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The diversity of conflicting contradistinctions available from parallel universes is
commonly exaggerated. The number of required universes is shown to increase expo-
nentially with respect to the number of desired contradistinctions. For the commonly
cited upper bound of 10" universes in the multiverse, only 3,322 binary contradistinc-
tions are possible. What about a countably infinite number of universes? Any finite
number of contradistinctions are possible in such a multiverse. If, though, there are a
countably infinite number of contradistinctions, all possible cases are not realizable in
a multiverse with a countably infinite number of universes.

ultiple universes essentially
existing side by side constitute
the multiverse. If a multiverse

exists, the number of parallel universes
is a question of debate. Serious scientific
conception of the multiverse dates to at
least 1952 when Erwin Schrodinger sug-
gested their existence.! The multiverse
was subsequently predicted by string
theory, a beautifully elegant model that
more and more looks to be unprovable.

Claims of resources available from paral-
lel universes are often wildly exaggerated.
Such claims can be used to discount the
seemingly miraculous fine tuning of our
own universe in order to support life.?
If there are numerous parallel universes
each with different properties, the highly
unlikely chance of the existence of our
fine-tuned universe is increased.
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The enormous diversity available from
parallel universes, collectively called
the multiverse, is suggested by the fol-
lowing exchange in the sitcom The Big
Bang Theory between consummate nerd
Sheldon Cooper and Penny, the girl next
door.?

Penny: Morning, Sheldon! Come dance
with me!

Sheldon: No.
Penny: Why not?

Sheldon: While I subscribe to the many
worlds theory which posits the
existence of an infinite number
of Sheldons in an infinite number
of universes, I assure you that in

none of them I am dancing.
Penny: Are you fun in any of them?

Sheldon: The math would suggest that in
afew I'm a clown made of candy.

But I don’t dance.

Although this dialogue is written as com-
edy, we can and will analyze its truth
using Georg Cantor’s theory of infinite
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numbers. If there are an infinite number of universes,
Sheldon could be right.

Physicist Max Tegmark makes a similar though
less powerful statement with a greater degree of
seriousness:

Is there a copy of you reading this article? A person
who is not you but who lives on a planet called
Earth, with misty mountains, fertile fields and
sprawling cities, in a solar system with eight other
planets? The life of this person has been identical to
yours in every respect. But perhaps he or she now
decides to put down this article without finishing
it, while you read on.*

Many physicists are champions of the multiverse.
Others are skeptical of their existence.® “Some [sci-
entists] even contend that studying the multiverse
doesn’t count as science.”® Our purpose is not to
participate in the multiverse existence debate. Nor
will we discuss the various theories in physics that
purport to support the existence of various models
of multiverses. Interested readers can read the well-
written article by Tegmark’ or other tutorials.®? Our
purpose is to examine consequential claims often
made concerning the existence of the multiverse.

Appealing to an infinite number of parallel uni-
verses lends credence to the contingency claims
made by Sheldon. But assumption of anything infi-
nite ultimately leads to logical absurdities® such as
Hilbert’s Hotel and the Tristram Shandy paradox.'
Mathematician David Hilbert noted,

The infinite is nowhere to be found in reality. It
neither exists in nature nor provides a legitimate
basis for rational thought. The role that remains for
the infinite to play is solely that of an idea."

There are those who disagree with Hilbert and argue
the infinite does exist. Even so, the mathematical
idea of the infinite due to Cantor'? is well developed
and allows us to visit Sheldon’s infinite universe case
later. This author is unaware of any physical manifes-
tation of infinity and therefore sides with Hilbert in
this philosophical debate.

The multiverse offers an explanation to the fine tun-
ing of our universe that materialists readily embrace.
Bernard Carr claims, “If you don’t want God, you’'d
better have a multiverse.””® Why? If there were a
large number of parallel universes, the existence of
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an accidental fine-tuned universe becomes more

probable.

The anthropic principle embraced by materialists
and others explains fine tuning of our universe with
the argument: “If the universe were not tuned for
life, we wouldn’t be here to notice it.” The multiverse
diminishes the need for imposition of the awkward
anthropic principle.** We contribute to this argu-
ment in favor of creative fine tuning by noting that as
many as 10 parallel universes come nowhere near
to explaining meaningful diversity in the multiverse.

Let’s first address the case in which the number of
parallel universes is enormous but still finite. We
make some simple calculations that reveal that avail-
able contradistinctions are not as great as they first
might appear.

For a Finite Multiverse

There are many models of the multiverse.’> A com-
monly quoted upper bound on the number of
possible universes in the multiverse is the enormous
number® U = 10%°.*7 On first viewing, it looks as if
there is nothing that we cannot do in this enormous
space. A closer look shows that this is not the case.

Consider the case of a single binary contradistinc-
tion: Sheldon dances in one universe and does not
dance in another. Two universes are required for
this. Let's add a second contradistinction: Sheldon
has read Max Tegmark’s paper in one universe and
has not in another. To allow both contradistinctions,
four universes are required.

Let’s assign a binary assignment of 0 and 1 to distin-
guish between two contradistinctions: 0 for NO and
1 for YES. For one contradistinction, two universes
are needed: one where Sheldon dances and one
where he does not.

For two contradistinctions, the four required uni-
verses for all possibilities would be tagged 00, 01, 10,
and 11 for NO-NO, NO-YES, YES-NO and YES-YES.
If a third contradistinction were added, eight uni-
verses are required: 000, 001, 010, 011, 100, 101, 110,
and 111. Each additional contradistinction doubles
the number of required universes. Therefore, if C
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binary contradistinctions are desired, we need, at
minimum
U = 2€ universes.

If we perform the inverse operation, we find that the
maximum allowable number of contradistinctions
for universes is as follows:

C = log, U contradistinctions.

So what can be accomplished with 10 universes in
the multiverse? The answer is only

C =log, 10" = 3322 contradistinctions.

That is not a very big number. Making a list of con-
tradistinctions this long is not only straightforward
but reveals that we do not have the freedom of diver-
sity initially assumed by Tegmark or Sheldon. This
list might be as follows:

1. The actor who plays Sheldon dances. The
actor who plays Sheldon does not dance.

2. The actor who plays Sheldon reads Tegmark’s
paper. The actor who plays Sheldon does not
read the paper.

3. Donald Trump becomes president of the
United States. Donald Trump never becomes
president.

4. Elon Musk’s rocket to Mars is successfully
launched. The rocket is not successfully
launched.

5. Mark Twain grows a moustache. Mark Twain
does not grow a moustache.

3322. Blaise Pascal proposes Pascal’s Wager. Pascal
does not.

In this list we have used only binary contradistinc-
tions. We could have trinary mutually exclusive
contradistinctions such as the following: (1) “The
Wizard of Oz” won the Academy Award for Best
Picture in 1939; (2) “Gone with the Wind” won the
Academy Award for Best Picture in 1939; or (3)
“Mr. Smith Goes to Washington” won the Academy
Award for Best Picture in 1939. Instead of multiply-
ing the number of universes by 2, we would multiply
the number of universes by 3.

Contingencies for a single event need not be binary
or trinary. They can be in the millions. Some claim
that there are about 10 million colors distinguish-
able by the discriminating human eye. If we listed
all 10 million contradistinctions regarding, say, the
currently most common car color on Earth, the num-
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ber of universes required to cover all cases would be
multiplied by 10 million.

The allowable contradistinctions grow logarithmi-
cally with respect to the number of universes. This
is very slow. For the claims of Tegmark and Sheldon
to be credible, the number of universes in the multi-
verse must be unbelievably large. The figure of 10'%%
universes does not do it. If the number of parallel
universes can be made arbitrarily large, though, all
combinations from a finite contingency palate can be
painted. Depending on how one defines a universe,
Linde and Vanchurin have derived admitted specu-
lative values of 10" to 10""""™ parallel universes."®
These are incredible jaw-dropping numbers con-
sidering that there are only about 10% atoms in the
universe.

The U = 10" universe count corresponds to about
C = 3 x 107 possible binary contradistinctions. Here
is an illustration of how this can happen. Assume
atoms in our universe and parallel universes are lexi-
cographically ordered from 1 to 10%. Atom #1 in our
universe differs in some manner at any point of time
from atom #1 in the parallel universe at some point
in time. Possibly it could be displaced by a few mil-
lion Planck lengths. This requires two universes. An
additional parallel universe could have atom #2 like-
wise displaced, and so forth. Continuing with all the
atoms one at a time results in the requirement of 10%
binary contradistinctions which cannot be contained
in the 10" parallel universes which, as we have cal-
culated, have the capacity for only 3 x 10" possible
binary contradistinctions. And we have not consid-
ered, as yet, the contradistinction of whether you
are made of candy in some parallel universe or have
completed reading Tegmark’s paper.

We have implicitly assumed here, as Tegmark and
Sheldon did, that all of the parallel universes are
similar to ours. This is not necessarily the case. The
number of atoms being the same as in our illustration
cannot be assumed. Indeed, we have also assumed
the existence of time and atoms in the parallel uni-
verses. This may not be the case.

We have no corresponding illustration for exhaust-
ing contingencies in U = 10""""" parallel universes.
If we write a one on an atom and continued to write
zeros on all the remaining 10*° atoms in the universe,
we have written the number 10" which pales in
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comparison. Taking the base 2 log of 101" we
calculate the corresponding allowance of a C that is
greater than 1000000 binary contradistinctions. That
is a lot! If the number of parallel universes is large
enough, you might be, as claimed by Sheldon, a
dancing clown made of candy in one of them.

An interesting limitation occurs, though, when the
number of universes in the multiverse becomes infi-
nite compared to which the number 10" now
pales in comparison.

An Infinite Number of Universes in
the Multiverse

An infinite number of universes allows all possibili-
ties if the list of contradistinctions is finite.

But what if the list of contradistinctions is infinite?
Interestingly, allowing for all combinations from an
infinite contradistinction list cannot be contained in
an infinite universe multiverse.

To discuss whether there is an infinite number of
universes, we must first define infinity."” The sym-
bol “o0,” as used in mathematics, typically is read
“increasing without bound.” This is not infinity.
No matter how large one increases a number, even
10", the number is infinitesimal in comparison
to the truly infinite.

The mathematics of actual infinities was developed
by Georg Cantor. He denoted infinities by ¥, the
Hebrew letter aleph. The infinite set of all counting
numbers, {1, 2, 3, -~} is said to contain N, elements.
A larger infinity, X,, is the number of points on the
line segment between zero and one. Even bigger
infinities can be constructed using the set of all sub-
sets of smaller infinities. Since there are 2V subsets of
a set with N elements,® we can write N,,; = 2% Since
we can continue to make sets of all subsets forever,
there is no biggest infinity.

As we struggle to intuitively grasp a physical intui-
tive interpretation of 4, 5, or 6 spatial dimensions,
visualizing infinities above ¥, is problematic. The
set of all counting numbers has a cardinality (size) of
Ny, and X, is the set of all points on a line segment
between, say, zero and one. X, can be visualized as
the set of all possible scribbles in a square includ-
ing squiggly lines, isolated points, and solid blobs.
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Like higher dimensions, infinities beyond X, have
no obvious intuitive interpretation but can be con-
structed mathematically by taking sets of all subsets.

Scripture refers to “eternal life,”* being “alive for-
ever more,”? and “forever and ever.”? We leave the
question of whether these terms refer to infinite time,
unbounded time, or even timelessness to Christian
philosophers and theologians. We do know that
Cantor had theological concerns about his results
in the development of the so-called transfinite num-
ber theory of the infinite and corresponded with
the Vatican about the matter. Historian Joseph W.
Dauben writes,

[Cantor] was ... keenly aware of the ways in which
his work might in turn aid and improve both
philosophy and theology. Prompted by a strong
belief in the role set theory could play in helping the
Roman Catholic Church to avoid misinterpreting
the nature of infinity, he undertook an extensive
correspondence with Catholic theologians, and
even addressed one letter and a number of his
pamphlets directly to Pope Leo XIIL.*

To understand the weirdness of the assumption of
infinity, we need to explore the meaning of set car-
dinality (the number of elements in a set). Imagine
a shepherd in the morning counting his flock. The
shepherd looks at the first sheep and picks up one
pebble. For the second sheep, he picks up another
pebble. Repeating the process for all the sheep, the
number of pebbles in the shepherd’s palm is equal
to the number of sheep. The cardinality of the two
sets is the same because a one-to-one correspondence
can be made between elements of the two sets. At the
end of the day, the shepherd compares the number
of pebbles collected in the morning to the number of
sheep to make sure he has not lost any sheep.

Applying this to a set with an infinite number of
elements yields absurdity. For example, the cardinal-
ity of the set of counting numbers {1,2,3,4,-:-} is the
same as the cardinality of the set of even numbers,
{2,4,6,8, ). For every element in the counting num-
ber set, there is a single number associated in the
even numbers. Like the shepherd, we associate the
1 with 2, 2 with 4, 3 with 6, 4 with 8, and on and on
forever. Even though the even number set is a subset
of the counting numbers, there are the same number
of elements in both sets. The same is true for mul-
tiples of 100 in the set {100,200,300,400,--}. There are
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the same number of elements here as in the set of
counting numbers. Both have a cardinality of X,. The
math is correct, but the results seem absurd. Cantor?
famously remarked on such strange conclusions:

Je le vois, mais je ne le crois pas!
(I see it, but I do not believe it!)*

The absurdity of the infinite can be used to argue that
the universe must be finite in age. Tristram Shandy is
composing his autobiography. One day in Tristram’s
life takes him one year to chronicle. Poor Tristram
falls further and further behind on finishing his auto-
biography. If the universe is infinitely old, however,
there have been, to date, as many years in the past
as there have been days. Both have cardinality X,.
Therefore, one could argue that given this infinite
amount of time in the past, Tristram could have com-
pleted his autobiography today! This clear absurdity
is typical of that encountered applying Cantor’s
transfinite numbers to reality. Tristram Shandy’s
paradox also points to the necessity of a finite-aged
universe without an appeal to physics and the big
bang.

There are other mind-bending examples of absur-
dity from the assumption of infinities. For example,
the number of points on unit interval from zero to
one, N,;, can be placed in a one-to-one correspon-
dence with every point in a two-dimensional unit
square. For example, consider the point 0.27548294...
on the unit interval. Every other digit in this num-
ber is taken to define the points X=0.2589... and
Y=0.7424.... These values define a unique coordi-
nate on the unit square. Conversely, the value of any
two coordinates on the unit square can be shuffled
together to give a unique point on the unit interval.
Incredibly, the number of points in a square and the
line segment are the same: N;.

For such reasons, I believe no serious physicist
should be a proponent of an infinite number of paral-
lel universes. Assumption of infinity leads to logical
absurdities. Nevertheless, because there are those
who support an infinite number of parallel uni-
verses, let’'s perform a thought experiment and see
what happens if there are. Clearly, any finite list of
contradistinctions can be realized by &, universes.
No matter how large the number of contradistinc-
tions, the corresponding log operation will be finite
and therefore less than X, and we are good to go.
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For an infinite number of contradistinctions, how-
ever, this is not the case. Suppose we had a list of ¥,
binary contradistinctions. If we assume all contradis-
tinction combinations can be assigned to a universe,
we can make a table as shown (table 1). The infinite
(Xy) number of universes, U, are lexicographically
ordered vertically and are numbered 1, 2, 3, .... The
contradistinctions, C, are likewise lexicographically
ordered and numbered #1, #2, #3, ....

UL, Co| #1 | #2 | #3 | #a | #5 | #6

o|lun|h|W|N|K
=N Ll k=2 k=1 RN =]
= L=l =1l =N
= K= =l I = )
R lolk]|=|~|lo
= =N K= = L
o|lo|lo|lo|r]|O

Table 1. The infinite (¥,) number of universes, U are lexico-
graphically ordered vertically and are numbered 1, 2, 3, .... The
contradistinctions, C, are likewise lexicographically ordered and
numbered #1, #2, #3, ....

In the table, an entry of 1 means the binary contra-
distinction is TRUE. An entry of 0 means FALSE.
Contradistinction #1 might correspond to finishing
Tegmark’s paper. In Universe 1, the entry of 0 in the
table means FALSE: you have not finished the paper.
Universe 2 has a 1 for contradistinction #1. Therefore,
the answer it TRUE. You have finished the paper.

From the table, the row for Universe 2 is 100111---. In
Universe 2, contradistinction #1, reading Tegmark’s
paper, is therefore TRUE, contradistinction #2 is
FALSE, #3 is FALSE, #4 is TRUE, #5 is TRUE, #6 is
TRUE, and so forth. In making this list, we assume
that every possible binary contradistinction combi-
nation is possible and is somewhere on the list. Using
the ingenious diagonalization argument of Cantor,
we can show our assumption is wrong and not all
universes are listed in the table. The number of uni-
verses is therefore insufficient to include all possible
binary contradistinction combinations.?”

In the table, each element on the diagonal is under-
lined. Here is a list of the underlined entries:
001100---. If each bit is flipped, we get the comple-
ment 110011:--. This sequence is nowhere on the list.
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Let’s call 110011--- Universe X. We know Universe X
is not on the list since Universe X and Universe 1 dif-
fer on the first bit. Universe X cannot be Universe 2
because they differ on binary contradistinction #2.
Universe X cannot be Universe 3 because they differ
on the third contradistinction. Down the list we go
and conclude that the universe corresponding to the
bit flip of the diagonal is not on the list.*

The interesting conclusion is that an infinite number
of contradistinctions cannot be realized by an infinite
number of universes. More precisely, N; universes
are required to provide all of the combinations of
N, contradistinctions. Recall N, is the number of
points on a line segment. The points are so compact
that given a point on the line, the nearest adjacent
point cannot be identified. No matter what point is
claimed to be the closest, there is a closer point mid-
way between the points. Such is not the case with .
In the set of counting numbers for example, the clos-
est elements to 100 are 99 and 101.

Visualizing a continuum of ¥, universes to cover
all N, contradistinction combinations is beyond the
intuitive comprehension of your humble author.

Here is the takeaway. An infinite number of uni-
verses cannot exhaustively represent an infinite
number of contradistinctions. The number of con-
tradistinction combinations is limited to &, The
number of contradistinctions not covered by the
infinite number of universes is greater than the ¥,
universes represented in the table and is equal to
Ni-Ny =87

Conclusions

Parallel universes, still a speculation, are a common
source of exaggerated claims for simultaneous exis-
tence of conflicting contradistinction. A mere 10
parallel universes in the multiverse do not allow for
much variation in terms of contradistinctions. The
universe count, though, can always be made large
enough to account for any contradistinction tally.

We have shed light on the claim Sheldon Cooper
made at the beginning of this article: “While I sub-
scribe to the many worlds theory which posits the
existence of an infinite number [N,] of Sheldons in
an infinite number [X] of universes, 1 assure you
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that in none of them I am dancing.” If X, contradis-
tinctions are assumed requiring ; contradistinction
combinations, Sheldon could, indeed, be right. There
are many contradistinction combinations, including
Sheldon not dancing, not realized in an infinite num-
ber of parallel universes. 283
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