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The Josephus problem refers to what will be remaining when arranging » natural numbers in a
circle and starting killing one and leaving the next one alive. The problem has been on display for
many times in Taiwan National Primary and High School Science Exhibitions (as shown in Table 1).
And, the information algorithm master, Donald E. Knuth has elaborated on the array in his works
The Art of Programming, CONCRETE MATHEMATICS. However, both the past science
exhibitions and the master’ s works are limited to discussions on cases of killing 1 leaving S or
killing a and leaving 1.

This research employs uniquely created « classification, » and k& classifications, d function, b
function and loop theory to extend the Josephus problem scope to killing a leaving A to find
out what the remaining natural number is by No. £ counted recursively. Meanwhile, this research
designates natural number y as the chieftain, which can never be killed. The game is over when the
chieftain is to be killed. The problem is to work out how many natural numbers are remaining. And
what happened?
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1 1 dix,1,1,¢,1)=1m- b(x,1,1,¢,1)+ b(x+1,1,1,¢,1)
dix+1,1,1¢,1)=1m+d(x,1,1,¢,1)

1 2 d(x,1,2,¢,1)=2m- b(x,1,2,¢,1)+ b(x+1,1,2,¢,1)
dx+1,1,2,¢,1)= 1m+d(x,1,2,¢,1)

1 3 dx,1,3,¢,1)=3m- b(x,1,3,¢,1)+ b(x+1,1,3,¢,1)
dx+1,1,3,¢,1)= 1lm+d(x,1,3,c,1)

1 B d(x,1, 8,¢,1)=Bm-b(x,1, 5,¢c,1)+ b(x+1,1, §,c,1)
dix+1,5,1,c,1)=1m+d(x1, 3,c1)

2 1 dx,2,1,c,1)=1m- b(x,2,1,¢,1)+ b(x+1,2,1,¢,1)
d(x+1,2,1,¢,1)=2m+d(x,2,1,¢c,1)+2m

2 2 dx,2,2,¢,1)=2m- b(x,2,2,¢,1)+ b(x+1,2,2,¢,1)
d(x+1,2,2,¢,1)=2m+d(x,2,2,c,1)

2 3 d(x,2,3,¢,1)=3m- b(x,2,3,¢,1)+ b(x+1,2,3,¢,1)
d(x+1,2,3,¢,1)=2m+d(x,2,3,c,1)

2 B dix,2, B,¢,1)=Bm-bx,2, B,¢,1)+ b(x+1,2, 5,c,1)
d(x+1,2,p,¢,1)=2m+d(x,2, 5,c,1)

3 1 dx,3,1,¢,1)=1m- b(x,3,1,¢,1)+ b(x+1,3,1,¢,1)
d(x+1,3,1,¢,1)=3m+d(x,3,1,¢,1)

3 2 d((x,3,2,c,1)=2m- b(x,3,2,¢c,1)+ b(x+1,3,2,¢,1)
d(x+1,3,2,c,1)=3m+d(x,3,2,¢,1)+3m

3 3 d(x,3,3,¢,1)=3m- b(x,3,3,c,1)+ b(x+1,3,3,c,1)
d(x+1,3,3,¢,1)=3m+d(x,3,3,¢,1)

3 B dix,3, 8.,¢,1)= Bm- b(x,3, 8,c,1)+b(x+1,3, B,¢,1)
dx+1.3, B,¢,1)=3m+d(x,3, 5, ¢c1)

a B dix, a, B,c,1)=Bm-bkx, a, 5,¢,)+bx+1, a, B,c1)
dx+1, a, B,c,))=am+dx, a, 5,c1)
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@ |8 du+LZﬂ¢kﬁ‘ﬂmzﬁxkpgrﬂnlﬂaﬂzbuzﬁmkh
b(x+1,2,8,¢.k) =((d(x,2, B,c, k) +b(x,2, B, c,k))mod B)
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