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Solution: Start at the upper-left cor-

ner, jump down to the lower-left cor-
ner. Jump diagonally to the upper-right 
corner, then jump down to the lower-
right corner.

Question: On a three-by-three 
board, find a configuration that re-
quires at least four moves where each 
move consists of a slide or a jump 
move.

Solution:
Start with this:
x . x
. x .
x . x
Why is four a lower bound? No piece 

can be jumped if it is in the corner so 
three of the four corner pieces must 
move. Then there has to be at least one 
jump move. In fact, this might require 
five moves, but I invite you to prove 
that. End of Solution

In Competitive Jump Snatch, each 
player wants to be the last one to do a 
jump. The players alternate moves. In 
a move, if a jump is possible, a player 
must jump at least once. If a jump is 
not possible, then the player must slide 
a piece in such a way as to reduce the 
minimum of the pairwise distances.

Here, the distance between two 
pieces p1 and p2 is measured as the 
minimum number of diagonal, hori-
zontal, or vertical moves to slide from 
p1 to p2. The pairwise distances are 
the set of distances between all pairs 
of pieces.

Two Player Jump Snatch Warm-Up: 
If player A goes first and B goes second, 
which player 

G I V E N A N  n by n tic-tac-toe board where 
n is at least three with some number 
of pieces randomly put there, the soli-
taire version of Jump Snatch allows 
two moves: a slide or a jump.

1.	 A slide moves a piece a single 
square in either a vertical, horizontal, 
or diagonal direction provided the des-
tination square is empty.

2.	 A jump move consists of one or 
more jumps using the same piece. A 
piece p1 can jump a piece p2 if p2 is 
between p1 and an empty square along 
any vertical, horizontal, or diagonal 
direction. When a piece (for example, 
p2) is jumped, it is removed. A single 
“jump move” may consist of multiple 
such jumps using the same piece, 
though a player may stop a jump move 
after at least one jump even if more 
jumps are possible.

[CONTINUED ON P.  99]

In the Solitaire Jump Snatch, your 
goal is to produce a board with only 
one piece left using the smallest num-
ber of slide and/or jump moves.

Warm-Up: Consider the following 
configuration here a dot means empty 
space and an x means a piece.

. x x

. x x

. . .
Is there any way to ensure only one 

piece will be left standing after one 
jump move?

Solution to Warm-Up: Here is one 
way. Start at the upper-right corner. 
Jump down to the lower-right corner. 
Then jump diagonally up to the upper-
left corner. Finally, jump to the upper-
right corner.

Question: Is one jump move suffi-
cient for the following setting?

What is the minimum number of moves (slides and jumps) needed to leave only one piece?
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will win on 
the following initial board?

x x .
. . .
. x x
Solution: Player B wins. After each 

player moves once, the configuration 
will be

. . x

. . .
x . .
Now, player A must slide closer to 

player B. The only such move is to go to 
the center. No other move reduces the 
distance.

Question: Which player wins in this 
setting assuming A goes first?

x x . .
. x . .
. . . .
x . . .
Solution: A wins by jumping from 

the upper-left corner to the upper-
third position. (Recall neither player 
is obliged to jump multiple times in a 
single jump move.)

. . x .

. x . .

. . . .
x . . .
Now, B must jump because it is 

available, leaving
. . . .
. . . .
x . . .
x . . .
which A can now win. End of  

Solution.
Now for the Upstarts.
Upstart Solitaire: For any n and cor-

responding board of size n x n, find the 
maximum k such that there is some 
initial board configuration for which 
the minimum number of jump and 
slide moves to achieve an end state is k.

Upstart Two Player: For an arbitrary 
n x n board and an initial configuration 
of pieces, find an algorithm that will 
lead either the first or second player to 
certain victory.
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ACM Computing Surveys (CSUR) publishes 
comprehensive, readable tutorials and survey papers 
that give guided tours through the literature and 
explain topics to those who seek to learn the basics of 
areas outside their specialties. These carefully planned 
and presented introductions are also an excellent 
way for professionals to develop perspectives on, 
and identify trends in, complex technologies. Recent 
issues have covered image understanding, software 
reusability, and object and relational database topics.

Both surveys and tutorials must 
develop a framework or overall 
view of an area that integrates the 
existing literature. Articles supply 
the basic knowledge to enable 
new researchers to enter the area, 
current researchers to continue 
developments, and practitioners 
to apply the results.

For further information and to submit 
your manuscript, visit csur.acm.org
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