)

+paint(g:Graphics):void
+main(args:String[]):void

Polygon

#center:Point

– Polygon(p:Point)
+Polygon(x:int, y: int)
+paint(g:Graphics):void

Square

+Square(x:int, y: int)

Rectangle

+Rectangle(x:int, y: int)

Circle

+Circle(x:int, y: int)

Point

This UML diagram describes the 
structure of the system, not its behaviour.

Could we give it meaning using the tools from this course?



  

Non-examples
DrawPolygons

– polygons:Array(Polygon)

+paint(g:Graphics):void
+main(args:String[]):void

Polygon

#center:Point

– Polygon(p:Point)
+Polygon(x:int, y: int)
+paint(g:Graphics):void

Square

+Square(x:int, y: int)

Rectangle

+Rectangle(x:int, y: int)

Circle

+Circle(x:int, y: int)

Point

This UML diagram describes the 
structure of the system, not its behaviour.

..oh btw, OO developers regularly use other
modelling tools from this course

(though they may not know they do)



  

From Java’s library documentation



  

From Java’s library documentation

The “Returns” statement is a postcondition!



  

From Java’s library documentation

The “Throws” statement is a (negated) precondition!



  

From Java’s library documentation

In OO design this is called design by contract, not Hoare triples, but it’s the same thing.

You know how to prove this function is correct: Hoare logic.

Formal methods have found bugs in Java’s standard library before.

Maybe you’ll find the next bug? :)



  

Practice exam
Exam coming up soon: May 9th 8AM - May 10th 8AM

The 2021 exam is available for practice on the course website.

It’s mostly representative of what you should expect. Any topic covered in the 
lectures and tutes may come up.



  

Related courses
COMP3151: Foundations of Concurrency
COMP3161: Concepts of Programming Languages
COMP3153: Algorithmic Program Verification
COMP4141: Theory of Computation
COMP4161: Advanced Topics in Software Verification
COMP9020: Foundations of Computer Science
COMP6721: (In-)formal Methods
SENG2011: Workshop on Reasoning About Programs



  

That’s all folks!
Thanks for attending the course.

Please don’t forget to do the myExperience survey.

Come talk to me if you’re interested in thesis/ToR projects :)
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