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PROBLEMS AND SOLUTIONS

Problem 90- The number 397,397

is divisible by 13. So are the numbers
812,812 and 714,714 . Is every six = digit
number which is formed by repeating three
digits divisible by 13? why?

Solution: Every six digit number fo-
rmed by repeating three digits has the
number 1,001 as a factor.

(1,001)(XYZ)=XYZ,XYZ Since

1,001 = (13) (7'7) we see every Ssix
digit number formed by repeating three
digits is divisible by 13.

Problem 91 - Find the number of
terminal zeroes in:

100x99 x98 x -+ x2x1=100!

Explain your procedure.

Solution: 100! can be thought of as
the result of multiplying all the prime
factors of all the integers less than 101.
The only way a terminal zero will arise
is to have both a factor of two and a
factor of five appear in the set of prime
factors. Since there are. many even num-

bers between 0 and 101, the only limiting:

quality is number of fives available. There
are twenty numbers that have at least
one factor of five, i.e. 5, 10, 15, 20, etc.
but when we inspect the numbers 25, 50,
75, and 100 we find two five factors in
each. Thus there are 20+ 4 or 24 terminal
zeros in 100!

i 8055 OIS,

Problem 92- In the equation
5m +90—7p2, m, n, and p are natural
numbers. Find three numbers m, n, and p
that satisfy these conditions, or prove tha"
there are no solutions for m, n, and p.

First Solution : 5™ ends in 5(m a
positive integer), q® ends in either 1 or 9
(n a positive integer,. Therefore, 5™ + 9°
ends in 0, 1,4, 5, 6, or 9. Therefore 7p?
must end in 0, 7, 8, 5,2, or 3. It can be
seen that, under the given conditions, no

solution exists.

Second Solution : For any natural
numbers m any n, 5® and 9" must both
be odd and hence their sum will be even.
This sum, however, is equal to 7p?; there-
for p2 is even and so is p. We can write
p as 2k for some natural number k and
p? as 4k2.

This can be restated as

p2=0(mod 4)
and .
Tp?=0(mod 4)
However, 5=](mod 4) and 9=1(mod 4).
Therefore, since 1 to any power is 1,
5m =1(mod 4) and p*=1(mod 4)
and
S5m 4+ 9=2(mod 4)
Thus we see that 7p? must be cong-

ruent to both 0 and 2, an impossibility,
and the eguation has on solution.
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