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ABSTRACT
This article provides theoretical information about one of the methods of solving exponential
inequalities, the method of replacing the multiplier. Equivalency conditions for the multiplier
replacement method are given and examples are solved.
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There are several ways to solve exponential inequalities. In this article, we will describe one of
the ways to solve it, the method of replacing the multiplier.

Equal strength conditions for the multiplier replacement method

a*vb, a>1, ae(0;1) a-1>0, a-1<0,
1. & U = U
b>0 xvlog,b |xAalog,b X—log,bv0 |—(x—log,b)vO0
Summary: {Z _Ob Vo, < (a-1)(x—log,b)v0
>

a*-b<0,
2. { < Xxed, because VxeRda a* >0.

b<0
3. {ax_b>o,<:>X€R
b<0
4 af(x)vag(x)©{3>1' 'U{ae(o;l), @{a—1>0, 'U{a—l<0,a>0
' fvagx)  [F(X)Ag(x) fO)-g(x)v0  |-(f(x)—g(x))vO

Summary: a'® —a*® v 0 < (a-1)(f(x)—g(x)) vO0

Special cases.

af®
{ bVO<:>af(x)—a'°gabv0<:>(a—l)(f(x)—logab)vo.

b>0
2. a'™-1voe=a'™-a’ <= (@-10f(x)vo.
1 3
3. Special cases. 7*2 > (7) 3x golve the inequality.
4. 4. Solving. We use the method of  replacing  the multiplier.
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Answer: Xe€ (—00; —4, 5] u(-2;3)

Example 2. This Yoot > (\/3+\/§ —-1)* solve the inequality
Solving.

1) 3+\/§:3+2\/§:(\/§+1)2
2) (m_l)x = (m—l)x = (\/54_1_1))( — (\/E)X _ 2%

X2 —6x—4 X
x 4
32 3 2230 (2 1)( 6X —5)>0<:>2x _12X-8-3x>0 <

2x* -15x-8>0 < (2x+1)(x—8) >0 < xe(-0;-0,5]U[8;)
Answer: X €(—0;-0,5]U[8;)
Example 3. This 5*+5* -23>log, 64 solve the inequality.

Solving. We convert the given inequality into canonical form and use the method of substitution
of multipliers.

25-5"+5’X—23—|Og443 >0« 25-5"+5%-26>0
t=5%t>0 let it be

25t+1-2620, [25t°-26t+120, [(25t-1)(t-1)20, _[(25-5'-1)(5" ~1)20,
t = = &
t>0 t>0 5°>0

t>0
& (572 -5°)(5*-5°) 20 < (5-1D)(x+2-0)5-1)(x~0) >0 < (x+2)x >0 X & (—0;-2]U[0;)
Answer: X € (—0;-2]U[0;0)

9X o _(1j2x 2x-9
: 3

Example 4. This

p 23X—4 _ (0,5)6—2X
2x2+10x-12 3—2x2+2x+9

-4 22X—6

_ 2 _ (92 2 _ _

(3-1)(2x° +10x—-12—(-2x +2x+9))<0 ©4x +8x-21 (2x+7)(2x 3)SO

2-D(Gx-H-(2x-8) iz 0T 2

<0 solve the inequality

Solving.

<0 We use the method of replacing the multiplier.

- + - +

P 0 ~——
3.5 -2 1,5 x
X & (—o0;-3,5]U(-2;1,5]

Answer: X € (—0;—-3,5]U(-2;1,5]

Example 5. This >4 _6;57x'103 +4-25 <2 solve the inequality.

Solving.
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1) We make the inequality in its canonical form and use the method of replacing the
multiplier.
5-4°—6-7-10"+4-25"-2-25" +6 2-25-7-10"+5-4*
" <0 " <0 f (X)
92) 25" -3 25" -3 <0,
Q(X)

in this f(x)=2-25"-7-10"+5-4%, g(x)=25"-3
2) f(x) and g(x) we change the function pointers to the same functions
a) f(X)v0<=2-5%-7.5°.2°+5.22,0 (¥)
f (x) 5*and 2" funksiyalarga nisbatan bir jinsli ikkinchi darajali ko'pha Homogeneous quadratic

polynomial with respect to functions
d. 4*>0,vxeR for being (*) inequality 4* we will be

2-(2)“ —7~(§)X +5v0 e 2((2)* —1)((2)* —g)vO AN
5., 5.0 .5, 5 5 5
((5) _(E) ) ((E) _E)VO = (5—1)(X—0)(§—1)(X—1)v0 < X(x=1)vO0.

b) g(x)v 0 5% —5%B 0 (5-1(2x—log;3)v0 < X_|09T53v0<:> X—|Ogsx/§v0.

fx) _ x(x=1)
3) So, 000 X—Iogsﬁgo

-~ + - +

L O & =
0 log, /3 1 X
e (~o;0] U (logs +/3;1]

Answer: X € (—o;0]u (log, V3]
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