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PROBLEMS AND SOLUTIONS

(The Mathematics Student Journal . Vol . 14 . No . 2)
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Preblem 9 — Examine the following
numerical relationship :

12.42=2).24

24-63=42.36

46.96 = 64 69
Find and prove a rule for determining
all pairs of two- digit numbers that

-are related in the same way Find
the remaining numerieal examples
which illustrate this relatiopship .

(Omit examples such as 37.75=15.57.)

Solution - The. relationship is not
limited to two - digit numbers. Thus
if .

2 H 3o
Y: Y: ¥n
then

1) (102 1x, 41002 x,4.... 4 xy,).
(10° =Ly, 10P=2y,_, Ty =

=(lﬁ"“‘x:.+10”_2xu—1 +°--+I|}
(1071 y 4 10"~2 ot yp)

L
E Xn
=Y:_.,,,:;-u_—.
e X1=ty'xa=152.-iXn=t o
ostitute in I
t =ty 002y, 4 .. +¥n)-
“U“_lfn+-"+}'l}‘t“0“_|]r'u+
Fetya) (100 Ty oy
identity
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The steps are reversible : therefore

theorem I is true .

For two-digit numbers there
are eleven pairs in addition to those
given in the illustrations viz : 12 . 63

12.84:13.62:13 .93 ;:14.82;23.
64:23796:24.84:26.93:34.86: 36 .
84 .

Problem 10 : if
a’+ab+4-b?—a24ac+c2<k
prove that :

b4 be+e? =k

and bstc .

First solution
We have
(1) (a—b)k—(a=b)ia’+ab+b?)=a%— k!
(2) (a=e)k=(a—c)(a?+ac+e2)=gd— 3
Subtract(2)from(1)
1:C—l}}ki‘ca'b3={0"b)(l,’.2+bc+b:‘,
We may divide by ¢—b because b+¢ .
Hence k=h24be4c?
Second Seolution .
Since a’4-ab4b2=a24ap4c2 .
or b2=ci4ab—ac=0
(b+e)b-c)+alb=ec)=
(b—c)(a+b+4ec)=0
As in the first solution « we may
divide by b—c . Thercfore a+b4c=0.
Now b(—a)=a{—b): thus b(b<+e)
= a{a+e)
Finally b(b+c)+c?=ala+c)+ec2=k:
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