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“The mathematician's patterns, like the painter's or the poet's, must be beautiful; the ideas, like the 
colors or the words, must fit together in a harmonious way. Beauty is the first test: there is no 

permanent place in this world for ugly mathematics.”  
– G.H. Hardy – excerpt from A Mathematician’s Apology 
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Abstract  
 

The purpose of this paper is to analyze various mathematical aspects within literature, specifically 
focusing on poetry, as well as a look into song and prose work. I explain different kinds of literature and their use 
of mathematical imagery, structure, and content as well as analyzing their usage within a classroom. Several 
poems intersect multiple categories I explored but were listed within the most prominent or important aspect. I 
include a few mathematical songs that are beneficial in teaching as well. Research into concrete poems and humor 
in their relation to mathematics was discussed.  I briefly look into several works by Charles Dodgson, a famous 
mathematician and author, also known as Lewis Carroll. The dive into Dodgson explains logical and 
mathematical rhymes and riddles that relate to the math humor portion of the paper. To include prose work I 
chose to examine Alice in Wonderland, by Lewis Carroll and The Book of Sand, by Jorge Luis Borges. I wrap up my 
thoughts with a reflection on Salvador Dali through relations to infinity, riddles, and general mathematics in 
several of his artistic works, one of which I included in my first assignment for the course – “WhyM&A”. The 
motivation for this paper comes through my desire to teach elementary-aged children and the incorporation of 
mathematical literature can be beneficial in making abstract ideas “stick” as well as a personal desire to further 
my understanding with the beauty of mathematical words, rather than numbers. While I did not come up with 
my own poem, song, prose, or artwork, the collection I have included in this paper is more than decent and will 
provide another stepping-stone for my career as a teacher.  
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Mathematical Imagery 
 

Poems may be mathematical within the imagery they are able to create in the reader’s minds. These 
poems can include a large array of different mathematical ideas and are beneficial in classrooms to help students 
form an internal image of the mathematics they are learning about. Poetry within the mathematical imagery 
category can, but does not have to, specifically state the mathematical idea; they are simply responsible for 
fostering the image in the reader’s mind, without previously advanced knowledge on the topic.  

The first example, “Figures of Thought”, by Howard Nemerov (figure 1), a combat pilot in World War 
II, illustrates a logarithmic spiral. This poem states the concept directly, while also making comparisons to “sea-
shells” and “tightening turns” that illustrate the idea more clearly while also referencing different flight patterns 
that pertain to his background. While a young child might read the poem and be puzzled by the words 
“logarithmic spiral”, there is sufficient detail and comparison to vividly create the image. 

The second example, “Pi”, by Wislawa Szymborska (figure 2), a Polish poet, illustrates the never-ending 
string of numbers representing Pi through a beautiful combination of mathematical language and imagery. While 
reading the poem, the numbers of Pi seem to be endlessly stringing through each line, creating what some have 
described as an “incantatory effect”, similar to a spell or hypnosis. This is a clever way to incorporate the vast 
infinity of Pi and create an endless stringing image in the reader’s mind. 

Next, “Moser’s Circle Problem”, by Leo Moser (figure 3) demonstrates more complex mathematical 
ideas.  It depicts different combinatorics, graphs, Euler’s Characteristic Formula, and Pascal’s triangle. This poem 
illustrates the idea of taking n points on a circle and connecting each with a line, resulting in a pattern in which 
the number of sections seems to be doubling. This pattern continues until the 6th point is added, which falls one 
short of the previous pattern. The next three points also result in unrelated numbers of sections produced, while 
the 10th point falls back into pattern, being a power of 2. Adaptation to the way we view this problem results in 
being able to use Euler’s Characteristic Formula in a separate way [F = 1 + C(n,2) + C(n,4)] which results in the 
number of sections produced for each n. A final look at Pascal’s triangle explains why the pattern does not exist 
for n > 6, except for n = 10. This is a fairly difficult mathematical idea that ties several different methods to examine 
its outcome, while the poem offers a simple introduction to the more complicated problem in a beautiful and 
mysterious way that draws the reader in.  

Another poem focused on love and mathematics is “Yes”, by David Brooks (figure 4). This poem talks 
about the commonly thought of “life flashing before your eyes” right before you die. He argues that with this 
thought, you would come again to the point in your life, where you’re watching your life flash before your eyes, 
and then watching your life run through again, and again. The infinity of this cycle can be easily imagined, as it 
would never completely end if true. One would be stuck in the cycle of forever. The mathematical idea of infinity 
is portrayed in an almost scary manner this way, however offset with the idea of love. Brooks mentions watching 
someone as they get ready for bed, and it makes him think, he would choose to watch his life play over and over, 
because of them. Living in an infinite loop would be worth it then. This is such a beautiful interpretation on 
infinity and love.   

Some other poems within the mathematical imagery category are not as laborious, such as “Arc”, by Paul 
Geiger (figure 5). This simple, three-line poem conveys the image of a parabola, arguably with one single word, 
“arc”. Geiger compares life to a parabola, with “ends that never meet”, representing birth and death. This 
simplistic poem is both beautiful in its trivial mathematical interpretation as well as remaining minimal yet 
conveying a large emotion.  

The poem, “Outwitted”, by Edwin Markham (figure 6) also illustrates an idea about life, this time with 
love. The poem begins with a circle being drawn, including one subject, not the other, and ends with another 
circle being added which brings both subjects inside. Markham beautifully portrays this love affair through the 
mathematical language of love and inclusion, with a Venn diagram. It’s easy to picture the circles being added 
and the objects being included, but also provides a beautiful image beyond the mathematics.  

To finish off the mathematical imagery category, I decided to stick with the theme of love and choose a 
poem by Kyna Beckner titled, “Love in Lines” (figure 7). This poem is also quite lengthy, and a bit more abstract 
of an idea. Three little lines: blue, pink, green; of which blue and green run parallel to each other, while pink does 
not. Line blue and green never move, and never touch, giving pink the option. Beckner describes the pink line as 
having the ability to move, getting feelings of “free falling” when touching the blue, but also facing the “inevitable 
collision” with green. The idea behind this poem is one of a love affair, in my eyes a married couple and a mistress. 
The idea of becoming involved with one is a thrill, but both a disaster. The pink line has one goal: perpendicularity 
with only one line, at only one point, although the green line knows, full of “envy” toward the pink. The 
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intersection creates a “world of unhappiness” for the parallel blue and green lines, while “contentment and 
happiness” for the pink. This is a clear love story gone wrong, in different forms of mathematical terms. The 
poem is able to convey such a strong story and emotion through mathematical terms, in a way the reader can 
seriously visualize what’s happening and be able to capture the mathematics quite easily too. 
 
Mathematical Structure 
 

Poems within the mathematical structure category are just as you’d assume, structurally in some form, 
mathematical. This can include the syllables in each line, the arrangement of lines, the arrangement of individual 
letters, incorporation of mathematical symbols, and more. Structural poems within this category are a creative 
way to organize poems in a different way, or to convey different mathematical ideas, but aren’t necessarily 
structural enough to be labeled a visual or concrete poem.  

Researching into works by Lewis Carroll revealed a sort of “pattern” poem. The poem was designed to 
be read the exact same starting from row one, column one; then row two and column two matching; row three 
and column three and so on. Each set is different but can be read the same vertically and horizontally from their 
respected positions. Each “cross” or pair of vertical and horizontal line is unique and doesn’t interfere with another 
and will not be able to be read identically with another. I happened across a “poem generator” of these 6 rows, 6 
columns style of poem, in honor of Lewis Carroll. Each box was given a “prompt” – asking for nouns, verbs, and 
adverbs to be filled in. The generator would then create a 6 x 6 square displaying the poem. I chose to list numbers 
for each of the boxes to be filled, to see the pattern more clearly. I then altered the image to show the same colors 
where the numbers repeated, so that the pattern was even more easily readable (figure 8). Inspiration for these 6 
x 6 poems may be traced back to a similar style of poem seen several thousands of years ago to a Christian artist 
creating The Sator Square in Europe 79AD.  

The Sator Square (figure 9) is a 5 x 5 poem, reading the Latin palindromes: SATOR, AREPO, TENET, 
OPERA, and ROTAS. Similar squares have been found over years, the earliest dating back to before the ruins of 
Pompeii. The significance of The Sator Square in relation to Lewis Carroll’s 6 x 6 poems holds a similar pattern. 
The Sator Square can be read from right to left, left to right, and vertically either way as well, with each word 
seen 3 times, excluding the center crossed word “TENET”. The use of particular palindromes creates this ability 
and is also read as a complete sentence being roughly translated as, “The farmer Arepo used his plough as his 
form of work”. The significance of this poem may not hold much weight, but it was the foundation for several 
other structural and square poems throughout the years. 

Musicians and mathematicians both have an inner ear quality that hears and keeps track of properties 
including number, quality, and the length of sounds within a poem or verse. The following mathematical Haikus 
are forms of syllabic poetry, in which the number of syllables remains consistent or follows a predetermined 
pattern. The Two Haikus from “Basho”, translated by Robert Hass (figure 10), were built upon syllabic verse. 
When poems become translated between languages, the syllabic structure is often lost. A traditional Haiku would 
have syllabic structure of 5-7-5 for each of the lines respectively. However, Hass demonstrates that across 
languages, that count can become lost, but still retain the beautiful original message of the poem. The first Haiku 
was translated to the syllabic structure of 4-5-4, while the second poem holds 4-6-5. The structure of these poems 
may be slightly different than intended in the Japanese language, but still retain the beautiful message in a similar 
form.  

Another mathematical Haiku, by Bob Grumman, was given the title “Mathemaku No.10” (figure 11). 
This poem is one of the earliest forms of mathematical Haikus, in which words were combined with mathematical 
symbols as well. Grumman’s more recent poems have evolved into more usage of symbols and less words, which 
is a very interesting interpretation of what qualifies as a Haiku or even a poem. The structure of this poem reads 
as a mathematical equation would. It reads something like, out of all existence, there is poetry, and as much as 
your heart desires there to be. It then includes the phrase “somewhere, minutely, a widening… existence”. I take 
this phrase to mean, with the more poetry put into the world, the larger our perception on the world becomes, 
and thus the larger our existence seems to be. This poem does not reflect the traditional Japanese 5-7-5 syllables 
for a Haiku and may be hard to accurately count the syllables intended because of the different ways the lines 
could be read.  

A different interpretation of mathematical Haikus can be found in “A collection of Haikus”. The Haikus 
(figure 12) provided below do reflect the traditional structure of a Japanese Haiku holding 5-7-5 syllables. The 
content within these poems is math related and attempts to explain simple ideas in just a few syllables. The first 
explains subtraction, with the explanation of a “number leaving another”. The second Haiku directly explains a 
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mathematical formula to find the circumference of a circle, while still holding the syllabic structure. Lastly, the 
final Haiku in this collection clearly explains the definition of Obtuse triangles. These short and sweet remarks 
are simple ways to help students understand the concepts and remember them easier too. Mathematical Haikus 
as such could be an inspiration for students to expand and create their own.  

“The Bear Cave”, by JoAnne Growney (figure 13) was inspired by a sightseeing venture in Romania. 
Growney’s interpretation of a square poem involves the same number of syllables per line, as there are lines per 
poem. “The Bear Cave” consists of 9 lines with 9 syllables in each. She began writing in this style as a form of 
“writer’s block” and a way to just get her ideas down on paper. I think this interpretation on the idea of a structural 
poem is quite interesting and creates a beautiful story that is pleasing to the ear, regardless if one can actually hear 
the 9 syllables in each line. Each line takes about the same amount of time to read, and truly does create a square 
feeling while reading the poem aloud. 

The last poem for the mathematical structure category follows a structure completely unique to the above 
mentioned. “A relationship between line-length and pace of a poem” (figure 14) demonstrates the idea beautifully 
when being read aloud or silently. Naturally, we read with a pause at the end of each line in a poem, creating 
short breaks. This poem’s structure emphasizes this trait, as the shorter lines take more time to read than the 
longer lines seem to. With less breaks or pauses between reading, our minds are tricked into thinking the pace of 
the poem is speeding up as the end. I was unable to find the significance with the uppercase and bolded letters 
within this poem, even adding emphasis on these words when reading doesn’t create a drastic difference in pace.  
 
Mathematical Content  
 
 Poetry that fits within the mathematical content category shows a significant amount of mathematical 
usage within what the poem is truly writing about. In this section of the paper I analyze several poems that cover 
a broad array of mathematical ideas such as fractals and limits with algebra and basic mathematics making an 
appearance as well.  

“The Cantor Dust – A fractal poem”, by Rodrigo Siqueira (figure 15) uses a visual appeal to portray his 
understanding of fractals. Fractals are the division of something repeatedly over and over until the remaining 
outcome is extremely small. Siqueira uses a visual structure of the Cantor Set that sends a mathematical message 
as well as a visual aid to better portray the content. The set is repeatedly deleting out the middle third portion 
from each line, collectively adding more. The first line deletes the middle third, the next line deletes the middle 
third from each of the two remaining portions, then deletion of the middle third from the four resulting portions 
and so on as the poem continues. A true fractal would never end, only get infinitely smaller as the lines move 
down. I chose to list this particular poem within the category of mathematical content because the entire poem 
centers around the idea of fractals, and the visual within the poem simply aids to the idea of infinity rather than 
only being the structure of the poem. 

The poem, “1-1+1-1”, by Guido Grandi (figure 16) speaks of the mathematical problem: Grandi’s Series. 
The poem describes a series of ones being subtracted from and added to each other, infinitely. The pattern 
continues forever, and the poem argues whether the outcome would be one, or zero, depending  on where the 
reader decides to stop. As we know, the series at infinity will not be either one or zero, but results in an outcome 
of ½. This occurs because of the mathematical limit at infinity. The problem does not seem to come to a logical 
conclusion or what someone would first believe, because the equation is repeatedly adding and subtracting whole 
numbers. However, through basic limit rules and algebra, one is able to surmise the ultimate answer of ½ through 
( 1 – s = s ) where s represents the series itself. 

The poem “1/(2/3)” (figure 17), by Erika Elizando is quite trivial. The content throughout the poem 
brings upon an almost love story, as have several other poems I’ve analyzed. This poem refers to the numerator 
and denominator as being in a relationship, in which the denominator betrays the numerator by multiplying to 
simplify. This is a beautiful example of how simple mathematical ideas can be incorporated into poetry. 

“Untitled”, by Med Mack (figure 18) is a poem written from the perspective of a gymnast. She integrates 
mathematics into her sport to describe different views and feelings, using phrases like: “her pride she can’t 
subtract”, “the pain multiples”, “injury adds variables”. Each line introduces a different mathematical idea that 
also clearly expresses her thoughts through the different situations. Mack concludes the poem by describing her 
success as “infinite height.. infinite teamwork”, with a solution being “in the proof”, tying mathematics in once 
again. While the direct content of the poem is not mathematical, in that no formulas or mathematical concepts 
are being discussed, Mack uses handfuls of math references to convey her message.  
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“ABC” (figure 19), an analytic geometry poem that contains 26 words (or letters), one representing each 
letter of the alphabet, in alphabetical order. Each word or phrase created is related to mathematics in a way: 
“functions”, “graphs”, “rational”, and variables “x,y,z” to conclude the poem. I don’t find very much beauty in 
this particular poem, however the structure and content of the poem lean heavily toward creativity and precise 
thought, often found in mathematics. 
 
Songs 
 
 Elementary classrooms are full of songs and sayings to help kids remember things easier. There’s a planet 
song, and a song about the water cycle, songs for cleaning the room and songs for lining up. There are also several 
songs that are able to integrate into the curriculum itself and help explain tough subjects, such as mathematics. 
Songs are a great way to help aid in explanations, especially for auditory learners. I have chosen a few simple 
songs for this section, being very basic and which could be used in a pre-school or kindergarten classroom. These 
songs demonstrate different shapes, specifically a square, triangle, and circle. They provide little hints along the 
way to help the child visualize the shape and remember the differences. Each song is sung to the tune of a familiar, 
or commonly known, nursery rhyme, “Three Blind Mice” (song 1), “Twinkle, Twinkle” (song 2), and “Pop Goes 
the Weasel” (song 3), to help the student remember as well. 
 A slightly more advanced song, lyrics not included for space purposes, explains different polygon names. 
This song is beneficial to help students memorize the names for each shape by providing little rhymes throughout 
that are easy to remember. “The Nonagon”, by They Might be Giants, is a quick and catchy little 2-minute song 
that I believe is very beneficial in early elementary classrooms. Songs similar in content and quality are currently 
being used in elementary classrooms, as such in the first-grade class I observed at Burris Laboratory School in 
Muncie.  
 
Concrete Poems (Shape Poems) 
 
 Arguably, the most fun and easily recognizable poems are those categorized as concrete, or shape, poems. 
When dealing with mathematics, concrete poems be especially beneficial to convey the message more clearly to 
students, especially the visual learners. It provides a direct visual aid of the subject, with words corresponding for 
further explanation. These are great ways to help students actually picture what they’re learning about.  

Lewis Carroll was the famous author of Alice in Wonderland, and also a renowned mathematician in his 
time. His poem, “The Mouse’s Tale”, can be labeled as a concrete poem, holding the shape of a tail in particular 
prints of the novel. The story writes: “‘Mine is a long and sad tale!’ said the Mouse, turning to Alice, and sighing”, 
providing a hidden message in the editions without the poem explicitly shown in the shape of a tail. There is no 
direct mathematics within this concrete poem, however mathematics was used to compose each lines shape and 
angle as well as the fading of the number of letters in each word as it goes down the page. The poem continues to 
tell the story but in a different form now. There are several renditions of his poem throughout several publications 
of Alice in Wonderland. Despite the poem being introduced in the novel as a concrete version, examination by two 
New Jersey students at Pennington School discovered another mathematical and visual relationship within the 
poem (figure 20). The structure of each stanza includes two rhyming lines followed by an unrhymed line. When 
written out in lines of 3, the last line is lengthened while the first two remain the same length, creating a mouse 
shape again. Lewis Carroll was a clever mathematician and children’s author who was able to beautifully connect 
the two subjects in many different ways throughout many different versions of the novel published.  
 The next example is fairly trivial. “Infinity”, by Bernhard Frank (figure 21) is organized in the shape of 
an actual infinity sign, while spelling the word “chains” twice. Frank attempted to convey a deep message of a 
dramatic human condition, and poetically states that humans will forever be chained to something else.  

Similar poems within the concrete category are those created by Uma Maheswari Anandane (figure 22), 
specifically her three “Shape Poems”. These simplistic poems are in the shape of a circle, square and triangle. 
Each shape does a good job at describing unique characteristics of themselves and would be a good teaching tool 
in a lower elementary classroom. The circle poem describes itself as “no opening and no ending”, and “one of the 
wonders made by The Nature’s Creation”. I thought these comparisons were beautiful and accurate of a circle.  
The next poem is that of a square who describes itself as “four ends” with “four straight lines of equal size”. This 
is possibly the most straight-forward definition of a square, with the definition also in the shape it’s describing, 
creating a true concrete poem. The last concrete poem by Anandane that I analyzed was the triangle. This shape 
did not really describe the shape of a triangle or its characteristics that well, excluding the bottom line. To end 
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the poem, it states “three ends”, which one could surmise was a triangle, however, the remaining portion of the 
poem has arguably no triangular definition or relation. Although the descriptions were minuscule in this 
particular poem, I believe Anandane’s works hint at several different shape examples that may help introduce a 
lesson in lower elementary or pre-k classrooms.  

A good example of a triangle poem is that which is simply titled, “Triangle”, by an unknown author 
(figure 23). This poem describes itself as having “three points and three lines straight”, which in itself is a good 
definition of a basic triangle. This poem acknowledges it is a concrete poem and in the shape of what is it 
describing as well. Another, perhaps more advanced definition is included with, “my angles add to one hundred 
and eighty degrees”. Use of this poem in classrooms would be beneficial for students to see and understand the 
shape they are being taught about. It may also be a conversation starter or opener for a lesson on shapes and their 
differences. 

The final poem I chose to include within the concrete poetry category is titled, “Square Poem”, by Bob 
Cobbing (figure 24). This poem is very similar in structure to the square poem by Anandane, however the big 
difference is within the context of the poem. Each line has the same sort of sentence repeating over and over,  
“this is a square poem”, “is this a square poem”, “this square is a poem”, and so on. While the context of this 
particular poem does not necessarily describe what a square is, I chose to include it within this section because 
through its repetition and utter senselessness, it almost hints at irony and humor that can be included within 
mathematics, as the next section will explain further.  
 
Humor 
 

The final section of poem analysis focuses on the light-hearted and witty side of poetry. Researching into 
topics about math humor, I stumbled across an author, Christopher E. Heil, who included dozens of light hearted 
poems, jokes and common saying. One in particular caught my eye as a future teacher, “Top 10 Excuses for Not 
Doing Math Homework” (figure 25). This poem, or rather list, includes several witty remarks. My personal 
favorite lines within this poem read: “2. It’s Isaac Newton’s birthday”, “1. I accidentally divided by zero and my 
paper burst into flames”, and “4. I have proof, but there isn’t room to write it in this margin”. Although the 
mathematical use in a classroom would not inherently be seen, mathematics humor can be presented in a way to 
get children to engage with the content or be more interested / less against the teachings of mathematics, as the 
stigma is high. 

A section from Heil’s website labeled: Three Laws of Thermodynamics – paraphrased (figure 26) 
included 3 general laws. The first being, “you can’t get anything without working for it”; the second being, “the 
most you can accomplish by work is to break even”; and the third, “you can’t break even”. A recurring theme I’ve 
found through research with math humor is relying heavily on irony and hypocritical statements. The 
mathematics related to this particular set is not obvious or very practical either, but hints at the large aspect of 
mathematics that can be included and the ironic theories evolved.  

Another set of witty remarks on Christopher E Heil’s page was listed within the category: Groups of 
People (figure 27). These are pretty common jokes that include mathematics as the pun. One example states 
“there are three kinds of people in the world; those who can count and those who can’t”. Obviously the joke is 
pretty simple but the collection holds several more complex jokes. The last 11 lines repeatedly state “the world is 
divided into two classes; people who say, ‘the world is divided into two classes’, and people who say, the world is 
divided into two classes; people who say…” and so on. This joke could run on forever, but truly portrays the 
message with a little bit of humor in just a few stanzas. 
 
Lewis Carroll – “Charles Dodgson” (1832-1898) 
 

The work of Lewis Carroll, known in the mathematical world as Charles L. Dodgson, is used to illustrate 
the nature and understanding of probability within the wider English mathematical community of his time. He 
is credited with several different logical mathematic ideas in his literature as well as being responsible for several 
logical mathematical riddles. One focus is the concept of distinguishing between events with probability zero and 
impossible events. He is credited for several correct, and incorrect, theories about logical equations by using 
English language instead of variables to convey his riddles. Dodgson was a teacher at the Christ Church, Oxford 
where he spent years creating challenging and “far out” logical problems for his students. He was one to challenge 
mathematical ideas of the current time, especially when he didn’t fully understand or accept the concept. In the 
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words of Peter Heath, Dodgson can be described as, “An inveterate publisher of trifles [who] was forever putting 
out pamphlets, papers, broadsheets, and books on mathematical topics [that] earned him no reputation beyond 
that of a crotchety, if sometimes amusing, controversialist, a compiler of puzzles and curiosities…” Some of this 
perspective can be seen in his children’s book Alice in Wonderland where he mentions handfuls of satire or ironic 
statements about the mathematics of his time. I analyzed some of the more interesting, and correct, logical and 
mathematical riddles he is credited for.  

 
1 - “A bag contains a counter, known to be either white or black. A white counter is put in, the bag is shaken, and a 
counter is drawn out, which proves to be white. What is now the change of drawing a white counter?” 
 Dodgson offered two solutions to this problem. Solution 1 was short and sweet stating that after 
the operation is performed, the bag is necessarily identical with its state before the operation was 
conducted – being the chance is just as it was before 1/2. His second, correct, solution to the problem can 
be displayed as the contents inside the bag before being white1, white2, black; the contents outside the 
bag being respectively white2, white 1, white 2. Therefore, there are three equally likely scenarios in 
which a white counter remains in the bag, so the chance is 2/3, not 1/2 as one would assume. 
 
2 – “Consider (a) all babies are illogical, (b) nobody is despised who can manage a crocodile, (c) illogical persons 
are despised.” 
 Dodgson explained you must rephrase each statement, corresponding it to a variable in which 
you can mathematically prove your conclusion.  
 B – it is a baby ; L – it is logical ; M – it can manage a crocodile ; D – it is despised 
- which in turn becomes  

(a) if it is a baby then it is not logical ; B ¹ L 
(b) if it can manage a crocodile then it is not despised ; M ¹ D 
(c) if it is not logical then it is despised ; notL = D 

- through transitive reasoning properties we can conclude 
 if B is true, then notL is true, which leads to D being true and notM being true 
- the translation into words becomes something like 
 “anyone who can manage a crocodile is not a baby” 
Although this statement could very well be concluded without the mathematical properties behind it, 

Dodgson was credited for creating various wild and obscure logical problems in order to teach his students. His 
incorporation with wild and creative ideas into mathematics and the integration of English and Mathematics is 
largely in part of his hatred toward the mathematical theories that were being adopted at the time and his thoughts 
about the obscurity in the mathematical world. 
 
 3 -  “Computing the day of the week for any given date.” 
  In March 1887, Dodgson created an algorithm that would allow for anyone to determine the day 
of the week of any given date. His theory divided dates into four portions: the number of centuries, the number 
of years over, the month, the day of the month. Each being added in order, whenever the number exceeded 7, 
divide by 7 and only keep the remainder of the result.  
  For centuries: divide by 4, take overplus from 3, multiply the remainder by 2. 
  For years: add together the number of dozens, the overplus, and the number of 4’s in the 
overplus. 
  For months: if it begins or ends with a vowel you will subtract the number (taking place from 
the year) from 10.  
   January is 0 for the first month, December is 12 for the 12th month and so on. 
   Leap years occur every year that is divisible by 4. 
  For days: it is the day of the month only. 
  The final result will be after subtracting 1 (respective to the month number correlating) 
  

Example: September 18, 1783 (my birthday, if I were born 216 years before) 
  17, divided by 4 = 1 left over, 1 from 3 = 2, 2 * 2 = 4 
  83 is 6 dozen and 11 = 17, 17 + 2 = 19, 19 divided by 7 = 5 left over | 4 + 5 = 9, 9 – 7 = 2 
  August is 8 from 10 = 2, September is 2 + 3 = 5 | 2 + 5 = 7, 7 – 7 = 0 ( 0 goes out) 
  18 gives Thursday 
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   If I were born 216 years before I was, my birthday would be on a Thursday.  
  
 Charles Dodgson created dozens and dozens of other more intriguing and complex logical problems or 
riddles during his time and is much more than his alter ego, Lewis Carroll, author of Alice in Wonderland. In fact, 
his children’s novels were never initially intended to be his call to fame. Dodgson first created his novels based 
of stories he would verbally tell young Alice Liddell, a family friend’s daughter whom he was fascinated with. 
He even had to be persuaded into publishing these works once they were written down. Dodgson, however, 
published many dozen mathematical papers and pamphlets and was a widely known mathematician before he 
ever dreamed about creating a magical, mathematical world for children. 
 
Alice in Wonderland 
 
 It’s no secret there is “hidden” mathematics in Lewis Carroll’s 1865 rendition of Alice in Wonderland, so 
much so, similar books have been written such as Robin Wilson’s 2010 book, Lewis Carroll in Numberland and The 
Annotated Alice, by famous American mathematician, Martin Gardner, in 1960. The Annotated Alice attempts to 
outline all the mathematical, logical, political and philosophical hidden gems throughout the story. Gardner’s 
footnotes and commentary on the mathematical relationships, coupled with references from a New York Times 
article by Bayley and the Mathematical Association of America’s webpage discussion are the basis of this section of 
the paper. The mathematics incorporated into Alice in Wonderland is enough to fill books, literally. I have chosen 
only a few of my favorites. 
 Alice in Wonderland without the mathematics is arguably no more than another fairytale. What makes 
it memorable and fascinating for children and adults for centuries is the endless puzzle of mathematics that can 
be found throughout the story. Whilst Alice in Wonderland was being written, new mathematical ideas were 
becoming more commonly accepted through the public. The idea of imaginary numbers was put on the forefront, 
and Carroll filled pieces of the story with a satirized version of the new radical ideas.  

The commonly used term for Algebra during this time was al jebr e al mokabala, meaning restoration and 
reduction”. This hints almost directly at some of Alice’s first actions. She is reduced in size by the potion and 
goes in search for a food or drink that will restore her to her normal self yet again. While Alice is frequently 
changing size, 12 times throughout the novel, from a few inches to nine feet tall, she complains that it’s confusing 
to be so many different sizes in just one day. The Caterpillar, who lives in the world of symbolic algebra, 
“wonderland”, advises Alice to “keep your temper”. Temper in this instance does not mean attitude or anger, but 
proportion in which qualities are mixed. In this case, the Caterpillar explains that no matter your size, as long as 
you are proportionally correct, you will be okay, or in fact the same, in this world of Euclidean geometry. The 
Caterpillar in this scene is observed smoking a hookah pipe and lends knowledge about a “magic mushroom” 
which leads some to believe the writing is hinting toward drug use. However, I believe it’s a form of satire used 
to explain his feelings toward the abstract Algebra ideas that were becoming widely accepted during the time. 
Some believe that he goes to attack symbolic Algebra even further in the chapter “Pig and Pepper” with relation 
to continuity. 

The story is filled with minor word manipulations to convey mathematical symbols as well. For instance, 
Chapter 7 is titled, “A Mad Tea-Party”, where one should read tea-party as t party, where t represents time. In 
this section of the story, the Hatter, Hare and Dormouse go round-and-round the “tea table”, a reflection of 
William Rowan Hamilton’s “quaternions”, a number system that is based on four terms – with the fourth being 
t or time. Quaternions are considered an important milestone in abstract Algebra, providing a way to algebraically 
calculate rotations. During the party, the Hatter speaks to Alice about his “quarrel with time last March”, and 
how “now he won’t do a thing I ask”. This indicates that each of the four terms – excluding time – are forced to 
rotate around the tea table (time) forever. 
 University of Wisconsin-Milwaukee professor, Helena Pyclior was also one of the first mathematicians 
to study both Alice in Wonderland and Alive Through the Looking Glass specifically looking for mathematical 
reference. In 1984, he linked the “Knave of Hearts” with an old Victorian book on Algebra. Many critics have 
also believed Alice’s encounter with the Queen of Hearts also hints at mathematics. The Queen of Hearts is 
described as a “blind and aimless Fury”, hinting at irrational numbers. She also has a fond obsession with axes, 
the plural of axis – as on a graph.  

Several mathematical ties have been made throughout several decades of research into the novel, and 
more seem to unravel as the story broadens into film and play production, a new light is shed upon the plot, 



Wolford 

 10 

feelings and actions of the characters. This widens the mathematical aspects that were first incorporated as almost 
satire into beautiful story elements and have created the basis for the Alice that we all know today. 
 
Book of Sand 
 

One of the most profound texts I stumbled upon throughout my research came in the form of a novel. 
The Book of Sand begins the narrative by explaining the power of infinity, a central theme throughout. It starts 
with the explanation, “lines consist of an infinite number of points”. The character in the story trades a bible for 
an old, worn-out book from a stranger. The stranger explains the book is titled “Book of Sand”, because neither 
sand, nor the book possess a beginning or an end. This argument can be stated mathematically by assigning 
variables to each cover of the book, providing an interval ( a , b ) where a is strictly lower than b indefinitely. The 
stranger then explains how one will never be able to open to the first page of the book, as “several pages always 
lay between the cover and my hand”, and similar with the last page of the book. The interval will never provide 
for a smallest number or largest number, as there is an infinite number of pages that could lie between either.  

Another peculiar aspect about the novel is the page numbers. The narrator describes even number pages 
being labeled with numbers “40,514”, followed by an odd-numbered page labeled “999”. There was no pattern in 
the order of the numbers that followed, but perhaps alludes to the idea of infinity and a never-ending strand of 
numbers. While studying a particular page, the stranger states, “Study the page well. You will never see it again”. 
Out of curiosity to the stranger’s remark, our narrator closes the book, reopening it immediately, in search for the 
same page and without much success. This occurs because the probability of choosing one from 100 pages is .01, 
choosing one from 1000 pages is .001, and one from an infinite number of pages is 0. 
 The man is enamored with the thought of an infinite book and makes the deal. He spends countless 
hours (infinitely many), reading and studying the book, without telling anyone in fear it will be stolen. The 
privacy of the book led to the man staying up late reading and even dreaming about all the peculiar aspects within 
the pages. The thoughts became so never-ending, why are their illustrations on only some pages, completely obscure page 
numbers, no repetition anywhere to be found. The thoughts consumed the man, who was now trying to think of a way 
to destroy it and never come in contact with another person. Thoughts of burning the book crossed his mind, but 
it would ultimately “suffocate the planet with smoke” from its never-ending flame and would never truly burn 
out. The only logical solution the narrator finds for a separation of the book from all human minds is to place it 
within a library of 900,000 other books, where which he did not pay attention to the location where he left it, in 
hopes of the book being lost for an infinite amount of time. 
 
Salvador Dali (1904-1989) 
 
 Many would hear the name Salvador Dali and think of his famous fascist paintings of melting clocks 
and abstract artworks. And although Dali did not specifically incorporate mathematics into his paintings with 
intent, there are several artworks that convey mathematical ideas in an almost hidden way, similar to works by 
Lewis Carroll mentioned above. His artworks also convey a really beautiful message and have deep meanings. 
Dali’s artwork was my inspiration for the “Why Math and Art” assignment. Dali’s artworks play with the idea 
of dreams and floating, as Freud studied heavily, but tend to be more about falling, the dialectic. One could even 
argue falling was seen as the more realistic approach, being the opposite of dreams, suggesting that Dali’s artworks 
were not abstract, but just as the world really is.  
 Salvador Dali’s most famous painting, “The Persistence of Memory”, is a 1931 painting depicting melting 
clocks, a staple of Dali’s artworks, and a large landscape almost barren. It is of a nature context, which is in turn 
“replaced” by the 1954 version “The Disintegration of The Persistence of Memory”, a more complex and tactical 
or “real world” version. The organization of the new painting, although not too complicated, still manages to 
steer away from the average stream of consciousness associated with art, thus being extremely abstract. Dalí 
writes in his Manifesto antimaterico, “during the surrealist period I wanted to create the iconography of the inner 
world and the wonderful world conceived by my father Freud. Today, however, the outer world and the physical 
world have surpassed that of psychology. Today my father is Dr. Heisenberg.” This was Dali’s first attempt at 
using the scientific findings of the time to convey mathematics in his works, which we can more clearly see them 
take shape as he progresses through several other artworks. 

One of the most captivating paintings produced by Salvador Dali was one of his very first (well known) 
artworks. This painting comes before Dali’s open acknowledgment of inspiration through the sciences. The 
artwork, “The Path of the Riddle”, created in 1928 is a beautiful example of infinity. The diagonal lines draw your 
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eyes into the center, which seems to be a never-ending path, one can’t help but think about the wonders of infinity. 
This artwork, being one of his first, does not have much research into the significance, so wide speculations can 
be made. The path does not have a clear end, but one can see straight forward as far as they can imagine the path 
taking them. 
 Some of his works hint at mathematics in a clearer way, as within his 1955 rendition of “The Last Supper”. 
The large table at which they’re sitting divides the height of the painting, while the disciples to the left and right 
of Christ divide the painting vertically in two. These aspects demonstrate the Golden Rectangle. Mathematics 
can be seen in the general symmetry of the painting as well. A vertical line of symmetry can be seen within the 
middle of the painting. The background of “The Last Supper” also shows a portion of a dodecahedron, 
symbolizing with its 12 pentagonal faces, which correlates a connection to the disciples themselves.  
 Another Golden Ratio can be seen within Dali’s 1946 painting, “Giant Flying Mocca Cup with an 
Inexplicable Five Metre Appendage”. This beautifully crafted painting clearly shows the circular ratio being 
displayed across the artwork, as in the picture below. The upper and lower right corners of the painting are 
darkened, drawing an invisible curve that leads toward the left and up to the Mocca cup. This leads way to 
research into topology and Dali’s use of the art form. It can be argued the circle below the Mocca cup (a cup with 
only one handle) is equivalent to Dali in the form of topography just as it would be to a donut or a life buoy, 
however, it would not make sense for Dali to have included a fully closed circle beneath the cup because there is 
no equivalence between the two.  

A 2017 article written on the Mathematics for Europe webpage speaks about the Dali Experience exhibition 
which included several photographs and remarks about Dali’s very own face. The photos, captured in 1953 and 
shown below, are several examples of such. The first photograph to the left, Dali shapes his mustache into the 
shape of an infinity sign, then a parabola opening upward, and finally a version of either a sin or cos graph – most 
likely a –sin graph. It’s clear Dali was openly using mathematics by this time, as his book 50 Secrets of Magic 
Craftsmanship quotes, “You must, especially as a young man, use geometry as a guide to symmetry in the 
composition of your works. I know that more or less romantic painters argue that these mathematical scaffolds 
kill the artist’s inspiration, giving him too much to think and reflect. Do not hesitate for a moment to respond 
promptly that, on the contrary, it is just not to have to think and reflect on certain things that you use them”. The 
article explains that Dali created a “recipe” for beauty in artworks through mathematical ideas, but ultimately let 
his creativity flow. Between these two concepts come an array of beautiful artworks, with mathematical aspects 
that can be traced down to their roots. 
 
Concluding Remarks 
 
 I enjoyed researching the different poetry styles and how they could be used in a classroom. I also liked 
that I researched into song and prose work because I think those were beneficial and were really interesting 
personally. To wrap up the paper I decided to work on something that I opened the course with, by looking into 
the mathematical aspects that could be found in artworks by Salvador Dali. The biggest obstacle that I 
encountered through my research were finding positive humor poetry that was also beneficial. Several of the 
humor poems I encountered seemed to put mathematics in a negative way, which wouldn’t be beneficial at all in 
a classroom. I also faced trouble when weeding through the different poems I was going to include in each 
category, while still trying to get my message across clearly and in depth enough for a final paper. Overall, I 
believe that my project was a success and that I was able to cover each category effectively, however they may 
not be as concise as they could be. This is something I do think I’ll work on in my future as an elementary teacher, 
and a document I can refer to when teaching different lessons.  
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Artworks 
 

“Giant Flying Mocca Cup with an Inexplicable Five Metre Appendage” – 1946 
 

“Mathematical Forms in the Mustache of Salvador Dali” – 1953 

 
“The Last Supper” – 1955 
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“Persistence of Memory” – 1931 “The Disintegration of The Persistence of 
Memory” – 1954 

  
 

“Path of the Riddle” – 1928 
 

 
Songs 

 
Song 1 Song 2 Song 3 

  

 

Prose 
 

§ Alice in Wonderland, by Lewis Carroll 
§ Book of Sand, by George Herbert, translated by Jorge Luis Borges 
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