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Can scientists prove that a formulation of a law

. ? . : v
of nature is true: 4 odd anit Y sonten@ 8 L0

o L\
My short answer to this question is No© \OY WA

» - et Q .
In this essay | reason in two ways for my answer. YXOW A\ oa ’\\'—Q Oﬂ .
Before entering the discussion, we must agree on what we mean by a formulation of a law of nature gzlr\go

true. It's not far-fetched to assume that /i wa\u:ﬂ
- we agree that by nature here we mean something out of our minds, and MD)

we agree that nature exists independent of our mind, and it's the same as what is being studied by
scientists. :
Also assumed in the question is that nature has a law (i.e., its behaviour follows a certain pattern
throughout its existence) and that this law can be formulated by scientists. By formulating a law, we mean
making a mathematical mode its elements correspond to elements of nature and then expressing

sIrelations between the elements of the mathematical model in a mathematical formula. The scientists should

be able to share the model and the formula with other scientists or members of public”All these
assumptions and their components can be discussed and investigated further, but here we consider them
agreed
Based on these assumptions a formulation of a law of nature (a formula) is true if and only if
1) The model and the formula are consistent and explicit (i.e., they do not change randomly, and they
are not ambiguous) over the scope of the model and the formula. By the scope, | mean all the
situations that relation between nature and the model/formula holds, for example, a cosmological
formula can have a time scope from The Big Bang (beginning of the time) to the end of the Universe
(end of the time) and a space-scope of whole universe, thus this model and the formula should be
consistent and explicit throughout the whole universe from The Big Bang to the end of the Universe.
2) The model and the nature keep the correspondence between the elements throughout the scope of
the formula, i.e., if the formula shows that Entropy is ever-increasing in the universe as time passes,
then every time Entropy in the universe is measured it should show a value higher than previous
measurement. If the formula also gives a certain rate for this increase, the measured rate should
also correspond to the value given by the formula. .
| proposed the above 2 conditions as necessary and sufficient conditions for a formula to be true. It's quite
easy to see the necessity of these conditions. If condition 1 is not met it means that the formula can change
haphazardly, or it may be ambiguous. Any of these would make evaluation of the trueness of the formula
pointless, as any discrepancy between the formula and the nature can be attributed to the formula being
inconsistent or vague. Condition 2 is necessary as it seems to be the definition of trueness of a formula.
Condition 2 seems to be sufficient in itself for a formula to be true, and condition 1 is only added to close
the loophole and prevent some vague and inconsistent formula being evaluated as true. | don’t know of any
other loopholes that need closing, so | assume the above 2 conditions to be sufficient.
Now based on all this, here are my reasons for saying that scientists can never prove a formula to be true:

Reasoning 1:

Satisfying condition 2 above, would require running measurements throughout the proposed scope. There

are three situations based on the time-scope:
Infinite time-scope: If the model and the formula claim to be valid infinitely and assume that nature
exists indefinitely, then this itself indicates that satisfying condition 2 will take infinite time/effort and
Is Impossible, so the formula cannot be proved true.
Finite time-sccpe (predicting an end to the time): In this case satisfying condition 2 would require
waiting for the end of the time (end of scope). By then, either the time ends as predicted, and thus
the proof is pointless as our life would not continue beyond end of time, or if the end doesn't happen
as predicted, then the formula is proved wrong.

- Limited time-scope: A formula that restricts it's time-scope to a limited time or some period in past
can hardly claim to be a formulation of a law of nature unless it can explain why the concerned law
has/had such a limited time-scope. This would result in a second formula for the change of law out
of the limited scope. This formula itself can be of the first two categories or if of the third category,
would result in a third formula. We can continue in this way till we have a formula of first two
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categories. To explain further, let's say that we are presented with a formula F which is claimed to
be true during period A. Such a claim implies that the concerned rule of nature is different outside of
period A, and such an implied claim is for the whole time-scope of the nature. (The implied claim
can be expressed as: law of nature for period A follows formula F, and outside period A follows
something other than F. The scope given as “outside period A” is the whole time-scope of the
nature except for A.)
One important point is to be aware of any hidden elements/assumptions in model/formula. Lots of times we
assume causation, or infinite continuation of time or space, or such assumptions, as given. But these
should be investigated in their own terms. The problem of induction is one of these hidden conditions
claiming that since all measurements till nrow has been consistent with a formula, then it's accepted that the
formula will be consistent throughout the scope of the formula. Sometimes such an induction is based on
some chain of causation. Presenting the formula as a result of such a chain make it harder to dispute the
formula, as it would bring under question the whole chain of causation. But anyway, the rule of induction, or
a causation chain implied in a formula need to be investigated on themselves and evaluated to be true or
not. Proving rule of induction to be true runs into the same problem stated above. i.e., to show that our
induction was true we must wait for end of time and measure for the whole scope of inducted formula.

But besides taking measurements and comparing nature and the formula as presented above, there might
be another way of satisfying condition 2, that is to show that the formula is intrinsically true based on the
imodel chosen. This would require showing that (a) the elements of the model/formula correctly represent
their real-world counterparts and this would take us back to the above problem. For example if the formula
has mass of objects as one of its elements, we have to show that relevant elements of real world
had/has/will have a mass and that their mass have been behaving and will behave as we define in our
formula (e.g. mass can be represented by a real positive number and it has certain relation with energy,
another element of the formula in this example.) If we succeed in preving (a), which is impossible as
mentioned above, then we must show that (b) our formula is a fully consistent relation between the
elements. Proving (b) is not an easy task either. It would require a deep analysis of all assumptions implicit
in the system and formula and proving that changing any of the assumption would lead to an inconsistent
system.

The last paragraph leads us to the inherent problem with induction of a law of nature. We know of
mathematical induction and agree that it works well in mathematical formulas containing natural numbers.
But when we try to apply the same rule to real-world, we must first show that the real-world thing that we
assign a natural number to it, can actually be represented in that way and that proves impossible in itself.
For example, when we say that sun came up in day 1, sun came up in day 2, etc. We are assigning a
natural number to each day and stating that the difference between day 1 and day 2 is just in the passage
of day 1, and when we move from day 2 to day 3, the time passed is just same as day 1 (just like in maths
when we say that 1+1=2 and 2+1=3) but we know that it's not correct and day 1 and day 2 have a lot of
differences. And the only way to justify this assignment truly is to go through all days, till the end of days
and show that the differences can be negligible. (We are not mentioning here the inherent problem that,
rising of the sun is embedded in the definition of day indeed. We can say that sun always come up on next
day, as if it doesn't, the next day wouldn't start, would it?) In other words, the main problem is that we have
built mathematical systems in our mind and as they are products of our mind we can be quite certain about
correctness of a formula expressed in the system (ignoring the famous paradoxes and Godel's
incompleteness theorem for the moment) and we try to project such mathematical systems to the real world
and in this projection we ignore a lot of possible differences between our mathematical system and real
world and assume a one-to-one correspondence and build on it. We cover the shaky foundations of our
theory/formula with the big facade of laws and formulas we build and try to forget that in fact we never
addressed the main assumption that our mathematical system corresponds to real world correctly. And this
is after seeing throughout history so many failures of the systems, theories and formulas proposed by great
scientists, accepted and used for long pe&s of time before finding out that they were fundamentally

wrong. CUV\LA 35\/\

\/M , ‘

Scientific formulahons are models of the world created in the mind a%\(s\mce we are part of the same world
then our mind is also a product and part of the same world and same rules govern it, thus we.can never
have a perfect model, perfectly true to nature. If we believe that there is a single law of nature, then the
nature itself and the model in our mind (our scientific formulation of the nature) cannot correspond
erfectly, as this would require law of nature having the same outconme in two totally different situations: the
v\
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Module Learning Outcomes
_(from module syllabus)

Upon the successful completion of this module, the student should be able to:
Demonstrate a sophisticated critical awareness of various views on truth,

belief, knowledge, and the possibility of knowledge;

* Demonstrate an advanced understanding of the importance of epistemology
in the development of the history of ideas;

* Demonstrate an advanced level of knowledge of the ideas and positions of ley
philosophers central to epistemology.

TASK DESCRIPTION

Choose one of the following essay questions:

1 How (if at all) is knowledge possible in the light of the Heraclitean doctrine of flux?

2. ‘Although the work of Plato has been criticised by many philosophers, both early and
contemporary ones, there is no doubt that his work has played a central role in the history
of ideas and the development of contemporary philosophy. A great many of the issues and
concerns of modern philosophers were originally taken up by Plato, some 2,300 years
earlier’ (RH, Lecture for CSPH7040). Discuss. In your discussion, you shouid incorporate
an assessment of Plato’s contribution to epistemology.

3 Can scientists prove that a formulation of a law of nature is true? Provide reasons /
support for your answer and discuss with reference to the problem of induction.

4. What are the chief problems that philosophers have confronted in providing a -
definition of knowledge that would stand firm against the threat of sceptical doubt?
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