
62 MIT News  March/April 2016 www.technologyreview.com

D on’t be confused by our first problem. This is MIT Tech-
nology Review, not the New York Times. I expect very few 
crosswords in Puzzle Corner; Will Shortz can rest easy. 

Problems
M/A 1. Donna Levin and Denis Loring, SM ’71, created a crossword 
puzzle they thought might amuse Puzzle Corner readers.  

 
 

 
 
 

 

M/A 2. Brian Cook likes to think big. He wished to merge N com-
panies into one giant company and asks: If only one merger can 
be performed at a time and only pairwise mergers are allowed (2 

 1), how many distinct ways are there to form the giant com-
pany? For example, if N = 3, then there are only three possible 
orders in which to merge them: ((12)3), ((13)2), and (1(23)). For 
extra credit, try removing the restriction to pairwise mergers.

M/A 3. Joseph Horton has a triangle ABC with D, E, and F the 
midpoints of the sides opposite A, B, and C respectively. He draws 
DY and EX perpendicular to CF and wants you to prove DY = EX.

Speed Department
A speed problem from Sorab Vatcha: What great nation and edu-
cational institute in it are part of a catastrophic event?

Solutions
N/D 1. John Astolfi wants you to find a valid chess position con-
taining a legal move by White that gives a double check to Black, 
but the White piece that moves does not deliver a check. 

Several readers gave solutions base on a pawn moving to the 
eight rank and promoting, the claim being that the promoted 
piece is not the same as the pawn that moved. Maybe. However, 
the noncontroversial solution is another pawn oddity, en passant 
capture. I have chosen Steve Shalom’s contribution since, as he 
points out, from his position it is fairly easy to see that Black’s 
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previous move must have been the double pawn push and hence, 
from the picture alone, we can determine that an en passant 
capture is possible and we have the desired double check with 
neither check being delivered by the moving piece.

N/D 2. Donald Aucamp notes that hero Jack Reacher in Lee 
Child’s A Wanted Man mulls over (but does not solve) the fol-
lowing problem (paraphrased).

Let f ( y) be the reduction of the nonnegative integer y, which 
is formed by adding all the digits and repeating the process 
until only a single digit remains. For example, 948 -> 9 + 4 + 8 =  
21 -> 2 + 1 = 3, so f (948) = 3.

Now let y be the sum of three consecutive nonnegative inte-
gers n − 2, n − 1, and n. Show that f ( y) = 6 if and only if n is 
divisible by 3.

John Kramer shows that f (n) = mod9(n) except that f (9n) = 9 
by illustrating it as follows for four-digit numbers and noting that 
analogous arguments apply for all numbers.

Let y = abcd = 1000a + 100b + 10c + d. Then y = 900a + 
90(a + b) + 9(a + b + c) + (a + b + c + d). If a + b + c + d < 10 we 
are done; otherwise repeat the process.

Having thus validated what several other readers remind us 
is called ‘‘casting out nines,’’ Kramer then proceeds to the original 
problem of showing f (y) = f (3n − 3) = 6 if and only if n is divis-
ible by 3. If n = 3k, f (y) = mod9(9k − 3) = 6. If n = 3k + 1 (resp. 
3k + 2), f (y) = 9 (resp. 3).

N/D 3. Nob Yoshigahara attributes the following problem to 
Kotani (who presumably spends a lot of time showing houses). 
In figures A and B, each of the 16 rooms is visited by a ‘‘grand 
tour’’ exactly once. In figure C, two rooms are ‘‘closed’’ and only 
one such grand tour is possible.

The large figure shows a 144-room house with 10 closed 
rooms. Find the unique grand tour.

So many beautiful diagrams—an embarrassment of riches. 
The following grand tour is from David Micheletti. See the Puzzle 
Corner website for Marc Strauss’s partial ‘‘pictorial derivation.’’

Better Late Than Never
2015 J/A 3. William Lemnios notes that a closed form for the 
probability that at least one employee out of 400 will not be 
tested is 1 − (1 − 0. 7540)4000 ≈ 3. 943%.

Other Responders
Responses have also been received from K. Aou, G. Benton, B. 
Bresnik, C. Brown, D. Brown, J. Chandler, N. Cohen, C. Connell, 
B. Edelman, J. Feil, E. Field, M. Foster, G. Gibian, R. Giovanni-
ello, P. Groot, J. Harmse, C. Kieronski, P. Kramer, F. Kuttner, P. 
Laferriere, I. Lai, J. La’O, B. Leibowitz, Z. Levine, M. Marinan, S. 
McGinnis, T. Mita, R. Morgen, Neltharion, A. Ornstein, G. Peters, 
J. Prussing, E. Sard, E. Signorelli, J. Sinnett, G. Smith, A. Stern, 
K. Terao, D. Turek, and T. Weiss. 

 
Proposer’s Solution to Speed Problem
USA ’n’ MIT (in “tsunami”).

Send problems, solutions, and comments to Allan Gottlieb, New York 
University, 715 Broadway, Room 712, New York, NY 10003, or to  
gottlieb@nyu.edu. For other solutions and back issues, visit the Puzzle 
Corner website at cs.nyu.edu/~gottlieb/tr. 
Have a favorite puzzle from the last 50 years? Tell us which one and 
why at PuzzleCorner@technologyreview.com.
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