Notes on Miscellaneous Problem Lists

The next section was inspired by a book titled aha! Insight by Martin Gardner and Bob Tappay that accompanied some film strips.  The goal of the program was to introduce non-standard problem-solving to elementary-school students.

The aha! Insight pages consist of cartoon and prose setups of the problems.  Presumably the cartoons were what the film-strips projected onto the screen, and the prose was read by the teacher or played by the film strip projector.  

The problems themselves are traditional or variations on old problems.  Some are variations on problems presented on previous pages.  These pages are included here to supply more problems, and also as testimony to the idea that elementary students should have exposure to these problems.  It should be clear that while the film-strip technology is useless today, someone should attempt to incorporate non-standard problems in situations for television or videotape, or otherwise move this Gardner/Tappay effort into the 21st Century.  The puzzless.com web site sampled later may be the best idea yet.

Included with these is an excellent quote from Morris Kline on creativity, and a story of chimpanzee problem-solving.  These should be shared with students.

Following these pages are “Catch Questions”, also from Martin Gardner but many are recognizable from other sources.  Some are legitimate problems, while others are merely tricky questions.  Almost all are worth considering for practice in thinking “outside of the box”, or at least in reading carefully.

Following the catch questions are more problems, these from puzzle.com, most of them retreads of old problems but presented attractively on the Internet.  The site provides some material that can be printed and used by students to explore each problem.  Solutions are also provided, which may not be in accord with the wishes of the astute teacher.

Support and Verification

The following section is intended to support, but not interfere with, the learning of problem-solving.  

The problem of nine circles, digits 1-9, summing to 17 over five pathways, provides an excellent opportunity for students to see the value of finding constraints as a subgoal on the way to the goal of finding the solution.

The solution to the cow, goat, and goose problem was presented by Loyd/ Gardner without any equations.  The following relationship is helpful for problems in general involving work units (tasks), workers, and time:
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 is constant.  

Explanation:  if work units (tasks) are increased, then either time must be increased or the number of workers must increase, or both (direct proportionality).  If work units (tasks) are held constant, and if either workers or time increase, the other must decrease (inverse proportionality).

The grazing cows problem can be solved with the assistance of this relationship, in the event that Newton’s matrix approach is too sterile.

The cut-ups from various sources may be solved with the assistance of the copy machine and transparent copy paper.  Tessellation may be helpful also.  Gardner references Harry Lindgren, Recreational Problems in Geometric Dissections and How to Solve Them, for help with these.  Little domain knowledge is needed.  Besides the usual interest in solving, children may be induced to try to create new shapes for solving.

The solution to the problem of the horseman and the marching soldiers (number 29 in the main inventory) is presented in stages of subgoals and hints.  The inspiration for the “NOW PEEK!” format comes from R. L. Moore, a former mathematics professor at The University of Texas at Austin.  A film of Moore’s career included a clip of him telling how, when stuck on a problem, he would cover up the solution and then slowly uncover, reading just enough of the solution to get a hint, trying for as much independence as possible.  There is enough complexity, and a sufficient number of subgoals, to warrant just one peek per day for as many days as needed, for the full enjoyment of, and value for, problem-solvers.

Two pages of Shaded Areas problems follow.  All of these were constructed using only compass-and-straight-edge construction.  Students should also try to find the perimeters.  Each square has edge 2 units.  Not all of these have been solved; all that have been attempted have been solved.  Many are presented as solvable based only on this writer’s son’s hypotheses: “Dad, if you can draw it, you can find the area.”

The Balancing Act is a type of problem made popular (and originated?) by Games magazine.  The appeal of this type is in part the shifting between force products and dead weight sums.  

Like the problem of nine circles, digits 1-9, summing to 17 over five pathways, Balancing Act problems are excellent for student practice in developing constraints on the search for hypotheses.  Problems of this type are easy to create as well.
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