
LAMPORT HOW TO WRITE A PROOF OF THE TRANSITIVE PROPERTY

A method of writing proofs is proposed that makes it much harder to prove . rect; it works as well for proving any
transitive relation, such as <.

Furthermore, because the syntax of the controlled natural language uses TeX formalisms, the semi-formal
proofs and theorem can be automatically typeset in an appealing way. A concrete implementation of this
algorithm is discussed below. Time flows forward as we traverse the graph upwards through the set of events
represented as annotated points. An irreflexive total ordering is a irreflexive partial ordering that satisifes
another condition. We can visualize such a system using a space-time graph, such as the one in Figure 1
below. Here are some examples of the previous three properties being satisfied. For example, we say that an
event at AM occurs before an event at AM. Thus, one gains the value of the verified formal proof, without
needing ever to explicitly consider the formal proof object. If one process sends a message and another
receives a message, the two are events are connected by a colored line. This article explores the concept of and
an implementation of the logical clocks invented by Leslie Lamport in his seminal paper Time, Clocks, and
the Ordering of Events in a Distributed System. I encourage everyone to go try out the web interface examples
, which includes Naproche semi-formal but fully verified proofs of elementary results in group theory, set
theory, and a chunk of Landau's text. The idea of Naproche for Natural language Proof Checking is to focus
precisely on the layer of proof detail that exists between the fully formal proofs that can be checked by
computer and the fully natural language proofs used by humans. In distributed systems, physical clocks are not
always precise, so we can't rely on physical time to order events. In particular, the Naproche proof system
implements this semi-formal language idea. Blog Lamport's Logical Clocks People use physical time to order
events. It's surprisingly simple! See also this article describing the system and try out the web interface
examples. The implementation provides a function lamport. These numbers act as timestamps that help us
order events. Instead, we can use logical clocks to create a partial or total ordering of events. Math Refresher
Before we dive into time, clocks, or ordering, let's quickly review a bit of the underlying math. The pdf and
proof object are temporary files, but can be generated by clicking on "create pdf" or "Logical check" at the
web interface. A Partial Ordering Physical time forms a natural "happened-before" irreflexive partial ordering
of events. This text entered verbatim results in the formal proof object , which is verified as correct. Our
distributed system consists of a set of processes that each execute their own set of events. Since our clocks
logically order events, rather than physically order them, we call them logical clocks. The effect is that by
using the semi-formal language, one guides Naproche to a formal proof which can then be verified. When
using Naproche, one creates proofs in a controlled natural language, a semi-formal natural-seeming language,
while under the hood the system converts the semi-formal proof to an unseen fully formal proof, which is
proof-checked by one of the standard formal proof-checkers. Unlike physical clocks which are physical
entities that assign physical times to events, our clocks are simply a conceptualization of a mathematical
function that assigns numbers to events. In fact, there has been some truly interesting work on this topic.
Given a system, we can construct a logical clock using a simple algorithm. Sets A set is an unordered
collection of distinct things. Each vertical line represents a process. We evaluate our logical clocks with the
following correctness criterion known as the Clock Condition. Since physical clocks are imprecise, we can't
use physical time in a distributed system, but we'd still like an irreflexive partial ordering of events. Here's a
couple of examples! There are three events each process can execute: A local event Sending a message to
another process Receiving a message from another process The union of every process' events is the set of
events we wish to order. Here is an example of Naproche text, and you may also consult the pdf output here.
In Figure 1, timestamps are associated with horizontal dashed lines beginning at 0 and increasing by 1
forwards through time. This is quite different than total orderings. We'll define such an ordering, but first, let's
formalize our system a bit. Implementation I implemented Lamport's logical clocks in Python! For example,
the "less-than" relation on natural numbers is an irreflexive total ordering.


