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Factor

Game

With this educational game you can
sharpen your skills in factoring inte-
gers and develop analytical problem
solving ability. The game, Factor, is de-
signed for anyone with seventh grade
math level ability. But bright young-
sters should be able to play the game
without too much difficulty.

The game was first described by
J.B. Harkin and D.S. Martin in the No-
vember 1973 issue of The Arithmetic
Teacher. This version of Factor adds to
the flexibility of the original and can
be implemented on a microcomputer
system.

Program Run 1 shows a sample
game. The underlined portions are
typed by the user, who plays against
the computer.

The computer first asks for the
name of its opponent and then lets
him choose the size of the array of
numbers. Any size from 2 to 81 will
be accepted, although arrays smaller
than 10 don’t make for very exciting
games.

The user has the option of choosing
first or letting the computer choose
first. Only the very naive or the very
confident will let the computer choose
first, since the first player has an advan-
tage. However, the larger the array, the
smaller the advantage.

The computer then prints the array,
which consists of all integers from 2 to
the limit entered by the user, and in-
vites the user to make a choice. The
player making the choice can pick any
number remaining in the array — call
it N. He then received N points. The
opponent scores by claiming all factors
of N remaining in the array for which
he receives the sum of all of these fac-
tors.

Picking the largest prime first is us-
ually a good choice since the opponent
can then claim no points. In the case of
the sample shown in Sample Run 1,
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Herb chose 13; the computer could
claim nothing since 13 is prime.

After each round of choosing and
claiming, the computer reports the
score and prints the array with all
chosen and claimed numbers omitted.

When it’s the user’s turn to claim
factors, the factors must be entered one
at a time with a zero entered when no
more factors are known. If the user
misses any possible claims, the com-
puter reports them after the user com-
pletes his turn.

Also, if the user tries to claim an il-
legal number, the computer will report
why the move is illegal and add, “You
lose your turn.”

When all numbers have been re-
moved from the array, the computer re-
ports the final score and asks the user
if he would like the opportunity to play
again, If the user decides not to play
anymore, the computer reports the
number of games won by each player
and stops.

Sample Run 2 shows a listing of
another game and illustrates the com-
puter’s reaction to erroneous input.

The computer determines its choices
in a simple but thorough way. It sums
the remaining claimable factors of each
of the numbers still in the array. The
computer’s move is that choice which

maximizes the difference between the
number and the sum of its claimable
factors. A dimensioned variable, A,
stores the sum of the claimable factors
of each number. Thus the computer’s
choice is determined by finding the
largest remaining I - A (I).

Program Listing 1 shows Factor as
implemented on the DEC system 10
computer system. (Program Notes re-
fer to this listing.)

Program Listing 2 shows Factor as
written for Radio Shack TRS-80 Level
I BASIC. It’s actually a more conven-
ient program to run, since the array re-
mains on the screen and does not need
{0 be rewritten each time. This feature
uses the PRINT AT command. The pro-
gram as listed makes use of abbrevia-
tions in Level [ BASIC and omits re-
marks to conserve storage.

One modification in the TRS-80 ver-
sion is that A (1) is set negative if the
integer I has been removed from the
array. This feature is necessary since the
subscripted string used to test an inte-
ger’s presence in the DEC system 10
version is not available on the TRS-80.

The TRS-80 program runs in 4K of
RAM.

Ambitious factorers can easily ex-
pand this program to work beyond the
limit of 81. Also, if you have a slow ter-
minal, you will probably want to modi-
fy the DEC system 10 version so that it
doesn’t print the array each time. This
modification puts the heavy burden of
bookkeeping on you, but you may find |
it preferable to long waits for output.

If you find the computer is too good
for you, you can tone down its game by
replacing the choice of strategy by some
random form of selection. If, on the
other hand, you want a stiffer challenge
from the computer, its game could be
improved by implementing a look-
ahead strategy for choice selection.

Happy factoring! =]
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