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285

X=(1+ 9‘46'7)3

Since 92" is VERY LARGE, we obtain:
,85

X = (1 + 9—46'7)3 ~ e

By the way,
e~2.71828 1828 459045 ---

is very easy to memorise:
You already knew 2.7, didn'tyou?
Then Tolstoy's birth year appears twice!
And finally, well, urh, a set square'?

But how accurateis X ?

"NL: setsquare = geodriehoek.
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 g2%
How accurate is X = (1 + 9‘467) ~e?

Fact:

The base 10 logarithm essentially gives the number of digits
before the decimal point, or, if this log is negative
(i.e. the number less than one), its absolute value is the
position behind the decimal point of the first non-zero digit.

Fact:
1 w (—DF
(Jx| >1) = In (1 +;) = —Zkzlw

This is an alternating series with monotonously declining terms
by absolute value, so any truncation error never exceeds
the first omitted term by absolute value.

We have & find:

__ InX 1N_ 1\ _ (1)N ooﬂ
lOgX_lnw’ ln(l +ﬁ) —Nln(l ) Dke1 RNE Zk:lka—1

Truncation after first term (omitting k > 2) yields:

(-1)?2 1
1nX_1+(E<| S _E)
Hence:

1
AlnX<— AlogX < ———
2N 1n 10

Using https://www.ttmath.org/online_calculator
(with medium or big precision), we find the error is at most:
1/(2%97(284)*In(10)) ~ 3.224 x 10~18 457 734 525360 901453 873 571

whichis: 0.[18(:--)570 zeroes] 322---.

X = (1 + 9—46'7)3 ~ e

has (with one less to avoid a rounding error of the last one):

18 457 734 525 360 901453 873 569
~ 18% septillion (NL: 182 quadriljoen)
correct digits!
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What would it take
to print all of these

18 457 734 525 360 901 453 873 569
correct digits of e ?

Well, on a single sheet of A4-size paper,
you can print roughly 9000 tiny but still
legible digits, so the easy answer is:

It takes:
18 457 734 525360 901453 873569 /9000
~ 2.05 x 1021 sheets of paper.

Since, by definition, an A4 sheetis 1/16 m?,
this requires ~1.28 x 10%° metres squared,
whichis ~250 980 times Earth's surface area.
With a paper thickness of 0.1 mm,
it would have a thickness (height) of ~25 metres.
Using standard paper of 80 grams per m?,
this would be: ~1.60 x 10%! kilograms,
whichis ~1/3733 of the mass of the earth
and ~1/46 of the mass of the moon.

The density of paper is roughly: 700 kg/m?,
so it would have a volume of:

1.60 x 10%1/700 = 2.29 x 1018 m?,
whichis ~1/473 of the volume of the earth
and ~10.5% of the volume of the moon.

It would — if spherical — have a radius
of ~12.8% of Earth's radius
and ~47% of the moon's radius.

YOU i1 yourself should now be able to
find out how much ink would be required.

Tip: how many sheets can you print with little white space using one single B&W cartridge?

In BCD (4 bits/digit), it needs over 9 trillion (NL: 9 biljoen) terabytes.
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