
Physical Problem Solving

Debate: Leibniz versus Newton

Date: Monday 26 Sept, 2016 during class

1 General Comments

There will be 2 debates, each 55 minutes in length – one in English and one in French on the same topic.
The topic is:

Are space and time defined in absolute or relative terms?

Two teams will be formed that will defend opposing positions on the topic: the ‘Newtonians’ will defend
the absolutist view while the ‘Leibnizians’ will defend the relational view. Each team will prepare a 3 min
opening statement followed by a fixed question period. For each question, the defending side will prepare
a 3 min answer followed by a 2 min rebuttal and 2 min open discussion. After this, there will be a 15 min
moderated open discussion.

2 Format

• Introduction by the Moderator (2 min)

• Opening Statements (2 × 3 = 6 min)

• Questions to Newtonians: (3 + 2 + 2 = 7 min/each)

1. The Principle of Sufficient Reason states that Absolute Space, if it exists, should have a sufficient
reason for doing so. But Absolute Space, by its very definition, must exist without reason. Does
this not force us to reject Absolute Space?

2. The Principle of the Identity of Indiscernibles suggests that, because no point in space (or time)
can be distinguished from any other, global translations or rotations of a system, which are
indistinguishable from the original system, should be considered identical. Nevertheless, absolute
space would distinguish such situations. Does this not, therefore, disprove the existence of absolute
space (and time)?

3. In the example of Newton’s bucket, if one takes into account the relative motion of ALL objects
in the Universe, then the fixed stars should play a much more important role than the relative
motion of the water and bucket. Do the fixed stars then provide an adequate replacement for the
concept of absolute space?

• Questions to Leibnizians: (3 + 2 + 2 = 7 min/each)

1. The assumption of absolute space leads to Newton’s laws of motion that, in turn, have led to exten-
sive empirical predictions verified by experiment. Does this not justify the use of the assumption
of Absolute Space in the formalism?

2. You claim that only relative motions are important, but the example of Newton’s bucket clearly
illustrates that physical effects are caused by motion with respect to absolute space, not relative
motions. Does this not justify the use of absolute space?
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3. Is Mach’s argument not impractical because it is requires knowledge of the motions of every object
in the Universe, clearly an impossible feat? Moreover, because information propagates only locally
at a finite speed, does this not present a challenge to the formalism?

3 Evaluation Procedure

• The debate will be worth 15% of the final mark.

• Students will work in groups with an assigned tutor.

• Each group must submit:

– A written document outlining the list of tasks assigned to each group member.

– A summary of the main arguments including: the opening statement, responses to the debate
questions, rebuttals to the debate questions and a closing statement.

• Tutors will assign a mark to each student in the group based on participation, work ethic and quality.
This mark will be based on the student’s performance in both the preparation for the debate – including
the drafting of the documents – and the debate itself.

• Each group will receive an overall mark from all tutors (and Prof Gryb) for their performance in the
debate and the quality of the written documents.

• Final grades will be calculated based on both the group marks and the individual marks.

4 Tips for Preparation

• Begin by assigning tasks to different members of the group.

• Split into 5 groups: 1 to prepare the Opening Statement, 3 to respond to 1 question and provide 1
rebuttal, and 1 to prepare the written documents.

• Not all members of each group need to speak, but everyone in the group will be judged on the prepa-
ration of the speakers, so prepare well ahead of time. This can include the drafting of the documents
that need to be submitted in addition to the debate itself.

• For the Opening Statement: Start with a strong statement that summarizes the position you are
defending. Back up this statement will clear arguments. Use the questions and possible answers as
guides.

• For the response to the Questions: look over the Handout: On Space and Time and ask yourself:
“What would Newton (or Leibniz) have said?” These are difficult question so USE YOUR BRAINS!!

• For the rebuttals: Try to predict how the opposing team will answer each question, then think of a
way to attack them. This is the most difficult task, so think carefully here.

• For the open discussion: Try to write down points that came up in the question period or opening
statements to attack them later.
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