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PROBLEMS AND SOLUTIONS

(The Mathematics Student Journal. Vol. 13, Num. 3)
e O -

Problem 34-The sum of consecutive
positive integers beginning with 1, is
called a triangular number
(eg- 6=14+243). Prove:

a) If T
then 8'1'+1 is a perfect spuare-

b) If 8N+1 (N integral) is a perfect
square, then N isa triangular number.

is a triangular number

Solution- a) if T is a triangular
number, then T may be represented
as n(n+1)/2(na positive integer) Then

8T+ 1=8[nn+1)/2]+1
= In"+4n+1=2n+1)7
a perfect spuare-

b) If 8T+ 1 is a square, it is the
square of an odd integer - We may
therefore let

8T+ 1=2n+1)"=4n"+4n+1

From this we obtain T=n(n+1)/2,
Which, as in a) is the formula for a
triangular number-

Problem 35- Under the integers

1,2,3,4,5;6,7,
write another arrangement of the
same integers. Find the absolute values
of the differences in each column .

Prove that these absolute differences

24 0 dans

cannot all be different.

For example:
12349567
2635714

1 4401 265 3
First solution- The absolute values

of the differences in the third row

must be 0,1,2,34,56 in some order -
Also the algebraic differences must add
up to zero because the sum of the
integers in the second row is the same
as the sum in the top row. Thus we
want to know if.

1) 0+1+24+34+-4+54+6=0

is possible for some choice of

signs. But the left side of (1) contains
3 odd numbers wh ', regardless of
signs, will combine to give an odd
number; and the even numbers, regard-
less of signs will combine to give an
even number. Since an odd and even
combine to give

number cannot

zero, (1) is impossible Therefore the
absolute differences in row 3 canneot

all be different.

pole= 8098 O
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Problems and Solutions (on page 595)

second solution- Let the absolute

differences

L 2—x2‘|‘..l

| — X7

~|—X1

Where the x’s represent the in-
tegers 1 to 7 in som order, all be

different- Them
2— X2

ot T
S, [ B

() \1—x1L+

and

2

| 2
(2) ’l—xl‘ +|2—x2

et Toxg

—04+14+44:-+36=91

polyz 8039 OIS

)

! 9
Note that ‘l-—xl —12—=2x1+x1%ete

If we expand the left side of (2)
and rearrange the terms, we abtain:
(3) (124-224-...4-72) — 2(x142x2+--+
Tx)+ (x12+x224- .- +x7%) =91

But
124224 ... 442=x2+x224-. +x:2=140
Therefor

140- 2(x14+2x24.--+7x7)4-140=91

This is impossible because the
left member is even, and the right is
odd- Therefore the absolute differences

cannot all be different.
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