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Congratulations! You have decided to take charge of your brain’s future. That is the hard part. Our contribution to that effort is to create exercises in interesting puzzle formats. We are also going to tell you how the six cognitive systems that work hardest for you in real-world situations can be made to do their best work. We call these functions the Executive, Memory, Computation, Spatial, Language and Social/Emotional. Those are the ones that make you excel at work, build a useful store of memories, plan for and live an interesting old age.

Permit us some straight talk about your second most valuable possession. Your brain began to slow down as soon as its original blueprint finished unfolding in your mid 20s. It has lost capacity at the same rate every year since, and it will continue to do so. Symptoms of slowing down — from “senior moments” to Alzheimer’s — are simply signs of the cumulative effects of continuing loss that have begun to show up in your outward behavior.

The good news is that you can do something about that. You took the first step when you picked up this book. It is designed to help you slow down the slowing down. There are no pills or vaccines yet to boost your smarts with no effort. In ten years some memory-enhancing pills will be tested, approved and sold. Now, targeted exercise is as good for your brain as for your muscles and cardio-pulmonary systems.

Try one exercise each day. Start with the easy ones. If you get stuck, don’t quit on that exercise. Use the “Hint” printed in small type, upside down at the bottom of the page. Rotate from chapter to chapter during each week. Think of that daily routine as being like sets of physical exercises for different muscle-groups. There are enough exercises here for a three-month training course. When you have finished the book try one of the first ones you did again. Even if you have forgotten the answer you will be surprised at how easy it seems.

Each day you will be able to learn something about how the human brain works when it solves problems. We call these performance tips “didjaknows” because many of them will come as a surprise. Yet we have selected them from cutting-edge neuroscientific research results, many of them from research published since the millennium. Often you can apply them directly to real life situations to improve performance. Some will confirm a sense you have had all along, on your own, about how the brain gets things done. In the back of this book we compiled these tips into a “Performance Tips” title-list so you can quickly look one up again if you want to tell someone else about it. (They make wonderful conversation-starters at parties.)

Together, the exercises and the performance tips will help you in three, quite different, ways. First, they will make you more effectively aware that you can actually control much of what goes on in your brain. You can improve the hand you were dealt. Second, they will teach you strategies for seeing problems in ways that suggest solutions. The different puzzle formats can be applied to real-world problems. Third, you will be growing stronger brain cells. Yes, when you make cells work they will physically grow new connectors, called dendrites and axons, that allow them to pass along signals from cell to cell. Like anything else, the more resources you can bring to bear on a problem, the more likely you are to find a good solution.

And speaking of solutions, they are all there in the back of the book. Forget about our solution until you have finished the puzzle your way. A major reason for sticking with a puzzle until you have mastered it, painful as it may be, is that it benefits you in the same way “no pain, no gain” does in a physical exercise routine. It builds up the same kind of stamina. It’s known as “concentration” in mental performance. Perseverance can be improved in the same way that aerobic training equips you to run or swim longer and longer each time. Often, superior concentration powers will win a competitive race to a solution.

A few housekeeping points:

We first created most of the puzzle formats in this book of mental exercises for a daily column requested by The New York Times to syndicate outside the United States in the 1980s. We called it “Playspace” and meant it. Play is an essential activity to further learning. Consider the most ferociously productive period of learning in your own life. Between the ages of two and six you taught yourself the grammar and vocabulary of a language you had never heard before. You learned the rules of right and wrong in a confused society. You stood up, risked gravity and walked forward. You moved from convenience to duty when you bought into potty training. That’s a lot to accomplish in four years. The whole time you were playing, or so it seemed to all those huge people around you who were busy doing important things with their lives. You were really studying them like laboratory animals that fed you, picking up clues as fast as your neurons could scamper. Long live a light and eager heart!

For most of our mature lives, David and I have been joyfully engaged in learning how the human brain works its miracles — and devising tasks for it. We hope we have chosen well enough to captivate your interest and entertain your neurons while they stretch.

— Allen Bragdon, Cape Cod, April 2001





Section One

EXECUTIVE
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The Executive Function in the human brain is located in the frontal part of the forehead above the eyes. This area has evolved after the other areas of the primate brain. It is also the last to mature in children and does not fully develop until after the age of nine. Some neurophysiologists even claim it is not fully developed until the early 20’s — a view also held by many parents based on their empirical evidence. As in the L.I.F.O. (Last In, First Out) system of inventory management, its accumulated bundle of human skills tends to be the first to deteriorate with age.

Executive thinking tools are comprised of cleverly-designed devices. One such devise is Working Memory which holds data in mind temporarily while the brain manipulates it. Notice, for example, how you multiply 89 x 91 in your head. Or read the following sentence and answer the question that appears on the next page. “The waitress asked the busboy to clear the blue dishes but leave the bread basket for the bartender to take home to his parrot.”

Business executives are, or should be, skilled at visualizing possible future paths for the firm and charting the intermediate steps required to achieve the chosen goal. As new data emerges, the executive must adapt original strategies without sacrificing the goal.

Accordingly, Executive functions include the capacity to alter responses to adjust to new data. The brain can adapt responses productively as the patterns of incoming data change, while still keeping the original goal in mind. Einstellung is the German word used by neuropsychologists to identify a mind set that cannot spot a new trend in a stream of data. Those minds continue to respond in an unproductive manner.

Many of the mental exercises in this section utilize convergent logic skills in which the working memory examines the data presented and works out the only correct conclusion. (Data: Socrates is a man. All men are mortal. Conclusion: Socrates is mortal.)

Divergent Intelligence, on the other hand, equips the mind to spot unfamiliar patterns. Often, they are newly forming within familiar data. It is also processed in the prefrontal area where Executive functions reside. In many senses it is the anthesis of the Einstellung mind set. Interestingly, if the frontal area of the brain is damaged, convergent thinking skills are lost but the IQ remains unchanged. On page 190, you will find a game to play with someone else that reveals tendencies to think either inside or outside the envelope, or both. (Who wanted the bread basket?)

As the brain ages, the ability to manipulate data quickly with the Working Memory tool slows down. In fact it begins losing its edge when the brain has become fully mature in the early 20’s. The rate of loss stays constant into old age but the cumulative effect commonly does not show up until “senior moments” begin to occur in the 60’s.

The good news is that most Executive function skills can be maintained by using them — working on the mental exercises in this book, for example. Because this galaxy of skills is essential to the highest levels of thinking, of insight and of productive behavior, they are worth cultivating lifelong to maintain the highest quality of life.
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Gambler’s Choice

DIRECTIONS

Each symbol represents a digit, and always the same digit. Two symbols denote a two-digit number. How long will it take you to decode this puzzle?



Didjaknow ...

“EXECUTIVE” IS AMONG THE MOST RECENTLY-EVOLVED FUNCTIONS

The Executive functions which evolved in the most anterior (forward) part of the human brain just above the eyebrow, perform the most uniquely human cognitive tasks. These include planning behavior and control of instinctive responses to achieve goals set for the future. The Executive function interprets current data for its value in time-future. It also coordinates sophisticated physical movements such as those needed to speak words. Prefrontal skills are located in two areas of the brain: Prefrontal cortex, the outer surface of the front sides, and orbital frontal regions, from the front center point deep down to the brain’s interior. There, it links with the more primitive, limbic systems including the hippocampus (helps route data into memory) and amygdala (keeps alert for crucial new data).
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The Angry *![image: e9781616081997_i0008.jpg] ? Typist


DIRECTIONS

Each symbol represents a digit, and always the same digit. Double symbols represent two-digit numbers. The asterisk represents an arithmetical sign, but not necessarily the same sign in each equation. Try to figure out the values of the symbols. Yes, the answers are all the same number.



Didjaknow ...

HAVING TO DEAL WITH UNFAMILIAR DATA KEEPS BRAINS YOUNG
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Interestingly, older university professors tested in Executive function skills, which include Working Memory tasks, score higher than people of the same age who have followed other walks of life. Their scores on such tests are more competitive with test scores of young graduate students. Coping with change such as new students each year, new discoveries in their chosen fields and changing administrative policies may be the causative factors.
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Thirty-Four All

DIRECTIONS

Using all the numbers 5 through 16 only once, make a magic square in which the sum of the numbers you insert in the boxes will be the same horizontally, vertically, and along each diagonal. In this case 34 is the magic number.



Didjaknow...

KEEPING BRAINS SHARP IN RETIREMENT

Moral: To stay sharp as you age, keep Executive Functions active by, for example, plotting out a garden with seasonal timing, or planning and preparing a dinner party suited to new guests. Even reorganizing that messy bedroom closet is a task that works physical and mental muscle. (Bonus point: Brain researchers find, over and over, that physical activity clearly maintains mental acuity.)
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Magic Nines

DIRECTIONS

In the box, opposite, each digit from 1 to 9 is used only once. The first and second row of digits are added to obtain the sum in the bottom row. Rearrange these digits in seven similar boxes so that the sum increases each time by 9. More than one solution is possible.



Didjaknow ...

DIFFERENCES IN ABILITIES CAN BE OBSERVED IN INFANCY
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Many sex differences can be documented shortly after birth. Females generally show a greater reaction to faces and are more sensitive to language sounds. Girls also tend to speak earlier and complete sentences earlier. Baby boys tend to get up, walk, and run earlier than girls. They also develop motor and spatial abilities earlier than girls.
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The Square Rooter

DIRECTIONS

Each horizontal row in the grid on the facing page has the same mathematical relationship. If you can identify the pattern, you will be able to supply the missing numbers in the bottom row.



Didjaknow ...

INFANTS LIKE TO TAKE ACTION
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Although a human needs to be at least six years of age to imagine the cause and effect of a sequence of events, an infant quickly learns to repeat a physical movement that produces an obvious reward. If a string is attached from an infant’s toe to a visible mobile, an infant quickly catches on that each time he kicks his leg the mobile will move. This action will be repeated to the delight and fascination of the infant. To keep an infant occupied while you go about your duties, set him up with toys that provide a direct, physical connection between action and reward.
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Wheel of Fortune

DIRECTIONS


The magic numbers for the wheel of fortune are: 34, 42, 43, 50, 51, 52, 59, 60, and 68. Place each of these numbers in the proper circle so that:



	The three numbers on each straight line equal 153.

	The numbers in circles ABC, CDE, EFG, and GHA also equal 153.



We have placed the number 59 in a circle to get you started.




Didjaknow ...

ABILITY TESTS SHOW GENDER DIFFERENCES
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When a group of over a hundred men and women undervent a battery of neuropsychological function tests, sex differences immediately became apparent in some functions. The results showed that on tests of abstraction and mental flexibility, there was no significant difference between males and females. When it came to face memory and verbal memory, both immediate and delayed, women did significantly better than men. However, on tests of motor skill and spatial ability, men performed noticeably better than women.
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Fowl Play

[image: e9781616081997_i0021.jpg]


From Monday to Friday, Calvin diligently oversees the Department of Development and Plucking at Feathered Friends International. It’s a demanding position which requires frequent business trips around FFI’s far-flung poultry empire.





When the Accounting Department asked him to estimate how much time he spent on the road, Calvin referred to his fourth-quarter journal for a recent year. It revealed that in a six-week period he was in the office on the first of the month, then the 4th, 8th, 9th, 11th, 12th, 22nd, 25th, 28th, 29th, 30th, and the 4th and 8th of the following month.

During this period Calvin worked only one Saturday when he had to go in to supervise the de-feathering of an extremely hostile group of squabs.

Can you figure out which days of the week Calvin reported to his office during those six weeks? If you can, then you won’t have any trouble discovering which months Calvin referred to in his journal.
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Didjaknow ...

FEMALES AND MALES BOTH MENTALLY FLEXIBLE

Healthy humans of both sexes do equally well on abstraction and flexibility tests (ABF tests). ABF tests measure the ability to create concepts out of images or examples and the ability to shift previous concepts to new ones when the images are shifted. On a battery of tests, men and women were asked to guess the category by which to sort certain objects. As the category changed during testing, both sexes realized the category shifted and applied new principles to the sorting task. Difficulties in ABF, however, can occur in either sex if there is damage sustained to the front part of the brain called the frontal lobe.
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Domi-Rows

DIRECTIONS

Convert these eight domino equations to numbers. A domino placed vertically denotes a fraction or division. If the domino is placed horizontally, the pips are added. One horizontal domino above another also signifies a fraction or division of the total number of pips. A blank is zero.



Didjaknow ...

THE MALE BRAIN AGES FASTER
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When compared with women, men not only have a proportionately higher percent of white matter in their brain, they also have more fluid in their brain. Every time a brain cell dies it is replaced with cerebrospinal fluid. The amount of fluid in the brain indicates brain atrophy or death of brain cells. Anatomically, as men age, they loose brain tissue at about three times the rate of women. As for actual brain function, men between the ages of 18 and 45 increasingly lose their capacity to pay attention effectively on all ability tests, but especially those involving verbal memory. Women did not show any decline in this age group.
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Adam & Eva?

DIRECTIONS

Two ladies with three-letter first names are hiding in this maze of letters. See how many times you can spell out each of their names reading right to left, left to right, top to bottom, bottom to top, and both ways diagonally.



Didjaknow...

LEARNING IS HINDERED WHEN THE BRAIN CAN’T SAY “NO”
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The deficits of attention deficit hyperactivity disorder (ADHD) are associated more with faulty output functions of the brain than the brain’s intake functions. Recent research indicates that ADHD is not so much an “attention” disorder as an inhibition that leads to intentional disorder; the child’s consciousness cannot filter out random data that is unproductive, so it acts on everything. Inhibition is often in conflict with intention, and an essential component of the brain’s Executive Function is to just say “no” to unproductive impulses that interfere with achieving a desired goal. If the brain is not able to shut off impulses, negative consequences often result: intake, learning, and goals may not be attained.
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The Able Accountant
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Tom and Dick, their cousin Harry, and Jim the greengrocer have shared an accountant, Able, for the past few months. They are pleased with his work and are planning to surprise him with a salary increase at the end of four months, but can’t agree when that would be. The discussion is taking place on the weekend — away from the stores where their records are kept. It goes as follows:



Tom: Able came to us at the end of December or the first of January.

Dick: My recollection is of a heavy snowstorm the week he started and I know we sold 15 snow throwers the first week in February.

Harry: No. We hired him quite a while after I opened my drug and vitamin business, which I think was about January 12th. He might have started in March.

Jim: His four months will be up in May or June.

Which statement could be correct?




Didjaknow...

STRESS HORMONES MIGHT HELP OR MIGHT HURT

People would not survive without the production of the stress hormone adrenaline or cortisol. These hormones give humans the ability to react and respond. They essentially provide protection and adaptation in relation to life events. When people are new at public speaking, they often experience an increase in adrenaline and cortisol, and in turn, blood pressure and heart rate increases. After several speeches, adrenaline continues to rise, which is needed to give a speaker “the edge,” but cortisol levels usually do not. Cortisol affects almost all body functions: it has a direct influence on the receptors in a cell’s nucleus, regulates metabolism in the liver and aspects of brain function, and affects the immune system, cardiovascular function, heart rate, and blood pressure. While stress hormones are needed for survival, prolonged increases of cortisol can have a negative influence and accelerate certain disease processes.
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Middte C’s

DIRECTIONS

Opposite are two rows of three numbers each. Can you figure out the logical sequence of these numbers and fill in the final box in the third row?



Didjaknow ...

RAPID RESPONSE TO STROKE CAN SAVE YOUR LIFE

Strokes occur when blood flow to brain cells is blocked, frequently due to a clot in a blood vessel of the brain (ischemic stroke) or, less often, by hemorrhage of a vessel. In minutes, brain cells die and brain damage begins. Fortunately, there is a drug treatment called T.P.A. (tissue plasminogen activator) that can break up a clot, but it must be administered within three hours of the onset of a stroke. Symptoms of stroke include numbness or weakness on one side of the body, confusion or trouble speaking, sudden vision problems, dizziness or loss of balance, or severe unexplained headache. If you suspect an impending stroke, you only have a short time to act. Do not delay. Call 911 immediately so treatment can begin.
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Fives Are wild

DIRECTIONS

Divide the 5 x 5 grid, opposite, into five sections of five squares each with no two digits alike, and the sum of the squares in each section having the same numerical value.



Didjaknow...

THINKING INCREASES BLOOD FLOW TO THE BRAIN
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For years, scientists thought blood flow to the brain was constant, but recent studies prove that blood flow increases when you think. In order to think, the brain has to create energy. Energy is created by breaking down glucose, and to do that, fresh oxygen is needed from the blood. After glucose is broken down, byproducts of metabolism are released and quickly taken up by the blood and away from the brain. The body knows exactly what parts of the brain require extra blood. Blood flow will increase to the area specialized for the problem being solved. PET scan studies show blood flow increases more in the left brain for analogies and more in the right brain for tests that require spatial reasoning.
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