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  1


  SOLO SUDOKU


  A BRIEF HISTORY OF SUDOKU


  Though there was a variety of predecessors that originated in nineteenth-century France, modern Sudoku was created by Howard Garns, a seventy-four-year-old retired architect from Connorsville, Indiana. Garns’ puzzle was initially published in 1979 by Dell Magazines and called “Number Place.” Dell printed a few puzzles, but it didn’t catch on in the US until much later. Garns died in 1989, never seeing the phenomenal, worldwide popularity of his creation.


  Will Shortz, puzzle editor of the New York Times, author of many puzzle books published by St. Martin’s Press, and weekly guest on NPR’s popular quiz show, is credited with discovering the identity of the creator of Number Place. Since Number Place was only printed a few times and its submitter was never credited, Shortz performed some detective work to determine it was Garns’ creation. Subsequent contacts with Garns’ architectural colleagues confirmed this conclusion.


  A Number Place puzzle first appeared in Japan in 1984 in Monthly Nikolist, a magazine published by Nikoli, edited by Maki Kaji. It was introduced by a Japanese phrase, which when translated into English means, “the digits are limited to one occurrence.” Later, the puzzle’s name was abbreviated to “Sudoku,” since the original name, composed of five words, was too long to be practical with the public. It became immediately popular in Japan.


  Nikoli became the biggest publisher of books featuring Sudoku puzzles, all of which were created by hand rather than by computers, which create a majority of Sudoku puzzles we see today in the USA. Nikoli also instituted two rules, one of which caught on internationally. This rule says all Sudoku puzzles must have only one valid solution. If a puzzle has two or more solutions it is invalid, not a legitimate Sudoku puzzle. This rule is important as it creates several advanced strategies for solving puzzles that would not exist if two solutions were allowed. The second rule Nikoli created was that all puzzles must be symmetrical. Nikoli follows this rule but most other Sudoku puzzle creators do not. There are many good puzzles that are not symmetrical, so this rule is controversial and often unapplied.


  In 1997, Wayne Gould, a Hong Kong judge, saw the puzzle in a Tokyo bookstore. He promoted the puzzle to The Times in London, which first published it in 2004, naming it Su Doku. It first appeared in the United States in a small New Hampshire newspaper in 2004 as Sudoku. Since then, Sudoku’s dissemination has continued in many newspapers, magazines, and books to its current popularity as a pastime.


  Today Sudoku is sweeping the world, slowly contributing to the cognitive evolution of millions around the globe, whether they’re aware of it or not.


  CORRECTING A COMMON MISPERCEPTION


  Sudoku usually has numbers, though it could be done with any nine symbols, such as letters of the alphabet. But our letters are different from those used in Japan and China, so they wouldn’t work there. The numbers Americans use are common throughout the developed world, so the same puzzle here can be done in Japan and Italy. Justifiably, most people, when first encountering Sudoku, assume that it’s math. This turns many people off, as they never liked math or were not good at it. But I believe, arguably, that it’s all logic and not math at all.


  Those who disagree admit that Sudoku requires none of the usual algorithms, such as addition, subtraction, multiplication, and division. Advanced mathematical disciplines such as algebra, geometry, and calculus are useless in solving Sudoku puzzles, they agree. But those who disagree say that sometimes letters are used in math, such as in algebra, which is true.


  But the best argument is as follows. In order for math to operate, as it’s always done, 1 plus 1 must equal 2; 2 must be twice as big as 1. And 4 must be twice 2, and 9 must be three times the size of 3. Numbers in math measure different quantities of something, such as legs. Two legs on a chicken, four on a pig, six on a bee and eight on an octopus.


  But in Sudoku all nine numbers are of equal importance; numbers don’t measure quantity. The value of the numbers is irrelevant. A 9 is the same value as a 1. Therefore, Sudoku plays by a different concept and cannot be math. A 9 and a 1 cannot be equal in math, but they are equal in Sudoku.


  Increasingly, more people love and do Sudoku regardless of how we categorize it.


  FLUID INTELLIGENCE AND SUDOKU


  Many psychologists have studied human behavior controlled by our brains. They have written in simple enough language expressing theories that are understood by the common human. Howard Gardner gave us Multiple Intelligences, Daniel Goleman wrote about Emotional Intelligence, Eric Berne gave us Transactional Analysis, and William Glasser produced Choice Theory.


  But the study that most explains the particular advantage of Sudoku as a “tool” to train logical development was produced by Raymond Cattell and his adherent, John Horn. These psychologists theorized that every human has two different intelligences, fluid and crystallized, though of different amounts. Most activities require both intelligences.


  Crystallized intelligence is mostly learned in school and from books and repetitive activities such as riding a bicycle and washing dishes. Memorizing the multiplication table and alphabet would be crystallized intelligence. Learning dates of events, names of famous people, lyrics of songs, and the Pledge of Allegiance would all be crystallized intelligence.


  Fluid intelligence is different. This is the intelligence that we use when logically solving a new, unfamiliar problem or providing a creative solution to a difficulty. For example, applying logic to relevant information by using fluid intelligence is what allowed the Wright brothers to build the first heavier than air vehicle (airplane) in 1903. Studying birds, they realized the distance air travels over wings is greater than the distance air travels under wings. This distance is greater over than under because all wings are shaped with a convex curve on top, called camber. This produces less air pressure above than below, producing lift, which enables flight. All wings are designed on this principle, which was understood with fluid intelligence. Until then this concept was not in books or schools or previous human experience.


  Comedy also uses fluid intelligence to conceive a new way to look at something that distorts logic intentionally in a clever way that produces humor.


  Howard Garns, who originally conceived and produced “Number Place,” later changed to Sudoku, needed fluid intelligence to create this marvelously useful puzzle. All creativity requires fluid intelligence.


  Anyone who improvises anything needs fluid intelligence to do so. Improvised music relies on musicians with high degrees of fluid intelligence.


  To create a new solution to a problem we must utilize our fluid intelligence. Some people, the more creative among us, have strong fluid intelligence and are better at solving problems and creating successful solutions.


  Every subject has elements of who, what, when, where, why, and how. Who, what, when, and where are subjects that crystallized intelligence mostly considers. Liberal arts subjects primarily teach crystallized intelligence. Why and how are in the domain of fluid intelligence.


  Studying math and science trains us to develop logical thinking skills. Mathematicians, engineers, and scientists develop fluid intelligence while learning these subjects. They also employ their crystallized intelligence when learning previously established facts and formulas, cause and effect. Together, human fluid and crystallized intelligences have built the accumulated knowledge responsible for all the advances modern civilizations enjoy today.


  Sudoku also teaches fluid intelligence by requiring the same problem-solving processes about fifty times each puzzle. The basic skills of fluid intelligence
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	Sudoku requires total accuracy in every answer, every solution of every cell. There is only one correct answer for every empty cell; there are always eight wrong answers. Since a wrong answer in any cell will always yield failure, every answer must be correct. There is no leeway, no fudging, no acceptance of “maybe.” Sudoku is unforgiving. Every answer is always objective, always provable. Subjective feelings play no role in successfully solving a Sudoku puzzle. One wrong answer sinks your ship, but you won’t discover your mistake until many moves later, when it’s too late to rectify. It’s a painful penalty teaching a good lesson. Accuracy is an important component of logical thinking, necessary for successful problem solving. In life, very few activities require total accuracy; there’s usually a range of acceptable solutions, a margin of error. But with Sudoku, 100% accuracy is necessary for success—99% accuracy is failure. Learning that accuracy can be absolute is a rare but important lesson. 


	Another component of all problem solving, Sudoku and otherwise, is determining what information is relevant and what is irrelevant. Being able to distinguish between the two is necessary for all logical, critical thinking. Quality of information is a paramount consideration. Doing Sudoku is an excellent way to learn this important skill. Every time we solve a cell, we must find the one, two, three, or four numbers that are relevant, numbers whose placement, in specific patterns, allows us to eliminate all possibilities except one. This only happens by finding the relevant numbers while ignoring the many irrelevant numbers that don’t help to solve that particular cell. Using irrelevant information confuses and distorts decisions. If children can learn the importance of separating relevant information from the abundance of irrelevant information, and this changes for every cell in Sudoku puzzles, they are well on their way to training their minds to think clearly, applying deductive problem solving. Without this skill, they are doomed to making incorrect decisions, as well as failing to solve the Sudoku puzzle.


	Doing Sudoku helps train us to seek out and value the necessary quantity of information. Often, when solving any cell, we can correctly conclude that the answer could be one of two or more choices. Beginners, in error, sometimes operate on a feeling and will arbitrarily choose one or the other choice. This is a mistake most of the time and will result in failure due to deciding without enough information. It’s essential to wait until all but one of those possible choices can be eliminated, before committing to an answer for that cell. If you decide on the basis of “could be” instead of waiting until “it must be,” you are risking a mistake that will crash your bus. It’s always necessary to write, in small numbers, the possible solutions, called notes, or maybes, when more than one answer is possible. Eventually, you can eliminate all but one number, which is correct. Learning to collect enough relevant, accurate information before making a final, irreversible decision, is a necessary mental habit.




	Pattern recognition, taught in many ways by Sudoku, is an important element of everyone’s education. Patterns describe the behavior of nature and mankind’s many creations. Science defines patterns, as does psychology. Most human activities are formed around patterns, from products in stores (all breads are together, all eggs are together, candy is in the checkout line) to traffic at intersections to formations in parades and on football fields and even separating knives from forks in the kitchen silverware drawer.
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