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Probelm 62 - A student writes a nine-
digit number containing each of the nine
digits, 1 to 9, once and only once. He
then multiplies each digit by its right hand
neighbor and adds the eight products so
formed. What is the largest sum he can
make? How 'did you arrive at your
answer?

Selution: Let S, represent the sequ-
ence (1) n—r,...,

n—a,n—-a->b,s+:n—s,
A B

with (n+1) to be inserted between terms
A and B to form S..;. Then the sum
Eay1=Ea—AB+(n +1)A +B), which
reduces to :
(2) Eaty1=E.+n2+2n
—(a*+ab +2a +b).
This will be largest when a and b are
smallest. Since, if b=0, A =B, makea=0,
and b=1, yielding :
(3) Enpi1=E.+n*+2n-1.
Since this is an identity, we may re-
place n by n—1. Therefore
(4) Ea=Eq_y+n*-2.
Thus to make the series having the

maximum E, insert (n+1) between (n)

o 8395 OIS

PROBLEMS AND SOLUTIONS

and (n—1). If we begin with the value
for S of 1, 2, we obtain for the series
the general formula

) 1l.:..vana-1n n-2,...,2, .

if n is even.
If nis odd, we have
(O 1 srny AR W Batrev.

Since for S, we have 1, 2, then for S;
insert 3 between 1 and 2: 1, 3, 2. For S,
insert 4 between 3 and 2: 1, 3, 4, 2. Con-
tinuing this way, we obtain for Sy: 1, 3,
5,7,9,8, 6,4, 2, as the series having the
largest sum, viz. 268. If we had begun
with §,=2, 1, the sequence for Sy would

have been reversed.

Problem 63 : When two numbers are
multiplied together, is it possible for the
first digit of the answer to fall between
the first digits of the multipliers ? Prove
your answer,

Solution' Let a and b represent any
two numbers, with a>b. If a is a num-
ber of n digits, a is always less than 10»,
If b be multiplied by 107, then the first
digit of ab is always less than b, and
cannot fall between a and b.

A edxio
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