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9 PHUONG PHAP GIAI PHUONG TRINH MU
VA PHUONG TRINH LOGARIT

Phwong phap 1: GIAI PHUONG TRINH CO BAN

a'=be f(x)=log,b; log, f(X)=b< f(x)=a".

Vi du 1. Giai cac phwong trinh:
a) 3 =81 ; b) log,(3x —4) =3.
Giai:
a) 3% =8le x?—5x+4=l0g,81<> x? —5x+4=log,3’

x=0

<:>x2—5x+4:4<:>x2—5x:0<:>x(x—5):0c{
X =

Vay phuong trinh da cho ¢6 hai nghiém x =0 va x = 5.
b) log,(3x—4)=3.
DK: 3x—4>0<:>x>% :

log,(3x—4) =3 13x-4=2° < 3x-4=8=3x=12 < x =4,
Vay phuong trinh da cho c6 nghi¢m x = 4.
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Phuong phip 2: PUA VE CUNG CO SO

1) Pdi v6i phuong trinh mii: bién doi phwong trinh vé dang a’® =a9™,
- Néu co sb a 1a mot sé duong khac 1 thi '™ =a? < f(x)=g(X).
a>0

@-9[f(x)-g(x)]=0

- Néu co sb a thay doi thi a'™® =a?™ <:>{

2) Doi v6i phuong trinh logarit: bién dbi phuong trinh vé dang
O<a=l
log, f(x)=log,g(x) <4 f(x)>0
f(x)=9(x)

Vi du 1. Giii cac phwong trinh:
a) 3 =81 ; b) log, (3x—4) =3.
Giai:
a) 3 =813 =3 o X2 —Bx+4=4

x=0

<:>x2—5x:0<:>x(x—5):0<:{
X=5

Vay phuong trinh da cho c6 hai nghiém x =0vax =5.

b) DK: 3x—4>0<:>x>g :

log,(3x—4) =3 <> log,(3x—4) =l0g, 2’ < 3x—4=2"<=3x—-4=8
&3X=12<=x=4.

Vay phuong trinh da cho c6 nghiém x = 4.
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Vi du 2. Giai cac phwong trinh:

a) 3X2—X+8 — 91—3X ’ b) 2X+1 + 2X—1 + 2X — 28

c) 25°3=52"3 : d) 261 —3¢ =31 22,
Giai:

a) 3x2—x+8 — 91—3x = 3x2—x+8 — 32(1—3x) Py X2 — X+ 8 — 2(1_ 3X)
X=-2

X=-3
Vay phuong trinh da cho c6 hai nghitmx=-2vax=-3.

<:>x2+5x+6=0<:{

b) 28420 420 =284 222" 4 21 4 2.2 = 28> 2 (22 +1+2) =28

S27=427=2 o x-1=2<%x=3.
Vay phuong trinh da cho c6 nghiém x = 3.

¥2_3 x2-3 1
C) 2.5X273 :5.2)(273 PN 5 : :§ PN § _ E
X3 2 2 2

X -3=le X =4 x=12.
Vay phuong trinh da cho c¢6 hai nghiém x=-2vax = 2.
d) 2X2—l _ 3X2 — 3X2—l _ 2X2+2 s 2X2—1 . 3.3X2—l — 3X2—l _ 23.2X2—1

o204 2220 =3 133 5 2 (14 2%) =31+ 3)

x*-1 x*-1 2
©2°9=3"14 (%) = g =3 (%) = (%) < x-1=2

oSx =3 x=1/3.

Vay phuong trinh da cho c6 hai nghiém x = - J3 vax= 3.
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Vi du 3. Giai cac phwong trinh:

a) Igx+Igx’=Ig4x ; b) log, x+log, x +log, x =log, X .
Giai:
b) bK: x>0.
lgx+Igx® =lgdx < lgx+2lg|x|=1g4+Igx < 2lg|x|=1g4
) X=2
< 2lg)X=192° < lg|x|=lg2 = |X|=2< e

Do x>0 nén nghiém cua phuong trinh la x=2.

b) bK: x>0 .

log, x+log, x+log, X =log, x < log, x +log, 2.log, X+ log, 2.10g, X =log, 2.log, X
< log, x.(1+log,2+log,2—10g,2) =0 < log, x=0 <= x=1.

Vay phuong trinh da cho c6 nghiém x = 1.

Phwong phap 3: BIEN POI PUA VE PHUONG TRINH TiCH

Vi du 1. Giii cac phwong trinh:
a) 12.3* +3.15* -5 =20 ; b) log,(3x—4).log, x=1log, X.
Giai:

a) 12.3* +3.15* -5 =20 <12.3* +3.3*.5* - 5.5 -20=0
<3.3(4+5)-55"+4)=0<=(5"+4)(3.3*-5) =0
5°+4=0

x 5 5
= <3 :—<:>leog3(—j.
3.3*-5=0 3 3
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Vay phuong trinh da cho c6 nghi¢ém x=log, (g)

3Xx—-4>0 4
b) DK: S X>— .
x>0 3

log, (3x—4).log, x =log, x < log, x[log, (3x —4) —1] =0

log, x=0 log, x=0 x=1 x=1
= = =
log,(3x—4)-1=0 log,(3x—4) =1 3Xx—4=2 X=2

Do x> % nén nghiém cua phuong trinh la Xx=2.

Phwong phap 4: LOGARIT HOA, MU HOA

Vi du 1. Giii cac phwong trinh:
a) 3¥2° =1 : b) 3% 4 x=2.
Giai:
a) Lay 16 garit hai vé véi co sb 2, ta duoc
log, (3*.2X2 ) —log,1<> log, 3" +log, 2 =0« x.log, 3+ x%.log,2 =0

x=0 |:X=0

< xlog, 3+ x2=0<x(log,3+x)=0<= o .
% (log,3+x) Log23+x=0 x=-log, 3

Vay phuong trinh da cho c6 hai nghiém x =0 va x = —log, 3.

b) BK: x>0 .
Pit log, x =t = x=2' ta thu dwgc phwong trinh mii theo bién t :
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3 4+20=2 (%)

V& trai cua (*) 1a ham s ddng bién, vé phai 1a ham hang nén phuong trinh (*)
néu ¢ nghiém thi ¢ nhidu nhit 1a mot nghiém. Ma t =0 1a mot nghiém cua (*)
nén d6 1a nghiém duy nhat cua (*).

=log, x=0<x=1.

Vay phuong trinh da cho c6 nghiém x = 1.

Phwong phap 5: DUNG AN PHU

] . . 2 2
Vi du 1. Gidi phwong trinh: 2%+ _g 9" v 4 9%+ _

Giai: Chia ca 2 vé phuong trinh cho 2°**2 = 0 ta dugc:

2 2 2 2
22.’1} —2z—1 _9.2’17 —2r—2 + 1 — O @ %227’ —2x _%.2’1“ —T +1 — O

2x2—2x x2—$
< 2.2 —9.2 +4=0

2 X e : -
bat ¢t = 2" 7" dieu kién t > 0. Khi d6 phuong trinh twong duong voi :

t =

U —9t+4=0<
t =

x2—x 2
2 =2
= =
xQ—x -1
2 =2

DN | —

Vay phuong trinh c¢6 2 nghiém x =-1, x=2.
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Vi dy 2. Gidi phuong trinh: (7 +4v3) ~3(2-3] +2=0
Giai: Nhan xét rang: 7 + 4\/§ = (2 +\/§}2 ;(2 + 65(2 —«/§) =1

Do do néu dat ¢ = (2 -+ V3) didukient>0, thi:(2—3) = %va (7+4B) = ¢
Khi @6 phuong trinh tuong duong voi:

2 3 o 3 o 2 o t=1
t°"——4+2=0&t"4+2t—-3=0< t—1 t"+t+3 =0« 5
t t"+t+3=0

Gt=15 2+ =lea=0.
Vay phuong trinh ¢6 nghi¢m x = 0.
Vi du 3. Giai phwong trinh: 3% — 2" +9 3" +9.2" =0
Giai: Pat ¢ = 37, diéu kién t > 0. Khi d6 phuong trinh tuong duong véi:
£ — 2" 4+91t+92" =0

t=9

"

2 2
A= 2"4+9 —492"=2"-9 =

Khi d6 :
+V6it=9=3"=9< =2

+Véit:2””=>3m:2x<:>[§] =1 2=0

Vay phuong trinh c6 2 nghiém x =2, x = 0.
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Vi du 4. Giai phwong trinh: 2°° — 2" +6 =6
Giai: Pat « = 27, diéu kién u > 0. Khi d6 phuong trinh thanh: v> —\Ju +6 =6

Dit v = Ju +6,didukién v > 6 = o = u +6

Khi d6 phuong trinh dugc chuyén thanh hé:

u =v+6 9 9 u—v=20
Su—v=—u—v & u—v utv+l =0&
1}2:u—|—6 u+v+1=0

+Véiu=vtaduoc: v  —u—6=0< 2<:>u:3:>2:’7:3<:>:1::10g23

U= —
+Véiu+v+1=0taduoc:

u:—1+\/i

2 _ 2
w+tu—5=0& S
121

2

:—12J5j2x:¢2_12—1© J2_12—1

r = log,

Vay phuong trinh ¢6 2 nghiém la z = log, 3 va X =log,

P1-1
S

Phwong phap 6: DUNG TiNH PON PIEU CUA HAM SO

Vi du 1. Giai phwong trinh: log, x = log,(v/x +2).
Giai: bK : x>0

Ditt = log, x = x=7'. Khi d6 phuong trinh tr& thanh :
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t:Iog3(ﬁ+2) o3 :\/?+2<:>(\/?7j +2.(%jt =1 (*).

Vé tréi cua (*) 1a ham sé nghich bién, vé phai 13 ham hang nén phuong trinh (*)
néu ¢ nghiém thi ¢4 nhiéu nhat 13 mot nghiém. Ma t =2 1a mot nghiém cua (*)
nén d6 1a nghiém duy nhat cua (*).

=log, x=2=>x=49.

Vay phuong trinh c6 nghiém x = 49.

Vi du 2. Giai phwong trinh: 7" =6log,(6x—5) +1
. 5
Gial: bK : 6x—5>0<:>x>€ :

bat y—-1=log, (6X —5). Khi d6, ta c6 h¢ phuong trinh

{7“:6(y—1)+1 {7“:6y—5 {7“—6y:—5
R p—

=7 +6x=7"+6YV.
y—1=log,(6x-5)  |7"*=6x-5 |7"'-6x=-5 g

Xéthamso f (t)=7"+6t. f'(t)=7"In7+6>0,vt >§ nén f(t) laham so
dong bién trén (%;m}. Ma f(x)=f(y)=x=y.Khidé: 7" —6x+5=0. Xét
ham sd g(x)=7"*—6x+5 . g'(x)=7""In7-6. g"(x)=7"(In 7)2 >0. Suy ra,
9'(x) 1a ham so dong bién trén D = (%;+ooj, do d6 phuong trinh g'(x)=0c6

nhiéu nhat mot nghiém. Suy ra, phuong trinh g(x)=0 néu cé nghiém thi c6 nhicu
nhat I hai nghiém.

Nham nghiém ta duoc 2 nghiém cta phuong trinh la: x = 1, x = 2.
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Vi du 3. Giai phwong trinh: 3" +4*=2-7x (*).

Giai:

V& trai cua (*) 12 ham sé dong bién, vé phai cua (*) 12 ham sé nghich bién nén
phuong trinh (*) néu c6 nghiém thi c6 nhiéu nhat 1a mot nghiém. Ma x =0 13 mot
nghiém cua (*) nén d6 1a nghiém duy nhat cua (*).

Phwong phap 7: PHUONG PHAP PANH GIA

Vi du 1. Giai phwong trinh: 2 _9_Jx.

Giai: DK : x>0 .

Taco VT =2¥">2"=2 va VP=2-x<2-0=2 . Suyra VT 2VP, ddu bing

xay ra khi x =0.

Vay x = 01a nghiém duy nhat cua phuong trinh da cho.

Vi du 2. Giai phwong trinh: 1—4* + 22X =2% 4 27%,

Giai:

Taco 1-4*+ 2 =24 27¥ =2 (4" -2.2"+1) =2+ 2%
S2—(2*-DF=2"+27".

VT =2-(2-1)%<2-0=2vad VP=2"+2%>2y2*2% =2. Suy ra vT <vP, diu

. 2"-1=0
baingxélyrakhi{2X 5o < x=0.
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Vay x =o0la nghiém duy nhit ciia phwong trinh da cho.

Vi du 3. Giai phwong trinh: Iog3(9—\/x—1) = Iogz(x2 —2x+5).

Giai:
X-1>0 X>1 x>1
PK:{9-Jx-1>0 <<{9>x-1 < {x<82 < xelLs2) .
X =2x+5>0 |(x-1)°+4>0 |(x-1) +4>0
Taco:

Mﬂ':IogB(Q—va-—l)slog39::2 va
VP = Iogz(x2 —2x+5)= Iogz[(x—l)2 +4} >log,4=2. Suy ra vt <vp, dau bang

xéyrakhi{‘x_ljo o x=1.
(x=1)"=0

Vay x =1 1a nghiém duy nhat cua phuong trinh d3 cho.

Phwong phap 8: PHUONG PHAP QUAN NIEM HANG SO LA AN

Vi du 1. Giai phwong trinh: 16* —4*11 252 _16,

Giai:

Taco 16 4%+ 2%2 =16 = 42 — 22X 444X 1 _16X =0 (*).

Xét phuong trinh an t sau day t? - 2*t+4* 116X =0 (**). Gia su (*) dung vai gi tri

X, ndo d6 thi phuong trinh an t sau c6 nghiém t = 4: t2 - 2%t 4% _16% =0.
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Biét thirc A:(—2X0)2—4(4X0‘1—16X0)=4.16X0 >0 .

2% 1 \/4.16% _ 2% _\4.16%

Suyrat=4="—-"""_:t=4
y 2 2
_1+/65
[ aerg 2%0 = (n)
X0 X0 2
TH1: 4=%@2X0+2.4XO =8<:>2.(2X0) +290_8-0c 4
% :—1—4~/65 0

—-1++/65
xozlogz( 44_)

XO_,f Xo n .
TH2: 4=%@2X0 —2.4% =8<:>2.(2X°)2 ~2% 18=0 (pt vd nghiém)

Vay phuong trinh da cho ¢6 nghiém x = |092£_1+4J(%j :

Phuong phap 9: SUDUNG DPINH LI LAGRANGE

Vi du 1. Giai phwong trinh: 5 + 4" =2+ 7" (1).
Giai:
Gia st x, la mot nghiém cua (1), hay ta co:
5% 4+ 4% = 2% 4 70 5 5% _ 2% = 7% _ 4% (),
Xéthamsd f(t)=(t+3)° -t tréndoan [2:4] thi f(t) 1a ham s6 lién tuc va co

dao ham trén doan [24]. Ap dung dinh Ii lagrange thi c6 s6 k €(2;4) sao cho
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7% _ g% (5% _2%
@-te | 2 A

=== 2

=] (t+3)7 o,

X, =0 X, =0

oL pxd]_
Suy ra XO[(k+3) — k™ ]—OQ (k+3)x0_1—kxo_l=0<:> (k+3)x0_1:kxo_1

X, =0 Xy =
Sl (ke3)e!t < = :

Thay x=0;x=1 vao (1) ta thdy ching déu théa man.

Vay phuong trinh da cho c6 hai nghiém x=0;x=1.
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