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Arthur Smith and the basic rules of calculus
1. Introduction

In his manuscript entitled “Proof of the atmospheric greenhouse effect” Arthur Smith
(2008, see http://arxiv.org/abs/0802.4324) introduced effective quantities by averaging
over the entire globe (see his Egs. (7) to (9)). Obviously, there is a violation of basic rules
of calculus. This fact is explained here.

If we define such effective values by averaging over the entire globe, we will
obtain

<‘P>:4—1nj‘1'd§2 . (1)

Here, ¥ is an arbitrary variable, Q is the solid angle (for a sphere Q=4 r) and dQ is

the differential solid angle. Note the radius of the globe does not play a role. For ¥ =T*
we immediately obtain

<T4>:ﬁ£T4 dQ . ?)

This equation is identical with Eq. (7) of Smith (2008). For the radiative emission of
energy we may write

G<ST4>:%£8T4 dQ (3)
or
<8T4>:ﬁ5[8T4 dQ (4)

Following Smith (2008, Eqg. (8)) this expression can be rearranged by

(e) = 4n:<LT4> £8 T dQ

This is obviously wrong because it would mean that <s T4> =(g) <T4> . The correct result
is

4 1 4 4 1 1 4
(eT >=E£8T dQ # (e) (T >:E£8dgﬂ!j aQ . 6)
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In his response
(http://arthur.shumwaysmith.com/life/content/why are some_people_so_easily _confuse
d ), Smith stated | am confused. Therefore, | explained it further. Equation (7) of Smith
reads:

1
Tt == (1) ox

According to Smith (2008), T, (t)" is defined as an average over the planetary surface.
Note that even this notation is awkward because the quantity planetary-averaged is
T(x,t)*, i.e., it should write (T(t)4 )eﬂ . Smith claimed that his Eq. (8),

1

“amrr T o

Eeff (t)

should be considered as a definition of & (t). If this is true, then this quantity cannot be

considered as an average over the planetary surface as Smith (2008) stated in the sentence
directly followed after his Eq. (6). A planetary-averaged (x,t) is given by

ey (t)= 2 n1r2 Ia(x,t)dx

Furthermore, averaging the product g(x,t) T(x,t)" over the planetary surface yields

(6O TR oy =5 [, ) T(x,1)" o

C4qr?

Dividing this equation by T, (t)* provides

1
4 = el t) T(x,t)* dx e O T(x 1) dx
(o) EOTO )eﬁzwlf JenoTo e

Tt (X’t)4 , IT(X’t)4 dx J‘T(X,t)4 dx 4rr?
dr

This means that Smith is wrong because {g(t)}# & (t). | wonder who confuse is.

2. Averaging in Turbulence

Here is another instance that underlines the absurdity of Smith’s (2008) suggestion.
The time average of an arbitrary time-dependent quantity f(t) is given by


http://arthur.shumwaysmith.com/life/content/why_are_some_people_so_easily_confused
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fo lim ltojt:‘(t)dt (6)
TooT . '

If we express f(t) by f(t)=f +f'(t) the definition (6) yields
to+T

= j(hf'(t))dt fyp fim 1 jf . )

T—> T

From this equation one can infer that

to+T

[F()dt=0 . (8)

to

Fo lim 1
T—> o T

According to these equations the time average of the product of two arbitrary time-
dependent quantities f(t) and g(t) is given by

to+T

_ lim 1
= TmeT jf . )

Expressing f(t)=f +f'(t) and g(t)=g +g'(t) leads to

to+T

fg— fim2 J(f+f'(t))(§+g'(t))dt (10)

or

Fg - T'me%tof(fé+§f'(t)+fg'(t)+f'(t)g'(t))dt (11)

or

fg=fg+ lm3J ()t + Mim tijg()dt + _lim i j(f (t)g'(t)) dt
(12)

According to Eq. (8) the second term and the third term on the right-hand side of this
equation are equal to zero. Thus, we obtain
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to+T

fg-fg+ M 2 [r@Og)a (13
or

fg=fg+fg (14)
with

g = im 2 [r0g)a (19

If f'g' could be expressed by f'g' =f'g' or
to+T | 1 | 1 to+T
< [FOg@)d= 1" — Jf ORISR Ig , (16)

ty 0

as suggested by Smith (2008) with his equation (8), we would have
'g' =0 . 7)

Consequently, all variance or covariance terms that occur in the governing equations of
turbulent systems would be equal to zero. This is sheer nonsense.



