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Heisenberg's uncertainty principle postulates that it is impossible to determine the momentum and 

position of a microscopic particle accurately simultaneously. The basic non-relativistic relation of 

this principle is given by 

ΔpΔx ≥ h    … (1) 

 

Where Δp is the uncertainty in momentum and Δx is the uncertainty in the position. In this relation, 

h (= 6.63 × 10‒34 J sec) is Planck’s constant and represents the minimum momentum and position 

of this particle. 

 

Another non-relativistic form of Heisenberg’s principle relates uncertainty in energy to uncertainty 

in time 

 

ΔEΔt ≥ h    … (2) 

 

Where ΔE and Δt are the uncertainties in energy and in time.1 

 

Let us remind ourselves that in physics, the symbol “d” represents an infinitesimal (infinitely 

small) change of some varying physical quantity. We will consider a free particle of mass m 

moving along the x-axis (in the positive x-axis direction) with a non-relativistic speed υ, with linear 

momentum 

 

P = mυ 

 

And the kinetic energy 

 

E = p2/2m. 

 

It will cover the distance dx = υdt during the time interval dt. By differentiating these two 

equations, we get 

 

dp = m×dυ    … (3) 

 

and 

 

                                                
1 It appears that the concept of time uncertainty is not entirely clear. 
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dE = p2/2m = mυ×dυ 

 

where dp (or dv), dE and dt are the appropriate changes of momentum (or speed), energy and time 

interval. 

 

Multiplying the last equation by dt and combining it with eqn. (3) and dx = υdt, we, after a bit of 

algebra, have 

dE×dt = mυ×dt×dυ = m×dυ×dx 

 

and we write 

 

dp×dx = dE×dt. 

 

Тhe terms dp×dx and dE×dt are the products of two infinitely small physical quantities; therefore, 

they are “infinitely” infinitesimal. It sounds weird. In addition, these products are equal. 

 

The products dp×dx and dE×dt resembleHeisenberg’s Δp×Δx and dE×dt. In contrast to these 

products, Δp×Δx [eqn. (1)] and ΔE×Δt [eqn. (2)] are not “infinitely” infinitesimal since their 

minimum is h and they are not equal. In other words, the mathematical derivative of the first order 

cannot be applied in any mathematical approach to the Heisenberg uncertainty principle. This is 

often the case in textbooks and other publications of elementary quantum physics.2 

 

According to eqn. (2), if Δt is infinitely small, then ΔE would be infinitely large. This is 

impossible.3 Indeed, the Universe is an isolated system and at a particular cosmic moment, its 

usable energy is constant and, say, equal to ε. At that moment, ΔE can be as large as ε or finite. 

In other words, a limitation to the energy disturbances or inaccuracy of the measured energy. In 

this case, 

 

Δt = h/ε = constant. 

Thus, Δt cannot be infinitely small but only extremely small and finite. 

If the Universe is eternal, then ε would be zero by now and Δt would be infinitely large. [To 

remind us, the Bible only has a definite stand: the Universe has a beginning and an end, so it is not 

eternal (Genesis 1:1)]. An infinitely large Universe would require an infinite amount of usable 

energy ε, and then Δt would be zero. [The biblical verse (Isaiah 55:9) tells us that the Universe is 

infinite]. 

 

In conclusion, it appears that the Universe is not eternal but “pro-tempore” and is not infinite but 

finite. 
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