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PROBLEMS AND SOLUTIONS

Problem 84— Determine all real
numbers, x, which satisfy the inequality
X—-2_Xx+2
x—1 "x+1

Solution : We rewrite the given ex-
pression as
X+2 x-2

piTiise 0
Xx+1 x-— 1>
and combining fractions we obtain
2x
o Bl 0
x+1)x-1) i
This expression is equal to zero at
X =0, and is undefined for x=1 orx = — 1.

These values give us certain critical areas
to test.

(1) x< —1
2%, x+1, and x—1 are all negative and
the expression is also negative.

(2) —-1<x<0
2x, and x—1 are negative while x+ 1 is
positive. The exprssion is positive.

(3) 0<x<l1 ;
2x and x+1 are positive while x—1 is
negative. The expression is negative.

(4) x>1
2x, x+1, and x—1 are all positive and
the expression is also positive.
Thus we find that the given expression is

true whenever x>1 or — 1<x<0,
Problem 85 — Given an angle
AOB with angle

bisector OC, let
D be a given
point on OB.
Construct a line

R 893 QUG

segment DEF with E on OC and F on OA
such that DE : EF=1.2. (Fig.)

Solution : Mark off point F on OA
such that OF =20D . The segment con-
necting D to F will be the required
segment.

PROOF : From geometry, we know
that the bisector of a vertex angle of a
triangle divides the base in a proportion

-equal to that of the other two sides of

the triangle. Consider the triangle DOF.
Since OD:OF =1:2 by construction, OE
divides the base in the same proportion
as the sides of the triangle, that is, 1:2.
So DE : EF=1:2.

Problem 86 — [ ¢t

f(x) = logax + logpX
Show that f satisfies the relation
f(xy) = f(x) +f(y)

Solution: By the definition of f(x)

we have: '
f(xy) = logaXy + logbXy

and, since the logarithm of a. product is
equal to the sum of the logarithms of
the factors, this expression may be rew-
riten as

f(xy) = (logaX + logay) + (lognX + logey)
Now, by applying the commutative and
associative properties of addition, we ob-
tain

f(xy) = (logaX + logpX) + (logay + logny)
and by definition of f(x) we see that

fixy) =f(x) + f(y)

YA xao
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