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Integer Sequences K-12

The On-Line Encyclopedia of  Integer Sequences (OEIS) has many  pedagogic gems 
that  remain undiscovered by  K-12 educators. These sequences need to be lifted out 
of obscurity and become a part of every child's experience of mathematics. 

The primary objective of  this conference is to bring together educators and 
mathematicians to select 13 curricular integer sequences - one for each grade K-12.  
The secondary  objective is  to initiate a practical campaign to get the selected 
sequences the wide exposure they deserve.

It  is not obvious that integer sequences - beyond those already  in the curriculum - 
deserve pedagogic attention.  It is easy  to imagine their uninspired use in the 
classroom… for example: all students asked to independently  reproduce a 
meaningless sequence term by term. 

We won’t let that happen. Our strength is in the collaboration between 
mathematicians (who can identify  sequences that will reward a young explorer,) and 
educators (who know the curriculum and can predict classroom challenges.)

The integer sequences we select do not all have to be worthy  of  a 45 minute 
exploration.  In fact,  the sequence of  all 1s would be a very  nice addition to the 
kindergarten or grade 1 classroom.  It’s so ridiculously  simple, yet can be used to 
draw attention to a pattern even more basic than ABABABAB.  The all 1s sequence 
would also be good to remind students what skip counting by  zero looks like.  Usually 
students learn to skip count by 2s, 5s and 10s… but not by 0s. 

If  a sequence is worthy  of  a full period (or more) of  exploration, it needs to engage 
students of  diverse ability. Top students should be engaged because the sequence is 
intriguing and leads them to wonder, hypothesize and problem solve which are never 
a waste of time. Struggling students need to be engaged in acquiring curricular skills. 

The target for the thirteen Integer Sequences that we select are not necessarily 
teachers from those states who adopted the Common Core State Standards, but if 
consensus can be reached without compromising quality  let’s try  to fit within that 
framework.

Gordon Hamilton
MathPickle

Je n'ai fait celle-ci plus longue que parce que 
je n'ai pas eu le loisir de la faire plus courte.

Blaise Pascal

I would have precisely allocated all integer sequences to the 
Common Core Curricular Standards, but did not have the time.

http://oeis.org/
http://oeis.org/
http://oeis.org/
http://oeis.org/


Max Alekseyev  is an Associate Professor at the Department of  Mathematics and 
the Computational Biology  Institute at the George Washington University  in 
Washington, DC, USA. He holds M.S. degree in mathematics (1999) the 
Lobachevsky  State University  of  Nizhni Novgorod, Russia,  and Ph.D. degree 
(2007) in computer science from the University  of  California at San Diego, USA.  
Max's research interests  range from combinatorics and number theory  to 
computational molecular biology. The foundation for his scientific career and 
admiration of  mathematics and computation was,  in fact, laid during his school 
years when Max used to solve challenging mathematical problems and participate 
in various mathematical and computer programming contents. He now finds joy  in 
maintaining the Online Encyclopedia of  Integer Sequences (OEIS) as an Editor-in-
Chief, extending some computationally  hard sequences in the OEIS and proving 
interesting theoretical results about others. Max gladly  shares with students his 
research expertise and passion for challenging mathematical and/or computational 
problems, which are often inspired by the OEIS.

Olive Chapman is currently  Professor of  mathematics education at the University  of 
Calgary. Prior to this, she taught Physics and Mathematics in Colleges inToronto. 
Currently  Editor-in-Chief  of  the International Journal of  Mathematics Teacher 
Education and member of  the International Committee of  the International Group of 
the Psychology  of  Mathematics Education. Research interests include mathematics 
knowledge for teaching, mathematical problem solving, and inquiry-based 
mathematics pedagogy to facilitate mathematical thinking.

Mike Cavers,  an instructor at the University  of  Calgary, has a passion for teaching 
and research. He particularly  enjoys combinatorics, graph theory, and related 
applications.  He enjoys helping out during the weekly  Math Nites at  the UofC, a 
weekly  problem solving session for talented elementary  and high school students. 
In his spare time, he publishes a math based webcomic.

Vincent Chan has always taken a keen interest in mathematics education and 
enrichment,  ever since creating a Math Club in high school. He was involved with 
organizing two annual math competitions in the University  of  Waterloo: the 
"Integration Bee" (like a spelling bee, but  with integrals) and "It's Over 9000!" (or is 
it? This  is what participants must decide of  the expressions provided). There, he 
also wrote a column on interesting math,  aptly  named "Interesting Math," for the 
newsletter "Math News."  During his PhD at the University  of  British Columbia, 
Vincent began seriously  focusing on mathematics education, facilitating training for 
new TAs, running a teaching mini-course, and directing the Math Learning Centre. 
Now in Calgary, he's excited to continue his efforts

Rosa Anajao is a graduate student in Mathematical Physics in University  of  Alberta. 
She is working in mathematical aspects of  String Theory. Her research is about the 
interface between Topological String theory  and Algebraic Geometry.  She is also a 
teaching assistant in 100- and 200- level mathematics courses in the university. In 
her spare time, she enjoys solving puzzles and exploring recreational mathematics. 

Richard Guy  has endeavored to teach mathematics at all levels from kindergarten 
to PhD students in Britain, Singapore, India and Canada.

           He believes that math is fun

           And available to everyone.

Mathematics keeps him alive (he's  just celebrated his 97th birthday).  When he 
discovered that  he couldn't solve problems he specialized in Unsolved Problems: 
give him a problem and he can unsolve it!

Gordon Hamilton is a board game designer and the director of  MathPickle. He 
experiments on K-12 students with unsolved problems, perplexing puzzles, great 
games and obscure integer sequences..In an argument between truth and beauty  - 
Gordon is on the side of beauty. Too much of K-12 mathematics is trite & true.

Tom Edgar grew up in Colorado Springs,  Colorado before OEIS was born but after 
the Handbook. I moved to Carlisle, PA for undergraduate studies at Dickinson 
College around the time of  A047098. After four years, I decided to study 
mathematics in depth and moved back to Colorado (Fort Collins this time) around 
the time of  A072361, where I studied finite projective geometries and linear codes. 
After two years, I switched programs and moved to South Bend, Indiana around 
the time of  A096385 to study  Coxeter groups under Matthew Dyer. After marrying 
my wife and finishing my  program, I took a job as a professor at Pacific Lutheran 
University  in Tacoma, Washington at the time of  A164949 and have been here 
since. I  am currently  an associate professor, I volunteer as an associate editor for 
OEIS,  and my  first  child will be here in a month. I enjoy  thinking about triangular 
arrays in OEIS and my best submitted sequence is A235384.

Gina Cherkowski is the education entrepreneur behind STEM Alberta.  

Gael James is a graduate from the University  of  Calgary  B.  Ed. program and is 
teaching Grade 6 at River Valley  School in Calgary.  She was passionate about 
math puzzles as a child and is now equally  passionate about sharing this 
enthusiasm with her students.

Paulino Preciado, a PhD in Mathematics Education, has focused in the last six 
years on mathematics teacher, K to 12, professional development. His work is 
based on the believe that young kids are capable of  approaching though problems 
and engage intellectually  in mathematical inquiry, as long as they  are immersed in 
a proper learning environment. Before embracing graduate studies in mathematics 
education, Paulino Preciado earned a PhD candidacy  in pure mathematics and 
was a trainer and promoter of  the Mathematics Olympiad at both National (Mexico) 
and international levels. 

Veselin Jungic  is a Senior Lecturer in the Department of  Mathematics and a 
Deputy  Director of  the IRMACS Centre, Simon Fraser  University.  Most  of  his  
work  is  within  Ramsey  theory  and  the  field  of  mathematics  education.  
Veselin is a recipient of  the Canadian Mathematical Society  Excellence in Teaching 
Award.

Oluwaseun Okemakinde (MSc. Mathematics, University  of  Ibadan,  Nigeria) taught 
mathematics in Yaba College of  Technology, Nigeria and later moved to Canada 
where she is a Mathematics instructor in Calgary  with a passion to help students in 
grade 10 - 12 understand Mathematics in an interesting way. Research interest is 
in Mathematical Physics. 

Henri Picciotto is a math consultant and author. He received his BA and MA in 
Mathematics from the University  of  California, Berkeley. He has taught math for 
over 40 years,  at every  level from counting to calculus, including a 32-year stint at 
the Urban School of  San Francisco, where he chaired the math department and 
directed the Center for Innovative Teaching. He has written and co-authored many 
books, including Algebra: Themes, Tools, Concepts and Geometry  Labs. He has 
written articles, and edited activities for The Mathematics Teacher. He is the 
inventor of  the Lab Gear, a hands-on environment  for algebra, and is in fact a 
leading authority  on the use of  manipulatives and geometric puzzles in secondary 
school. He has been an enthusiastic  (and skeptical) user of  electronic learning 
environments since the early  days of  the personal computer. He has presented 
hundreds of  workshops to teachers, at conferences, in summer institutes, and in 
school professional development programs. Henri shares his ideas about teaching, 
a n d m u c h c u r r i c u l u m , t h r o u g h h i s M a t h E d u c a t i o n P a g e 
<www.MathEducationPage.org>. His cryptic crosswords appear in The Nation 
every week. 

http://www.matheducationpage.org/
http://www.matheducationpage.org/


Rakhee Vijairaghavan (B.Math, Waterloo) is one of  the math specialists for the 
Calgary  board of  education. She has experience teaching grades 5-9 math and 
enjoys making her students struggle with fun math every  day. Rakhee is always 
looking for ways to challenge her students and herself  to gain a deeper 
understanding and appreciate the beauty  of  the mathematics we teach in schools 
today.

Joshua Zucker is a freelance math teacher.  After a decade of  high school 
teaching, he co-founded the Math Teachers' Circle program and was the founding 
director of  the Julia Robinson Mathematics Festivals.   Now, he maintains his 
involvement  with those programs, as well as teaching for Art of  Problem Solving 
and at several different math circles around the San Francisco area.  He has also 
been a member of the US Sudoku team at the World Sudoku Championship.

Robert  Woodrow obtained his PhD in mathematical logic at Simon Fraser 
University  and since then has continued to work in that area and related areas of 
cominbatorics.  He has been involved in mathematics enrichment activities at the 
University  of  Calgary, organizing the Calgary  Junior Mathematics Contest and other 
activities.  He produced the Olympiad Corner for Crux Mathematicorum for a 
number of years.

Lora Saarnio is the Math and Tech Integration Specialist  at  The Nueva School in 
Hillsborough, California. Her teaching interests: K-4th grade math and computer 
science;  puzzle and strategic game design;  mathematical modeling; digital art and 
storytelling. She also designs Math Night, Science Night, Engineering Night, and 
STEM Night for schools in the San Francisco Bay  Area.  She is also an avid 
strategic  games player/collector and former competitive chess player (previously 
ranked #36 for US women players).

In his tenth year teaching high school math, Zaak Robichaud is excited to meet and 
discuss math education with other math enthusiasts. The joy  of  mathematics began 
at a young age and it  stuck with him through university  where he took math 
courses to complement his history  and education degrees. His math classes are 
typically  full of  laughter.  He is currently  teaching math at Bearspaw Christian 
School in Calgary, AB.

Amanda Serenevy  is the director of  Riverbend Community  Math Center, a non-
profit  organization located in South Bend, Indiana.  She has been active with the 
Math Circle movement to connect mathematicians with young students interested 
in mathematics. In the South Bend area, Amanda leads many  professional 
development sessions for K-12 teachers, as well as Math Circles and a variety  of 
other math outreach programs.



Kindergarten
A000012 
The simplest sequence of positive numbers: the all 1's sequence. 

1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 
1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 
1, 1 

***********
A002024 
n appears n times; floor(sqrt(2n) + 1/2)     
1, 2, 2, 3, 3,  3, 4, 4, 4, 4, 5,  5, 5, 5, 5, 6, 6, 6,  6, 6, 6, 7, 7, 7, 7,  7, 7, 7, 8, 8, 8,  8, 8, 8, 8, 8, 9, 9,  9, 9, 9, 9, 9, 9, 
9, 10, 10, 10, 10, 10,  10, 10, 10, 10, 10, 11, 11, 11, 11, 11, 11, 11,  11, 11, 11, 11, 12, 12, 12, 12, 12,  12, 12, 12, 
12, 12, 12, 12, 13, 13, 13, 13, 13, 13 

Grade 1
A034326
Hours struck by a clock.

1, 2, 3, 4, 5,  6, 7, 8, 9, 10, 11, 12, 1, 2, 3,  4, 5, 6, 7, 8, 9, 10, 11, 12, 1, 2,3, 4, 5, 6,  7, 8, 9, 10, 11, 12, 1, 2, 3, 4, 
5, 6, 7, 8, 9,  10, 11, 12, 1,  2, 3, 4,5,  6, 7, 8, 9, 10, 11, 12, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,  11, 12, 1, 2,  3, 4, 5, 6, 7, 8, 
9

*********** 

A002260
Triangle T(n,k) = k for k = 1..n.

1, 1, 2, 1, 2,  3, 1, 2, 3, 4, 1,  2, 3, 4, 5, 1, 2, 3,  4, 5, 6, 1, 2, 3, 4,  5, 6, 7, 1, 2, 3,  4, 5, 6, 7, 8, 1, 2,  3, 4, 5, 6, 7, 8, 
9, 1, 2, 3,  4, 5, 6, 7, 8,  9, 10, 1, 2, 3,  4, 5, 6, 7, 8,  9, 10, 11, 1, 2, 3, 4, 5, 6,  7, 8, 9, 10, 11, 12, 1, 2,  3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 1, 2, 3

*********** 

A031940  Length of longest legal domino snake using full set of dominoes up to [n:n]. 

1, 3, 6, 9, 15, 19, 28, 33,  45, 51, 66,  73, 91, 99,  120, 129, 153,  163, 190, 201,  231, 243, 276,  289, 325, 339, 
378, 393, 435, 451, 496, 513, 561, 579, 630, 649, 703, 723, 780, 801
EXAMPLE 
E.g. for n=4 [ 1:1 ][ 1:2 ][ 2:2 ][ 2:3 ][ 3:3 ][ 3:1 ][ 1:4 ][ 4:4 ][ 4:2 ].

The formula for this is known.  What about domino loops as an extension exercise?

Grade 2
A072842
Largest  m such that we can partition the set {1,2,...,m} into n subsets with the property  that we never have a
+b=c for any distinct elements a, b, c in one subset.

2, 8, 23, 66, 196 

***********

A243205
Consider the n X n Go board as a graph; remove i nodes and let j be the number of  nodes in the largest 
connected subgraph remaining; then a(n) = minimum (i + j).

1, 3, 5, 9, 12, 16, 20, 25, 29

EXAMPLE
a(10) <= 36 because i + j = 18 + 18 = 36 in the left graph and i + j = 23 + 13 = 36 in the right graph. 36 may  be 
the minimum.

***********

A002858 

Ulam numbers: a(1) = 1; a(2) = 2; for n>2, a(n) = least number > a(n-1) which is a unique sum of  exactly  two 
distinct earlier terms.    
1, 2, 3,  4, 6, 8, 11, 13, 16, 18, 26, 28, 36,  38, 47, 48, 53, 57, 62, 69, 72, 77, 82, 87,  97, 99, 102, 106, 114, 126, 
131, 138, 145, 148, 155, 175,  177, 180, 182, 189, 197, 206, 209, 219, 221, 236, 238, 241, 243,  253, 258, 260, 
273, 282, 309, 316, 319, 324, 339 

***********

A249783

Smallest index of a Fibonacci-like sequence containing n, see comments.

0, 1, 1, 1, 2,  1, 2, 3, 1, 3, 2,  3, 4, 1, 4, 3, 2, 5,  3, 5, 4, 1, 6, 4, 3,  5, 2, 7, 5, 3, 6,  5, 4, 6, 1, 7, 6, 4,  7, 3, 5, 7, 2, 8, 
7, 5, 8, 3, 6, 8, 5, 9, 4,  6,  9, 1, 7, 9, 6, 10, 4, 7, 10, 3, 8, 5, 7,  11, 2, 8, 11,  7,  9, 5, 8, 12, 3, 9, 6, 8, 10, 5, 9, 13, 4, 
10, 6, 9, 11, 1, 10, 7, 9, 11, 6, 10, 12, 4, 11, 7, 10 

COMMENTS
Any  two nonnegative integers F0 and F1 generate a Fibonacci-like sequence where for n > 1, Fn = F[n-1] + F
[n-2]. Call F0 + F1 the "index" of  such a sequence. In this sequence, a(n) is the smallest occurring index of  any 
Fibonacci-like sequence containing n.

https://oeis.org/A034326
https://oeis.org/A034326
https://oeis.org/A002260
https://oeis.org/A002260
https://oeis.org/A243205
https://oeis.org/A243205


Photo  by  Peter  Rowley

Possible or Impossible?
Can you put odd consecutive integers into the circles so 
that the differences of connected circles are all unique?

A243013

Number of graphs with n vertices and 
n-1 edges that can be gracefully labeled.

1, 1, 1, 3, 5, 12, 36 

COMMENTS
Hand calculated by grade 3 students up 
to term 6: (1,1,1,3,5,12...)

EXAMPLE
a(5) = 5: A001433 tells us that there are 
6 simple graphs with 5 vertices and 4 
edges.  Only 5 of these can be labeled 
gracefully.  Here is one of them labelled 
gracefully:

1

7 5

3

9

https://oeis.org/A001433
https://oeis.org/A001433


Grade 3
Square Pairs numbers.  The numbers from 1 to 18 can be organized in nine pairs, so that each pair sums to a 
perfect square. More generally, what are the positive integers 2n such that the numbers from 1 to 2n can be 
organized in n pairs whose sum is a perfect square? These are the Square Pairs numbers: 4, 7, 8, 9, and all 
numbers greater than 11.

n=4   1-8 2-7 3-6 4-5
n=7   1-8 2-14 3-13 4-12 5-11 6-10 7-9

***********
A063865

Number of solutions to +- 1 +- 2 +- 3 +- ... +- n = 0.      
1, 0, 0, 2, 2, 0, 0,  8, 14, 0, 0, 70, 124, 0, 0, 722, 1314, 0, 0,  8220, 15272, 0, 0, 99820, 187692, 0, 0, 1265204, 
2399784, 0, 0, 16547220, 31592878, 0, 0, 221653776, 425363952, 0, 0, 3025553180, 5830034720, 0,  0, 
41931984034, 81072032060

***********

A255253

Complete siteswap listing (indecomposable ground-state in concatenated decimal notation organized 1st by 
sum of digits and then magnitude)

0, 1, 2, 3, 4, 31, 40, 5, 6, 42, 51, 60,  312, 330, 411, 420, 501, 600, 7, 8, 53, 62, 71, 3122, 3302, 4013, 4112, 
4130, 4202, 4400, 5111, 5120, 5201, 5300, 6011, 6020, 7001, 8000, 9, 423, 441, 450, 522, 531, 603, 612, 630

A065179

Number of site swap patterns with 3 balls and exact period n.

1, 3, 12, 42, 156, 554, 2028, 7350, 26936, 98874, 365196, 1353520,  5039580,  18831306,  70626140, 
265741350, 1002984060, 3796211692, 14406086604, 54801192684, 208932673508, 798218225802, 
3055417434732, 11716355452900 

***********

A000105  Number of free polyominoes (or square animals) with n cells. 

1, 1, 1, 2, 5, 12, 35, 108, 369, 1285, 4655, 17073, 63600, 238591,  901971,  3426576,  13079255,  50107909, 
192622052, 742624232, 2870671950, 11123060678

Photo by Alexandre Dulaunoy
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Grade 4
A036468

Number of ways to represent 2n+1 as a+b with 0 < a < b and a^2 + b^2 prime.

1, 2, 2, 2, 3, 3, 4, 4, 4, 3, 4, 8, 4, 6, 5, 4, 9,  8, 6, 9,  7, 7, 7,  5, 7, 9,  14, 8, 9, 11, 7, 17, 11, 10, 9, 11, 9, 8, 13, 9, 
15, 20, 11, 14,  13, 8, 18, 14, 10, 18, 16, 10, 17, 16, 13, 20, 20,  13, 14, 17, 12, 23, 18, 14, 22, 15, 17, 18, 21, 12, 
19, 29, 16, 23, 21, 14... 

***********
A152242

Henri Picciotto’s Slime numbers. Integers formed by concatenating primes.  

2, 3, 5, 7, 11, 13, 17, 19, 22, 23, 25, 27, 29, 31, 32, 33, 35, 37,  41, 43, 47, 52, 53, 55, 57, 59, 61, 67, 71, 72, 73, 
75, 77, 79, 83, 89, 97, 101, 103, 107, 109, 112, 113, 115, 117, 127,  131, 132, 133, 135, 137, 139, 149, 151, 
157, 163, 167, 172, 173, 175, 177

A166504

Numbers which are the concatenation of primes, with "leading zeros" allowed.

2, 3, 5, 7, 11, 13, 17, 19, 22, 23, 25, 27, 29, 31, 32, 33, 35, 37,  41, 43, 47, 52, 53, 55, 57, 59, 61, 67, 71, 72, 73, 
75, 77, 79, 83, 89, 97, 101, 103, 107, 109, 112, 113, 115, 117, 127,  131, 132, 133, 135, 137, 139, 149, 151, 
157, 163, 167, 172, 173, 175, 177, 179

A number is slime if  it is prime, or if  (in base 10) it can be sliced into a sequence of  primes. For example, 519 is 
slime (5|19), as is 777 (7|7|7).. 

Exploring this is a good way  for kids to become familiar with small primes. I have used this worksheet many 
times, with great success.

The culmination of  Henri Picciotto’s Slime numbers activity  is the search for the super-slimes: numbers that are 
slime no matter how you slice them. 777 does not qualify  because 77 and 777 are not prime. 53 is a super-
slime since both 53 and 5|3 are sequences of  primes. It turns out that there are only  nine super-slimes, and 
finding them is a good exercise in checking for divisibility.  

Also, what numbers, when sliced exactly once always produce two primes?

A255271

22, 23, 25,  27, 32, 33, 35,  37, 52, 53, 55,  57, 72, 73, 75, 77, 237, 297, 313, 317, 373, 537, 597, 713, 717, 737, 
797, 2337, 2397, 2937, 3113, 3137, 3173, 3797, 5937, 5997, 7197, 7337, 7397, 29397, 31373, 37937, 59397, 
73313, 739397

What is the maximum number of ways that a number can be sliced to produce two primes?

***********

A214897  Conway's subprime Fibonacci sequence : cycle lengths.
1, 10, 11, 18, 19, 56, 136

Similar to the Fibonacci recursion starting with a pair of positive integers, but each new non-prime term is 
divided by its least prime factor. The recursion enters a loop of length a(n)after a finite number of steps. 
Conjecture: the list of loops is complete, loops of length a(n) are unique and no infinite chains exists.

[136] A214892

4, 1, 5, 3, 4, 7, 11, 9, 10, 19, 29, 24, 53, 11, 32, 43, 25, 34, 59, 31, 45, 38, 83, 11, 47, 29, 38, 67, 35, 51, 43, 47, 
45, 46, 13, 59, 36, 19, 11, 15, 13, 14, 9, 23, 16, 13, 29, 21, 25, 23, 24, 47, 71, 59, 65, 62, 127, 63, 95, 79, 87, 
83, 85, 84, 13, 97, 55, 76, 131, 69, 100, 13, 113 

COMMENTS 
Similar to the Fibonacci recursion starting with (4, 1), but each new non-prime term is divided by its least prime 
factor. Sequence enters a loop of length 136 after 8 terms when hitting (11, 9).

[56]  A214893  
18, 5, 23, 14, 37, 17, 27, 22, 7, 29, 18, 47, 13, 30, 43, 73, 58, 131, 63, 97, 80, 59, 139, 99, 119, 109, 114, 223, 
337, 280, 617, 299, 458, 757, 405, 581, 493, 537, 515, 526, 347, 291, 319, 305, 312, 617, 929 
[19]  A214894  
10, 18, 14, 16, 15, 31, 23, 27, 25, 26, 17, 43, 30, 73, 103, 88, 191, 93, 142, 47, 63, 55, 59, 57, 58, 23, 27 
[18]  A214674   
1, 1, 2, 3, 5, 4, 3, 7, 5, 6, 11, 17, 14, 31, 15, 23, 19, 21, 20, 41, 61, 51, 56, 107, 163, 135, 149, 142, 97, 239, 
168, 37, 41, 39, 40, 79, 17, 48, 13, 61, 37, 49, 43, 46, 89, 45, 67, 56, 41, 97, 69, 83, 76, 53, 43, 48, 13 
[11]  A214895  
23, 162, 37, 199, 118, 317, 145, 231, 188, 419, 607, 513, 560, 37, 199 
[10]  A214896  
382, 127, 509, 318, 827, 229, 528, 757, 257, 507, 382, 127 

***********
A020342

Vampire numbers (definition 1): n has a nontrivial factorization using n's digits.

126, 153, 688, 1206, 1255, 1260, 1395, 1435, 1503, 1530, 1827, 2187, 3159, 3784, 6880, 10251, 10255, 
10426, 10521, 10525, 10575, 11259, 11439, 11844, 11848, 12006, 12060, 12384, 12505, 12546, 12550, 
12595, 12600, 12762, 12768, 12798, 12843, 12955, 12964 

EXAMPLE
E.g. 1395 = 31*9*5.

CROSSREFS
The following sequences are all closely related: A020342, A014575, A080718,A048936, A144563.

***********
A156209

Number of possible values of C(v) = the number of valid mountain-valley assignments for a flat-foldable origami 
vertex v of degree 2n.

1, 3, 7, 13, 24, 39, 62, 97, 
147, 215, 312, 440, 617, 851, 
1161, 1569, 2098, 2778, 3649, 
4764, 6163, 7939, 10160, 
12924, 16361, 20613, 25833, 
32259, 40097, 49667, 61272, 
75337, 92306, 112755, 
137272, 166654, 201734, 
243582, 293288 

EXAMPLE
The n=1 case is degenerate; 
C(v) = 2 in this case, so a(1)
=1. When n=2 we have a 
degree 4 vertex, and C(v) can 
take on the values 4, 6, or 8 
depending on the angles 
between the creases, so a(2)
=3. In the n=3 (degree 6) 
case, C(v) can be any of {8, 
12, 16, 18, 20, 24, 30}. Thus a
(3)=7. The possible values of 
C(v) can be determined by 
recursive equations found in 
(Hull, 2002, 2003).
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Recamán Sequence
rBernardo Recamán, 1991

105 15-5-10-15-20-25 0

105 150 20 25 30 35 40

Start at zero.  On step 1, move 1, on step 2 move 2, on step 3 move 3… The direction of the step must be to the left on the number line if you visit a non-
negative integer that you have not visited before.  Otherwise you must step to the right.  Do you visit every positive integer? (unsolved) 
Do you visit any integer twice?  (solvable by grade 5s)

Wrecker ball sequences are a variant of the Recamán sequence that gives students practice moving on the number line.  Start with any integer.  On step 1, 
move 1, on step 2 move 2, on step 3 move 3… The direction of the step must be towards zero if you visit an integer that you have not visited before.  
Otherwise you must step away from zero.  The sequence ends when you hit zero.  All sequences that start with an absolute value of less than 12 are solvable 
in 26 or less steps with the exception of 7 which takes 1725 steps.  Do all sequences end?  Play videos of wrecker balls destroying buildings in the class when a 
number is hit twice.

This variant has not been rigorously investigated.  



Grade 5
A228474

This  is  a Recamán-like sequence (cf. A005132). Starting at n, a(n) is the number of  steps required to reach 
zero.  On the k-th step move a distance of  k in the direction of  zero. If  the number landed on has been landed 
on before, move a distance of k away from zero instead.

0, 1, 4,  2, 24, 26, 3, 1725, 12, 14,  4, 26, 123, 125, 15, 5, 119, 781802, 20, 22, 132896, 6, 51, 29, 31, 1220793, 
23, 25, 7, 429, 8869123, 532009, 532007, 532009, 532011,  26, 8, 94, 213355, 213353,  248, 33, 31, 33, 1000, 
9, 144, 110, 112, 82, 84, 210, 60,

***********

Nearest integer to 4n/3 unless that is an integer, when 2n/3.  A006369  
0, 1, 3, 2, 5, 7, 4, 9, 11, 6, 13, 15, 8, 17, 19, 10, 21, 23, 12, 25, 27, 14, 29, 31, 16, 33, 35, 18, 37, 39, 20, 41, 43, 
22, 45, 47, 24, 49, 51, 26, 53, 55, 28, 57, 59, 30, 61, 63, 32, 65, 67, 34, 69, 71, 36, 73, 75, 38, 77, 79, 40, 81, 
83, 42, 85, 87, 44, 89, 91, 46, 93, 95 
Another function by Lothar Collatz (1932).  

***********

The "amusical permutation" of the nonnegative numbers 
A006368: a(2n)=3n, a(4n+1)=3n+1, a(4n-1)=3n-1. 
0, 1, 3, 2, 6, 4, 9, 5, 12, 7, 15, 8, 18, 10, 21, 11, 24, 13, 27, 14, 30, 16, 33, 17, 36, 19, 39, 20, 42, 22, 45, 23, 48, 
25, 51, 26, 54, 28, 57, 29, 60, 31, 63, 32, 66, 34, 69, 35, 72, 37, 75, 38, 78, 40, 81, 41, 84, 43, 87, 44, 90, 46, 
93, 47, 96, 49, 99, 50, 102, 52, 105, 53 
0,3

Numbers n such that n and n+1 have same sum of divisors.  A002961  
14, 206, 957, 1334, 1364, 1634, 2685, 2974, 4364, 14841, 18873, 19358, 20145, 24957, 33998, 36566, 42818, 
56564, 64665, 74918, 79826, 79833, 84134, 92685, 109214, 111506, 116937, 122073, 138237, 147454, 
161001, 162602, 166934

***********
A005349 

Harshad numbers are numbers that are divisible by their sum: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 18, 20, 21, 24, 27, 
30, 36, 40, 42, 45, 48, 50, 54, 60, 63, 70, 72, 80, 81, 84, 90, 100, 102, 108, 110, 111, 112,114, 117, 120, 126, 
132, 133, 135, 140, 144, 150, 152, 153, 156, 162, 171, 180, 190, 192, 195, 198, 200, ... 

***********

A255198

EKG Ancestral Links: Take an EKG sequence starting with n (EKG-n). Observe where this sequence first starts 
to coincide with other EKG sequences.a(n) = the number of these EKG sequences.

DATA
1, 1, 1, 4, 1, 6, 2, 2, 5

EXAMPLE
a(5) = 4 because the EKG sequence starting with 5 (EKG-5) starts duplicating sequences EKG-3, EKG-6, 
EKG-9 and EKG-12 simultaneously (when all sequences hit 18).
EKG-3:  3, 6, 2, 4, 8, 10, 5, 15, 9, 12, 14, 7, 21, 18, 16, 20, 22, 11...
EKG-6:  6, 2, 4, 8, 10, 5, 15, 3, 9, 12, 14, 7, 21, 18, 16, 20, 22, 11...
EKG-9:  9, 3, 6, 2, 4, 8, 10, 5, 15, 12, 14, 7, 21, 18, 16, 20, 22, 11...
EKG-12: 12, 2, 4, 6, 3, 9, 15, 5, 10, 8, 14, 7, 21, 18, 16, 20, 22, 11...
EKG-5:  5, 10, 2, 4, 6, 3, 9, 12, 8, 14, 7, 21, 15, 18, 16, 20, 22, 11...
a(12) = 3 because the EKG sequence starting with 12 (EKG-12) starts duplicating sequences EKG-3, EKG-6, 
and EKG-9 simultaneously (when all sequences hit 14).

***********

EKG Ancestral Links

Choose any real r >= 0.
Starting with n = 1, on the first step add r, on subsequent steps either add
r or take the reciprocal as you choose.
For example, if r = 1/4, we can generate the sequence
1, 5/4, 3/2, 7/4, 2, 1/2, 3/4, 1.
For which r is it possible to return to 1 as does this sequence?

    David Wilson

For example, 3/11 gives us:

1 8/11 5/11 2/11 11/2 115/22 109/22 103/22 97/22 91/22 85/22 79/22 73/22 67/22 
61/22 5/2 49/22 43/22 37/22 31/22 25/22 19/22 13/22 7/22 1/22 22 239/11 236/11 
233/11 230/11 227/11 224/11 221/11 218/11 215/11 212/11 19 206/11 203/11 200/11 
197/11 194/11 191/11 188/11 185/11 182/11 179/11 16 173/11 170/11 167/11 164/11 
161/11 158/11 155/11 152/11 149/11 146/11 13 140/11 137/11 134/11 131/11 128/11 
125/11 122/11 119/11 116/11 113/11 10 107/11 104/11 101/11 98/11 95/11 92/11 
89/11 86/11 83/11 80/11 7 74/11 71/11 68/11 65/11 62/11 59/11 56/11 53/11 50/11 
47/11 4 41/11 38/11 35/11 32/11 29/11 26/11 23/11 20/11 17/11 14/11 1

Reverse the order to get the solution.

For example, r = sqrt(2)/2 seems to work:
+ / + + + + / +
should yield 1 (where / is reciprocal).

CCSS.MATH.CONTENT.5.NF.A.1
Add and subtract fractions with unlike denominators (including mixed numbers) by 
replacing given fractions with equivalent fractions in such a way as to produce an 
equivalent sum or difference of fractions with like denominators. For example, 2/3 + 
5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.)
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Grade 6
A006255

I have had great success getting some deep thinking about prime factorization by  working with Graham’s 
sequence (which is also a bijection between positive integers and composites!)
(Joshua Zucker)
1, 6, 8, 4, 10, 12, 14, 15,  9, 18, 22, 20, 26,  21, 24, 16, 34, 27, 38, 30, 28, 33,  46, 32, 25, 39, 35, 40, 58, 42, 62, 
45, 44, 51, 48, 36, 74, 57, 52,  50, 82, 56, 86, 55, 60, 69, 94, 54, 49, 63, 68, 65,  106, 70, 66, 72, 76, 87, 118, 75, 
122, 93, 77, 64, 78, 80, 134, 85, 92, 84
a(2) = 6 because the best such sequence is 2,3,6.
a(59) = 118 because one best such sequence is 59, 72, 118.  In this case the answer is not unique.  59,  98, 118 
works.  59, 60, 72, 75, 80, 88, 98, 99, 100, 118 also works.

For n = 3 through 6 the {smallest m then smallest t then smallest product} solutions are 3,6,8; 4; 5,8,10; 6,8,12.

***********
A132199 

Rowland's prime-generating sequence: first differences of A106108 (see below).  
1, 1, 1, 5,  3, 1, 1, 1, 1, 11, 3, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 23, 3, 1, 1, 1,  1, 1, 1, 1, 1, 1,  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 
1, 1, 47, 3, 1, 5, 3, 1, 1, 1, 1, 1, 1, 1, 1, 1,  1,  1,  1,  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 101, 3, 1, 1 
COMMENTS 
Rowland shows that the terms are all 1's or primes.

A106108 

Rowland's prime-generating sequence: a(1) = 7; for n >1, a(n) = a(n-1) + gcd(n, a(n-1)).  
7, 8, 9, 10, 15,  18, 19, 20, 21, 22,  33, 36, 37, 38, 39,  40, 41, 42, 43, 44,  45, 46, 69, 72, 73,  74, 75, 76, 77, 78, 
79, 80, 81,  82, 83, 84, 85,  86, 87, 88, 89,  90, 91, 92, 93, 94, 141, 144, 145, 150, 153, 154, 155, 156, 157, 158, 
159, 160, 161, 162, 163, 164, 165, 166, 167, 168

***********
A214777 

McNuggets numbers. You can buy 6, 9, or 20 McNuggets, and therefore 12 (=6+6), 15 (=6+9), and so on. 
I strongly  recommend using this sequence, probably  as a middle school or upper elementary  school topic. It is 
very  accessible, requiring only  addition. It  is quite motivational, and can be introduced with a funny  story. It 
generalizes nicely  to pairs  of  numbers, and in fact the generalization leads naturally  to the concept  of  greatest 
common factor (grade 6 in the Common Core):   Given two numbers, you can get all the multiples of  their GCF 
after a certain point. So it is extremely curricular.

CCSS.MATH.CONTENT.6.NS.B.4
Find the greatest common factor of  two whole numbers less than or equal to 100 and the least common 
multiple of  two whole numbers less than or equal to 12. Use the distributive property  to express a sum of  two 
whole numbers 1-100 with a common factor as a multiple of  a sum of  two whole numbers with no common 
factor. For example, express 36 + 8 as 4 (9 + 2)…

Grade 7
A125508

Integral Fission - Lowest number having a particular shape of factor decomposition binary tree.  

1, 2, 4, 8, 16, 20, 32, 40, 64, 72,  88,  128, 160, 176, 200, 220, 256, 272, 288, 320, 336, 360, 400, 420, 460, 480, 
512, 540, 544, 640, 704, 864,  880, 920, 1024, 1056, 1152, 1184, 1200, 1280, 1344, 1440, 1600, 1640, 1680, 
1800, 1840, 1920, 2048, 2176, 2368

A002487

Stern's diatomic series. 
a(0) = 0, a(1) = 1; for n > 0: a(2*n) = a(n), a(2*n+1) = a(n) + a(n+1). 

0, 1, 1, 2, 1, 3, 2, 3, 1,  4,  3, 5, 2, 5, 3, 4, 1, 5, 4, 7, 3, 8, 5, 7,  2,  7, 5, 8, 3, 7, 4, 5, 1, 6, 5, 9, 4, 11, 7, 10, 3, 11, 8, 
13, 5, 12, 7, 9,  2, 9, 7, 12, 5, 13, 8, 11, 3,  10, 7, 11, 4,  9, 5, 6, 1, 7,  6, 11, 5, 14,  9, 13, 4, 15, 11, 18, 7, 17, 10, 
13, 3, 14, 11, 19, 8, 21, 13, 18, 5, 17, 12, 19 

COMMENTS 
Also called fusc(n) [Dijkstra].
a(n)/a(n+1) runs through all the reduced nonnegative rationals exactly once

11
3

7
3

Grade 7 Integer Fission are Prime 
Factorization Trees which are as 

branches are as balanced as 
possible and for which a right 

branch is at least as 
large as a left branch.

Are there more numbers 
with the shape on the 

left or right?
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Grade 8
A226595

Lengths of maximal non touching increasing paths in n X n grids.

0, 2, 4, 7, 9, 12, 15, 17, 20...

EXAMPLE
An example for a(9)=20

Charles R Greathouse IV and Giovanni Resta, Jun 13 2013

***********

A234300  

Number of  unit squares, aligned with a Cartesian grid, partially  encircled along the edge of  the first quadrant of 
a circle centered at the origin ordered by  increasing radius.  Start with radius zero.  Increase the radius 
gradually.  Each time the circle expands to include a new intersection,  write down two numbers: 1) the number 
of squares the circle intersects and 2) the number of squares the circle intersects an arbitrarily short time later.
 
0, 1, 1, 3, 2, 3, 3, 5, 3, 5, 4, 5, 5, 7, 5, 7, 5, 7, 7,  9,  7,  9,  8,  9, 7, 9, 7, 11, 9, 11,  9,  11, 10, 11, 9, 11, 11, 13, 11, 13, 
11, 13, 11, 13, 11, 13, 13, 15, 12, 15, 13, 15, 13, 15, 13, 15, 13, 15, 15, 17, 13, 17, 15, 17, 16,  17, 15,  17, 15, 
17, 15, 17, 17, 19, 17, 19, 15, 19, 17, 19, 17,  19, 17, 19, 18, 19,  17, 21, 19, 21, 19, 21, 19, 21, 19, 21, 19, 21, 
19, 21

***********

A006720

Somos-4 sequence: a(0)=a(1)=a(2)=a(3)=1; for n >= 4, a(n)=(a(n-1)a(n-3)+a(n-2)^2)/a(n-4). 

1, 1, 1, 1, 2, 3, 7, 23, 59,  314, 1529, 8209, 83313, 620297, 7869898, 126742987, 1687054711, 47301104551, 
1123424582771, 32606721084786, 1662315215971057, 61958046554226593, 4257998884448335457, 
334806306946199122193 

COMMENTS
From the 5th term on, all terms have a primitive divisor; in other words,  a prime divisor that divides no earlier 
term in the sequence. A proof appears in the Everest-McLaren-Ward paper. - Graham Everest 

Grade 9
A103840

Number of ways to represent n as a sum of b^e with b >= 2, e >= 2, e distinct.

1, 0, 0, 0, 1,  0, 0, 0, 1, 1, 0,  0, 1, 0, 0, 0, 2, 1,  0, 0, 1, 0, 0, 0, 2,  2, 0, 1, 1, 0, 0,  1, 2, 2, 0, 0, 3, 0,  0, 0, 2, 2, 0, 2, 
2, 0, 0, 1, 2,  3, 0, 0, 4, 0, 0,  0, 2, 3, 0, 2, 2, 0,  0, 2, 4, 3, 0, 0, 5,  0, 0, 0, 3, 4, 0,  2, 3, 0, 0, 2, 5, 5,  0, 0, 5, 1, 0, 0, 
3, 7, 1, 3, 3, 1, 0, 2, 5, 5, 1, 0, 7, 0, 0, 0, 3 (list; graph; refs; listen; history; edit; text; internal format)

EXAMPLE
68 = 2^2+4^3 = 2^2+2^6 = 3^2+3^3+2^5 = 5^2+3^3+2^4 = 6^2+2^5 so a(68) = 5. Note that although 4^3 = 2^6, 
the exponents are different and so 2^2+4^3 and 2^2+2^6 are counted as distinct.

***********

A248808

Dale Gerdmann lists the powers of phi used in golden ratio base
to represent the Fibonacci numbers. So, for example, 5 = phi^3 + phi^-1 +
phi^-4 = f(3)+f(-1)+f(-4) 

[0] 1
[0] 1
[1, -2] 2
[2, -2] 3
[3, -1, -4] 5
[4, 0, -4] 8
[5, 1, -3, -6] 13
[6, 2, -2, -6] 21
[7, 3, -1, -5, -8] 34
[8, 4, 0, -4, -8] 55
[9, 5, 1, -3, -7, -10] 89
[10, 6, 2, -2, -6, -10] 144
[11, 7, 3, -1, -5, -9, -12] 233
[12, 8, 4, 0, -4, -8, -12] 377

***********

A014556

Euler's "Lucky" numbers: n such that m^2-m+n is prime for m=0..n-1.

2, 3, 5, 11, 17, 41

***********

A007623

Integers written in factorial base. 

0, 1, 10, 11, 20, 21, 100, 101, 110, 111, 120, 121, 200, 201, 210, 211, 220, 221, 300, 301, 310, 311, 320, 321, 
1000, 1001, 1010, 1011, 1020, 1021, 1100, 1101, 1110, 1111, 1120, 1121, 1200, 1201, 1210, 1211, 1220, 1221, 
1300, 1301, 1310, 1311, 1320, 1321, 2000, 2001, 2010

EXAMPLE
a(47) = 1321 because 47 = 1*4! + 3*3! + 2*2! + 1*1!
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Grade 10
A069283

a(n) = -1 + number of odd divisors of n.
0, 0, 1, 0, 1,  1, 1, 0, 2, 1, 1,  1, 1, 1, 3, 0, 1, 2,  1, 1, 3, 1, 1, 1, 2,  1, 3, 1, 1, 3, 1,  0, 3, 1, 3, 2, 1, 1,  3, 1, 1, 3, 1, 1, 
5, 1, 1, 1, 2,  2, 3, 1, 1, 3, 3,  1, 3, 1, 1, 3, 1, 1,  5, 0, 3, 3, 1, 1, 3,  3, 1, 2, 1, 1, 5,  1, 3, 3, 1, 1, 4, 1,  1, 3, 3, 1, 3, 1, 
1, 5, 3, 1, 3, 1, 3, 1, 1, 2, 5, 2

This  sequence comes up in a fantastically  curricular activity  I call “Staircase numbers”: how many ways can you 
write n as a sum of consecutive positive integers? 

Finding how many  ways it can be done is more difficult and time-consuming, but accessible in middle or high 
school. Curricular in high school as an intro to arithmetic series. 

***********

A003278

Szekeres's sequence: a(n)-1 in ternary  = n-1 in binary; also: a(1) = 1,  a(2) = 2,  a(n) is  smallest number k which 
avoids any 3-term arithmetic progression in a(1), a(2), ..., a(n-1), k.   
1, 2, 4, 5, 10, 11, 13, 14, 28, 29, 31, 32, 37,  38, 40, 41,  82, 83, 85, 86, 91, 92, 94, 95, 109, 110, 112, 113, 118, 
119, 121, 122, 244, 245, 247, 248, 253, 254, 256, 257, 271, 272, 274, 275, 280, 281, 283, 284, 325, 326, 328, 
329, 334, 335, 337, 338, 352, 353 

***********

A101856

Number of  non-intersecting polygons that it is  possible for an accelerating ant to produce with n steps (rotations 
& reflections not included). On step 1 the ant moves forward 1 unit,  then turns left or right  and proceeds 2 units, 
then turns left or right until at the end of its n-th step it arrives back at its starting place.

0, 0,  0, 0,  0, 0,  1, 1,  0, 0,  0, 0, 0, 0, 1, 3, 0, 0, 0, 0, 0, 0, 25, 67, 0, 0, 0, 0, 0, 0(list; graph; refs; listen; history; 
edit; text; internal format)

Grade 11
Richard Guy’s “The Strong Law of  Small Numbers” needs to be experienced by  students. I like contrasting 
A000127 (maximal number of  regions obtained by  joining n points around a circle by  straight lines) to 
A000079 (the powers of  2.)  Here is Richard Guy’s manuscript:  http://www.ime.usp.br/~rbrito/docs/
2322249.pdf

[I  have used some of  those in grades 11-12 to help students see why  proof  is needed. For many years, we tell 
them to look for patterns, which is a good thing,  but by  grade 11 we need to get across that “coincidences 
cause careless conjectures”,  to quote Richard Guy. You can see the worksheet I use here: http://
www.mathedpage.org/infinity/infinity-3.pdf . (Henri Picciotto)

***********

A060843

Busy  Beaver problem: a(n) = maximal number of  steps that an n-state Turing machine can make on an initially 
blank tape before eventually halting.

1, 6, 21, 107

Grade 12
A000108

The Catalan numbers

We want to set-up bijections for students to discover.

***********

A005130

Robbins numbers: a(n) = Product_{k=0..n-1} (3k+1)!/(n+k)!; also the number of  descending plane partitions 
whose parts do not exceed n; also the number of n X n alternating sign matrices (ASM's). 
(Formerly M1808)

1, 1,  2,  7, 42, 429, 7436,  218348, 10850216, 911835460, 129534272700, 31095744852375, 
12611311859677500, 8639383518297652500, 9995541355448167482000, 19529076234661277104897200, 
64427185703425689356896743840, 358869201916137601447486156417296 (list; graph; refs;  listen; history; 
edit;text; internal format)

COMMENTS
Also known as the Andrews-Mills-Robbins-Rumsey numbers. - N. J. A. Sloane, May 24 2013
An alternating sign matrix is a matrix of  0's, 1's and -1's such that (a) the sum of  each row and column is 1; (b) 
the nonzero entries in each row and column alternate in sign.

For more advanced pupils: but the story  of  the ASM conjecture and its resolution is really  inspiring, and one can 
have a lot of  fun with combinatorics,  trying to get  them to work out the lowest terms by  hand (3x3, 4x4 probably 
the limit); one can go via factorials and Stirling's approximation along the way.

Proved in 1995 to be

***********

A205807  List of values of n for which there exist block designs with n blocks.  
7, 12,  13, 20,  21, 26,  30, 31, 35, 50, 56, 57, 63, 70, 72, 73, 82, 90, 91, 99, 100, 111,  117, 130, 132, 133, 143, 
155, 176, 182, 183, 190, 195,  196, 208, 221, 222, 247, 255, 272, 273, 301, 304, 305, 306, 307,  324, 330, 336, 
357, 371, 380, 381, 392, 407, 425, 438, 475, 484

example: The points in the set {1,2,3,4,5,6,7} can be put into 7 blocks with all blocks have 3 points; and every 
pair of points existing in exactly 1 block.  That’s a (7,3,1) Balanced Incomplete Block Design.
123, 145, 167, 246, 257, 347, 356

Here is a (10,4,2) Balanced Incomplete Block Design:

0123, 0145, 0246, 0378, 0579, 0689, 1278, 1369, 1479, 1568, 2359, 2489, 2567, 3458, 3467

Here is a (7,3,2) Balanced Incomplete Block Design:

123, 145, 167, 246, 257, 347, 356,
123, 147, 156, 245, 267, 346, 357
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Unsolved K-12
A conference for mathematicians and educators

Nov 15-17  2013
Banff International Research Station

Dra
ft



The objective of the 2013 K-12 conference was to select one unsolved problem for each 
grade K-12.  Some of these may be inspiring for this conference. In the following 4 pages I’ll 
present the 13 winners - then a selection of other unsolved problems.  Finally, I’ll show a 
page from the next K-12 conference which will be dedicated to Mathematical Games.



Winning Unsolved Problems





Andrzej Schinzel conjectures that for any positive k there exists a number N such that, for all n ≥ N, there exists a solution in positive integers 
to k/n = 1/x + 1/y + 1/z. The version of this conjecture for k = 4 was made by Erdős and Straus and for k = 5 was made by Wacław Sierpiński.

Grade 8
Erdős-Straus Conjecture

Paul Erdős & Ernst Straus, 1948

Puzzle by Joshua Zucker





Other Unsolved Problems















Grade 6-12
Guilloché Patterns

jGuillot, c.1620

Guilloché patterns are patterns created with imbedded cogs.  A simplified two-cog version is available commercially under the name “spirograph”.  There is no 
known way to efficiently reconstruct the cogs that were used to create a Guilloché pattern - hence their traditional use on paper money to prevent forgery.  This 
problem could be used with grade 6 students using spirograph and exploring the relationship between the number of teeth on the cogs and the number of 
revolutions required to complete a pattern.  It could also be used with high school students studying polar coordinates.  Ed Pegg Jr suggested this unsolved 
problem. 



Mathematical Games K-12 Conference





Schedule

Friday February 27
19:00 - Informal socializing, games and puzzles in the BIRS 
lounge.

Saturday February 28

9:00 - 9:20 Presentation by BIRS about housekeeping, checking-
out, and videoing instructions.

9:20 - 10:00 introductions and (optional) one favourite integer 
sequence.

10:00 - 10:25 Max Alekseyev talks about the Online Encyclopedia 
of Integer Sequences (OEIS) and his own story.

10:25 - 10:45 Coffee Break

10:45 - 11:45 Joshua Zucker leads 

11:45 - 12:00 Richard Guy “The leaning tower of Pascal”

12:00 - 13:15 Lunch

13:15 - 14:15 Amanda Serenevy leads 

14:15 - 14:30 Henri Picciotto’s favourite integer sequences

14:30 - 14:45 Coffee Break

14:45 - 15:30 Paulino Preciado (educator) and Vincent Chan 
(mathematician) lead

15:30 - 15:45 Richard Guy “Euler and the Law of Small Numbers.”

15:45 - 16:45 Lora Saarnio (educator) and Michael Cavers 
(mathematician) lead

Sunday March 1st 

8:30 - 9:30 Zaak Robichaud (educator) Veso Jungic 
(mathematician) lead

9:30 - 10:45 Rakhee Vijairaghava (educator) and Tom Edgar 
(mathematician) close the conference

10:45 - 11:30 Coffee Break and getting stuff out of rooms and into 
cars or the BIRS lounge.

11:30 - 12:00  Farewell lunch in Vistas dining room

Julia Robinson Mathematics Festival 

12:10 - those attending the Julia Robinson Mathematics Festival 
should leave for Calgary.

14:00 - 17:00 Julia Robinson Mathematics Festival is being held at 
Mount View School: 2004 - 4 Street NE, Calgary AB T2E 3T8

The On-line Encyclopedia 
of Integer Sequences ®

founded in 1964 by Neil Sloane 


