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1
Praise for Simply Turing


  
  “Simply Turing explores the nooks and crannies of Alan Turing’s multifarious life and interests, illuminating with skill and grace the complexities of Turing’s personality and the long-reaching implications of his work.”

  
    —Charles Petzold, author of The Annotated Turing: A Guided Tour through Alan Turing’s Historic Paper on Computability and the Turing Machine
  

   

  “Michael Olinick has written a remarkably fresh, detailed study of Turing’s achievements and personal issues. Bravo!”

  
    —Brian Winkel, Director of SIMIODE and Professor Emeritus of Mathematical Sciences at the United States Military Academy
  

   

  “Michael Olinick presents an impressive work, covering Turing’s early life, the wartime period of code-breaking, and his post-war life and death. Most touching was Turing’s request, as an adult, that his parents give him a teddy bear for Christmas, as he had never had one as a boy. On the war years, Olinick draws us methodically through a simple, clear history of codes and code-breaking, featuring Turing’s contributions. Most fascinating are Olinick’s questions about Turing’s death: Was it a suicide, as the inquest declared, or a tragic accident? Or perhaps something more sinister? Perhaps we will never know.”

  
    —Paul Wonnacott, Professor Emeritus of Economics, University of Maryland and Middlebury College
  

   

  “Michael Olinick has written a vibrant and absorbing biography of Alan Turing. Turing’s work as a cryptographer during WW II and his pioneering the development of the digital computer helped us win that war and make our technology-driven world of today possible—all this against the backdrop of the homophobic world Turing tried to navigate.”

  
    —Joseph Malkevitch, Professor of Mathematics at York College (CUNY) and CUNY Graduate Center
  

   

  “As the father of the field of computer science, every aspect of Alan Turing’s life and work is​ ​important to us today as we benefit from his brilliant insights. ​Michael Olinick’s book makes​ ​them all interesting and accessible.​ ​He highlights the development of Turing’s​ ​fascination with the biology of the human body and brain and the idea that they can be​ ​considered as complex machines. He shows how this idea formed the basis of much of​ ​Turing’s work and how his understanding of the mechanistic principles of biological​ ​systems coupled with his ability to ‘think outside the box’ and his thorough​ ​understanding of mathematical principles informed and guided his developing ideas​ ​about how to design thinking machines that would ultimately lead to his ‘universal​ ​computing machine’. Reading Simply Turing is like walking alongside this fascinating​ ​man. Olinick has meticulously researched and clearly explained Turing’s life, his​ ​passions, and his work so that his personality comes alive, his brilliant creativity astounds​ ​and we come away feeling that we have lost a close and dear friend.”

  
    —Tom Perera author of Inside Enigma and The Story of the Enigma and Professor Emeritus of Neuroscience at Montclair State University
  

   

  “Michael Olinick tells the story of Alan Turing in clear, energetic prose. Those who don’t know Turing’s story will find Simply Turing to be a compelling introduction to one of the key pioneers of computer science, artificial intelligence, and logic. Olinick includes enough technical details, easily accessible to the undergraduate mathematics student, to help the reader understand the breadth and creativity of Turing’s contributions. Far from the conventional story of a colorful and misunderstood martyr, Simply Turing shows why Turing was a foundational figure in computer science and why the ultimate prize for innovation in computer science is named in his honor.”

  
    —David Alan Grier, author of When Computers Were Human and Former President of IEEE Computer Society
  

  




  
  




2
Other Great Lives


  
  Simply Austen by Joan Klingel Ray
Simply Beckett by Katherine Weiss
Simply Beethoven by Leon Plantinga
Simply Chekhov by Carol Apollonio
Simply Chomsky by Raphael Salkie
Simply Chopin by William Smialek
Simply Darwin by Michael Ruse
Simply Descartes by Kurt Smith
Simply Dickens by Paul Schlicke
Simply Dirac by Helge Kragh
Simply Einstein by Jimena Canales
Simply Eliot by Joseph Maddrey
Simply Euler by Robert E. Bradley
Simply Faulkner by Philip Weinstein
Simply Fitzgerald by Kim Moreland
Simply Freud by Stephen Frosh
Simply Gödel by Richard Tieszen
Simply Hegel by Robert L. Wicks
Simply Hitchcock by David Sterritt
Simply Joyce by Margot Norris
Simply Machiavelli by Robert Fredona
Simply Napoleon by J. David Markham & Matthew Zarzeczny
Simply Nietzsche by Peter Kail
Simply Proust by Jack Jordan
Simply Riemann by Jeremy Gray
Simply Sartre by David Detmer
Simply Tolstoy by Donna Tussing Orwin
Simply Stravinsky by Pieter van den Toorn
Simply Wagner by Thomas S. Grey
Simply Wittgenstein by James C. Klagge
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Series Editor's Foreword


  
  Simply Charly’s “Great Lives” series offers brief but authoritative introductions to the world’s most influential people—scientists, artists, writers, economists, and other historical figures whose contributions have had a meaningful and enduring impact on our society.

  Each book provides an illuminating look at the works, ideas, personal lives, and the legacies these individuals left behind, also shedding light on the thought processes, specific events, and experiences that led these remarkable people to their groundbreaking discoveries or other achievements. Additionally, every volume explores various challenges they had to face and overcome to make history in their respective fields, as well as the little-known character traits, quirks, strengths, and frailties, myths, and controversies that sometimes surrounded these personalities.

  Our authors are prominent scholars and other top experts who have dedicated their careers to exploring each facet of their subjects’ work and personal lives.

  Unlike many other works that are merely descriptions of the major milestones in a person’s life, the “Great Lives” series goes above and beyond the standard format and content. It brings substance, depth, and clarity to the sometimes-complex lives and works of history’s most powerful and influential people.

  We hope that by exploring this series, readers will not only gain new knowledge and understanding of what drove these geniuses, but also find inspiration for their own lives. Isn’t this what a great book is supposed to do?

  Charles Carlini, Simply Charly
 New York City
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Preface


  
  One mid-afternoon in late June 2012, people of all ages gathered along Sackville Street in Manchester, England. As the hour advanced, the crowd grew until it was four or five deep. Many took seats along a wall on the north side of the street, beyond which lay a small park, Sackville Gardens. The opening ceremony of the London Olympics was but a few weeks away, and the Olympic torch was due to pass this spot in a few minutes.

  The arrival of half a dozen motorcycle police heralded the start of the procession, which included other security personnel on foot, on bicycles, and in cars and vans. Large buses trumpeted commercial sponsors of the Olympics: red ones for Coca Cola, blue ones for Samsung, green ones for Lloyds Trustee Savings Bank. Other coaches ferried torch carriers, Olympic officials, dancers, instrumentalists, and local celebrities. At last, the torchbearer ran down the center of the street, flanked by a dozen security men and women in jogging attire.

  Carrying the lighted torch in his left hand was 30-year-old Martin Hewitt, whose right arm was paralyzed by a bullet as he led his troops in a battle in Afghanistan five years earlier. Martin overcame the injury to join the British Disabled Ski Team and participated in expeditions to the North Pole and Mount Everest. Onlookers cheered and waved British and Olympic flags, but suddenly turned and ran into the park when Hewitt passed by. He had turned the corner and headed toward a bench in the park’s center where the crowd had reformed. Waiting at the bench with his yet unlit torch was the next carrier, 14-year-old Jonathan Whitehead, who was selected for battling epilepsy and raising funds for Epilepsy Action UK.

  Why was this spot chosen for the passing of the Olympic flame? On the bench behind Hewitt and Whitehead sits a nearly life-size bronze statue of a man. He is dressed in a modest suit of mid-20th-century design, his necktie loosened, and the top button of his shirt unfastened. He stares straight ahead and holds an apple in the palm of his right hand. His face is framed by the inverted V formed as the two torches are brought together to transfer the flame from one to the other. The bench is covered with bouquets of fresh flowers; rainbow sashes and scarves adorn the statue. The ceremony clearly honors this man—but who is he?

  The inscription on the vertical face of the bench behind the statue gives some clarity, but deepens the puzzle at the same time. It reads:

  ALAN MATHISON TURING 1912-1954

  IEKYF RQMSI ADXUO KVKZC GUBJ

  Who was Alan Turing? Why was he being honored? What is the gibberish below his name? A plaque at the statue’s feet reveals even more intriguing information:

  
    Father of Computer Science

    Mathematician, Logician,

    Wartime Codebreaker,

    Victim of Prejudice

    —

    
      “Mathematics, rightly viewed, possesses not only truth, 
    

    
      but supreme beauty — a beauty cold and austere, 
    

    
      like that of sculpture.” — Bertrand Russell
    

  

  The Olympic torch passing at Turing’s statute took place on June 23, 2012, his 100th birthday. A major conference on Turing’s intellectual legacy convened that morning in Manchester’s City Hall, following the close of another such meeting at Cambridge University the day before.

  A year earlier, Barack Obama became the first United States president given the rare honor of addressing Parliament in London. In his speech, he singled out three British scientists: Isaac Newton, Charles Darwin, and Alan Turing. The names and achievements of Newton and Darwin are known throughout the world. Famous in their own time, they were honored in death—Newton in 1727 at age 84 and Darwin in 1882 at 73—by burial in Westminster Abbey, with thousands attending their funerals.

  Turing, by contrast, died in relative obscurity at the tragically young age of 41. His contributions to the creation of computer science were not widely known, and his codebreaking achievements shortening World War II by an estimated two years remained secret for two decades after his death. His concerns about the creation of artificial intelligence seemed premature in the 1950s when only a handful of computers existed. His pioneering ideas on developmental biology lay unnoticed for nearly half a century. Only a handful of close relatives and friends observed the scattering of his cremated ashes in a garden. Instead of being honored by the nation he had helped save, Turing was prosecuted by the state for his sexual orientation and forced to undergo a process of chemical castration that may have driven him to suicide by cyanide poisoning.

  We will explore why Turing’s work earns him a place alongside Newton, Darwin, and Albert Einstein in the pantheon of great scientists, as we also trace the arc of a life that recalls the tragic heroes of dramatic plays.

  Michael Olinick
 Middlebury, VT
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Roots and Childhood


  
  It was a shipboard romance.

  Ethel Sara Stoney (1881-1976) was the 26-year-old daughter of the Madras Railway Company’s chief engineer. Born in India, she spent much of her childhood in Ireland, studied at the Sorbonne in Paris, and returned to India at age 19. In April of 1907, she joined her family for a long trip to Ireland, traveling by ship over the Pacific, train through the United States, and another ship across the Atlantic. Julius Mathison Turing (1873-1947) was a fellow passenger. He was the second son of a curate who died when Julius was 10 years old, leaving the family struggling financially. Julius earned a scholarship to Oxford and won a placement in the Indian Civil Service, arriving in Madras in December 1896. After serving a decade, he took his first leave to England and met Sara Stoney on the voyage.

  The ship-board romance progressed quickly. The couple married in October of 1907 in Dublin and soon returned to India. September saw the birth of their older son, John Ferrier Turing (1908-1983) in Coonoor. Although John had fond memories of his early years in India (“I saw much of the elephants for they were wont to wash themselves with great drenchings and slurping from their trunks outside my father’s bungalow”), he contracted a serious case of dysentery from infected cow’s milk. Because of John’s dangerous illness, Sara decided to have her second child in England.

  Alan Mathison Turing entered the world on Sunday, June 23, 1912, at the Warrington Lodge Medical and Surgery Home for Ladies in London. At that time, Britain was a rigid, class-based society. There were stirrings of discontent and challenges from Irish nationalists, suffragettes, and the trade unions, among others. War clouds gathered over Europe as tensions fueled an arms race. Five days after Alan’s second birthday, Austria’s Archduke Franz Ferdinand was killed, triggering the start of World War I.

  In the biography of her younger son, Sara Turing noted that “It had been intended to take Alan out to India, but owing to his having slight rickets it was thought better to leave him in England. Despite his delicacy, he was an extremely vivacious and forthcoming small child.” Julius returned to India in the spring of 1913; Sara followed in September when Alan was only 15 months old.

  It was common for Britons serving in India to leave the children behind, and John’s bout with dysentery and Alan’s with rickets also affected the decision. While their action strikes modern sensibilities as cruel abandonment, Julius and Sara were following the wisdom of the times. The London-published The Care of Infants in India: A Work for Mothers and Nurses in India Upon the Feeding and Management of Infants in Health and Sickness advised:

  
    European children demonstrate most forcibly the unfavourable effects of hot climates, and in India it is generally thought desirable to bring them at an early age to a cold climate like that of this country to escape the effect of the tropical heat, and few sights are more pleasing than to see these puny, pallid, skinny, fretful little ones converted, by British food and British meteorology, into fat and happy English children.

  

  Sara and Julius left their boys in the care of a retired army colonel and his wife who presided over Baston Lodge, a large house in St. Leonards-On-Sea, with their four daughters, several nieces, a nanny, and various servants. Baston Lodge was “home” to Alan and John for eight years, their fostered childhood punctuated by brief periods when their parents visited on leave.

  The long family separations had significant impacts on both boys. In “My Brother Alan,” a postscript to the Centenary Edition of Sara’s biography Alan Turing (originally published in 1959), John wrote:

  
    But it was a harsh decision for my mother to have to leave both her children in England, one of them still an infant in arms. This was the beginning of a long sequence of separation from our parents, so painful to all of us … I am no child psychologist, but I am assured that it is a bad thing for an infant in arms to be uprooted and put in a strange environment … [B]oth of us were, in our different ways, sacrificed to the British Empire … [T]he unsettled existence of our childhood was to leave its mark on us both.

  

  From infancy until age four, Alan saw little of his parents; but his mother stayed in England when Julius made the dangerous wartime trip back to India in 1916, and remained until the war’s end. When Sara saw Alan again in 1921, she was alarmed about changes in his personality: “From having been extremely vivacious—even mercurial—making friends with everyone, he had become unsociable and dreamy,” she wrote.

  Alan’s relationship with his mother was especially complex and challenging. His early letters to his parents began “Dear Mother and Daddy,” a curious blend of the informal for Julius and the formal for Sara. Later in life, he made disparaging remarks about her to his friends, told his psychiatrist that he hated his mother, and reported dreams that revealed hostility toward her. John observed that while his father viewed Alan’s eccentricities with amused tolerance, his mother displayed constant exasperation, “nagging him about his dirty habits, his slovenliness, his clothes and his offhand manners … achieving nothing by it except a dogged determination on Alan’s part to remain as unconventional as possible.”

  
    My mother implies [John wrote] that his many eccentricities, divagations from normal behaviour and the rest were some kind of emanation of his genius. I do not think so at all. In my view, these things were the result of his insecurity as a child, not only in those early days … but later on as his mother nagged and badgered him.

  

  Thus, the unconventional behaviors that continued throughout Alan’s life appeared quite early. As a child, Alan showed an intense interest in the biological, chemical, and physical aspects of nature. One example was regeneration. Many animals are capable of growing new body parts to replace those damaged or lost. Spiders can regrow missing legs, lizards can sprout new tails, and starfish can replace lost arms. If cut into chunks, each piece of a flatworm can develop into a new worm. Humans can display modest regeneration, particularly of fingertips and certain kidney tissues. Turing’s last major research concerned morphogenesis: how biological form and structure are generated. Alan’s interest in regeneration was evident already at age three when one of his toy wooden sailors broke into pieces. He planted the arms and legs in the garden, hoping that whole new toys would grow.

  
    Budding interest in mathematics and science
  

  At age six, Alan began his formal education at St Michael’s school in Hastings. When Sara removed him from the school three years later, the headmistress told her that Alan was a genius. She was perhaps the first person to note his extraordinary mental powers, but Sara was alarmed by his “unsociable” and “dreamy“ personality. She focused her energy for a time on her son, but left for India once again, placing Alan at Hazelhurst, a small boarding school.

  The Turing brothers were two of the 36 boys attending Hazelhurst in 1922—John in his last year and Alan in his first. Alan was a lackluster student. He shied away from the emphases on group sport, scouting, and carpentry. He engaged other students in origami, but more importantly pursued a deepening understanding of mathematics, complaining, for example, that the algebra instructor “gave quite a false impression of what is meant by x.”

  An important influence on Alan’s thinking was the book Natural Wonders Every Child Should Know. Author Edwin Tenney Brewster introduced human physiology to help a young reader answer such questions as, “By what process of becoming did I myself finally appear in the world?” and “What have I in common with other living things and how do I differ from them?” Natural Wonders revealed to Alan that there was a field of knowledge called science, and its description of the human body as a machine impacted his views on the nature of intelligence. Turing’s adult speculations about minds and machines, along with the provocative question, Can Machines Think? will occupy our attention later. In part, however, their roots lie in Brewster’s words:

  
    We shall learn about how the body of the plant or animal feeds itself and keeps alive, and how the different parts of it, the bones and skin and leaves and bark, manage to get on with one another, and work together like a well-made machine. For, of course, the body is a machine. It is a vastly complex machine, many, many times more complicated than any machine ever made by hands; but still after all a machine. It has been likened to a steam engine. But that was before we knew as much about the way it works as we know now. It really is a gas engine; like the engine of an automobile, a motorboat, or an airplane.

  

  Turing had certainly shown an interest in science before reading Natural Wonders. He would run a magnet along street gutters to pick up iron filings left by metal cartwheels, or ask how hydrogen bonded to oxygen to make water, or pen, at age eight, a one-sentence book, About a Microscope: “First you must see that the lite is rite.” Brewster’s book, however, was special to Alan. Sara wrote that it “greatly stimulated his interest in science and was valued by him all his life.”

  Hazelhurst’s curriculum focused on Latin, French, English, history, geography, mathematics, and Scripture. Science was definitely not a mainstream topic, so Alan spent much of his time outside of class reading and thinking about scientific ideas, as well as planning and carrying out his own experiments.

  He began to display another lifelong trait: a determination to design and build things on his own from basic materials. At age 10, he wrote a letter home using a fountain pen he had invented himself. A few months later, he described plans for building a typewriter.

  In his final years, Turing set aside “the nightmare room” in his house for conducting experiments and creating new compounds, including his own weed killer and sink cleaner. These projects often involved home-made electrical contraptions. His carelessness frequently resulted in high-voltage shocks. One contemporary observed that Alan was “like a child when experimenting, not only taking in the observed mentally but testing it with his fingers.” One project used potassium cyanide to gold-plate a spoon using gold from his grandfather’s watch. Turing’s death by cyanide poisoning could have been a suicide, as commonly believed, caused by accidental ingestion when he ate an apple without washing the lethal toxin from his fingers.

  The year 1924 brought major changes for the Turings. Exasperated at being passed over for promotion, Julius suddenly resigned from the Indian Civil Service. He received an annual pension of 1,000 British pounds, roughly equivalent to 70,000 U.S. dollars today. Julius considered this sum sufficient to sustain his family and pay school fees, but worried about further erosion by British income taxes. He and Sara decided to live in Dinard, a French town on the Brittany coast, taking advantage of a provision exempting them from British taxes if they spent no more than two weeks a year in the United Kingdom. Alan and John commuted to and from France during school vacations.

  Now in more regular physical contact with Alan, Mrs. Turing launched an effort, by no means entirely successful, to make him more presentable to the outside world. She tried to get him to improve his penmanship, hired a tutor to help him prepare for the secondary school entrance examinations, and considered carefully where he should continue his education after Hazelhurst. The fateful decision was Sherborne.
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