Understanding Tupper’s Self-Referential Formula

By: Margaret Fortman
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Background

Tupper’s Self-Referential Formula:

-The equation tells you which (x, y) coordinates are colored
-At a certain k and k+17 on the y-axis and between 0 and 106 on the
x-axis, the plot of the formula is itself

The key is the value of k:

k=485845063618971342358209596249420204458140058798324454948309308506193470470880992
34506447698655243648499972470249151191104116057391774078569197543265718554420572104
45735883681829823754139634338225199452191651284348332905131193199953502413758765239
2648746133949068701305622958132194811136853395355652908500238/509285689269455597428
15463865107300491067230589335860525440966643512653493636439571255656959368151843348
57605266940161251266951421550539554519153785457525756590740540157929001765967965480
064427829131488548259914721248506352686630476300

If you plot the equation and look at it between a height of k and k + 17
up the y-axis, it gives the plot of the equation:
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However, Tupper’s Self-Referential formula not only plots itself, it plots

every 106 X 17 grid of white and black pixels. Therefore, we can find
the value of k for anything that will fit in this size plot.

k=14452024897089758284794253733719456748127778221515070247971881396854908873568298734
3888825132090576643817888323197692344001666776474924212512899526590/0537080204/3915320
3841631792025549005418004/686572016997304663833949016013/43197155209961811452497819450
1906835950051065780432564080119786755686314228025969420625409608166564241736740394638
4170774537427319606443899923010379398938675025786929455234476319291860957618345432248
0049217280333494198162067/49854472038193939/385138489604/767597826733134376970519945806
31869819330446336/774047268864
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k=23520359399496581221408296491979609293069748136250282632929347819540735954955446141
4064845734246156488732522345562080420479601143495511102237660163585321047663331899199
04621926879991093082094723154197136522381859675187313545969846/76698288025582563654632
501009155760415054499960
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Faculty Mentor: Professor Trevino
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Plotting Multiple Lines

- O 0O0CO0CO0OCO0ODO0ODO0ODO0ODOOOOQ OO OO
Calculating k 010/0010/0/0/0g40/0/0/0/0/0 Change the formula for Speller to write multiple lines:
—>Binary Number olololololola SEW
> Base 10 © 00000 0 oo oo Sum[2™{17*5%(k - 1) + 12Ff[w[[K]]].
> Multiply by 17 EE 0000000 {k, 1, Min[21, Length|w]]}]
- k-value where 1 o o0o0o0000 + If[lLength{w] > 21, Sum[2™{17*5*(k - 22) + 6}*T[w[[K]]], {k,

the plot appears 0000000000000 22, Min[42, Length[w]]}], 0] + If{Length[w] > 42,
0 0O 0 0 0 OO0 OO0 O0OO0OODO0 N\ * [ % %

Mv Proiect E E E E E E E E E Sum[2M17*5*(k - 43)}*f{w[[K]]], {k, 43, Length[w]}], O]]

Write a program to find where the equation plots any
three-line phrase in the 106 X 17 area

Making Letters

Formulas for each lowercased letter, each capital letter, a
space, a hash tag, an exclamation point, a heart, and a
smiley face.

Now, tupperPlotter[Speller[“sentence”]] with this new
sum, will plot any sentence that is 63 characters or less

word= "With this new sum the function can plot any
sentence you want! ;"

tupperPlotterjword]
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Binary number for the letter a
1511101 10101 11111
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Multiply by 217" to move column

to the right Repeating the Formula

Formula for the lowercased a is:
fl'a"]=17*((1+2+4+16) + (1 +4 + 16)*21/
+(1+2+4+8+16)* 234

Plotting a Word

Sum the characters, allowing 5 spaces

per character, to get the formula: %{\_m.:.dELEJE'”L":J""""‘”:L"'JJ”::E}E{LM.:..:||::LEJE'”L":J'"'“WL"'JJ”::E}J

The formula will plot for any distance on the x-axis

| also found the k-value that would plot the formula
twice (horizontally):

; ;
Len%h(w)

a 2777 f(w(k))

k=1
Create function that will calculate the k-value for anything
by just defining the word:

Common Mistake

In computer science positive y often goes downwards,
however in mathematics positive y goes upwards.

Therefore, the k-value that most websites say works for
Speller|word_] := Module[{w = Characters|word]}, Sum[2’\(17*5*(k5-ehc_referencing is actually incorrect.

1))*flwlIK]l], 1k, 1, Length{w]}]]
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The ‘Everything’ Formula. YouTube. Numberphile, 15 Apr. 2015. Web. 30 May 2015.
“How Does Tupper’s Self-referential Formula Work?” T he Lumber Room. N.p., 12 Apr. 2011. Web. 30 May 2015.

The function tupperPlotter will plot any k
tupperPlotter[Speller[*Margaret™]]:




