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Gidi thiéu vé Phuong trinh Logarit

Phuong trinh logarit [a phuong trinh chra dn sé trong bi€u thic dudi dau logarit
hodac & co sb cla logarit. Viéc gidi cac phuong trinh nay doi hdi hoc sinh phai
nam vitng cac tinh chat cda logarit va van dung linh hoat cdc phuong phap bién
doi. Trong tai liéu nay, ching ta sé tap trung vao hai phuong phap gidi co ban
va hiéu qua nhit: Pua vé cung co sd va Pat an phu.

. Phuong phap Pua vé cung co so

Day la phuong phap co bdn nhéat, dua trén tinh chat "moét-moét" clia ham so
logarit. Néu hai logarit c6 cung co s6 bang nhau thi hai biéu thdc dudi dau

logarit cling bang nhau.
1. Cac dang phuong trinh co ban

e Dang 1: Iogaf(x) =b

Céng thic:log_f(x) = b => f(x) = aP (Véi diéu kiéna > 0, a = 1)

Giai thich: Bay la dinh nghia co ban cla logarit. Diéu kién f(x) > 0 sé tu

dong dugc thoa man vi aP luén duong.
Vi du 1: Gidi phuong trinh log,(x - 5) = 3.
Loi giai:

1. Diéu kién: x-5 >0 => x > 5.
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2. Ap dung céng thuc: log,(x-5)=3=>x-5= 23,

3. Gidi phuong trinh: x -5 =8 => x = 13.

4. D6i chiéu diéu kién: x = 13 théa man x > 5.

5. Két luan: Vay tap nghiém cta phuong trinh la S = {13}.

Vi du 2: Giadi phuong trinh Iog3(x2 - 4x + 3) = 1.

Loi gidi:

1. Phuong trinh tuong duong: x2 - 4x + 3 = 31,

2. Giai phuong trinh: x2 - 4x = 0 => x(x - 4) = 0.

3. Ta duogc hai nghiém: x = 0 hoac x = 4.

4. K&t luan: Vay tap nghiém cta phuong trinh la S.= {0, 4}. (Khong can dat

diéu kién ban dau vi vé phai la hang s6 duong).

Dang 2: Iogaf(x) = Iogag(x)
Cong thl':c:logaf(x) = |ogag(x) => { f(x) = g(x) va f(x) > 0 (hoac g(x)
>0)}

Giai thich: Khi gidi f(x) = g(x), ta chi can dat diéu kién cho mot trong hai
bi€u thic f(x) hoac g(x) duong la dd. Ta nén chon bi€u thdc don gian hon dé
dat diéu kién.

Vi du 1: Gidi phuong trinh Iog5(3x -1) = IogS(x + 3).

Loi gidi:
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1. Diéu kién: x + 3 > 0 => x > -3. (Chon biéu thtc don gian hon)
2. Phuong trinh tuong duong: 3x -1 = x + 3.

3. Gidi phuong trinh: 2x = 4 => x = 2.

4. DOi chiéu diéu kién: x = 2 thda man x > -3.

5. Két luan: Vay tap nghiém cta phuong trinh [a S = {2}.
Vi du 2: Giai phuong trinh log(x? - 1) = log(2x - 1).

Loi gidi:

1. Diéu kién: 2x-1>0=> x > 1/2.

2. Phuong trinh tuong duong: x2-1=2x-1.

3. Gidi phuong trinh: X2 -2x=0=> X(x -2)=0.

4. Ta dugc hai nghiém: x = 0 hoacx = 2.

5. Doi chiéu diéu kién: x = 0 (loai), x = 2 (nhan).

6. Két luan: Vay tap nghiém cda phuong trinh la S = {2}.

2. Bién doi dé dua vé cung co so

Trong nhiéu truong hgp, phuong trinh khéng cé san dang co ban. Ta can su

dung céc tinh chat cta logarit dé bién doi.
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Tinh chat Céng thuc

T6ng hai logarit Iogab + Iogac = Ioga(bc)
Hiéu hai logarit Iogab - Iogac = Ioga(b/c)
Logarit cta I0y thua Ioga(b“) = n.Iogab

Dadi co s6 log_"b = (1/n)log_b

Vi du 1: Gidi phuong trinh log,(x - 1) + log,(x + 1) = 3.
Loi giai:

1. biéukién: {x-1>0vax+1>0}=>{x>1lvax>-1}=>x>1.
2. Ap dung c6ng thic téng logarit: Iogz[(x -1)(x + 1)1 = 3.
3. Bién d6i: log,(x? - 1) = 3.

4. Giai phuong trinh: x2-1=23=>x%2-1=8=>x2=0.
5. Ta dugc hai nghiém: x'= 3 hoac x = -3.

6. DG6i chiéu diéu kién: x = 3 (nhan), x = -3 (loai).

7. Két luan: Vay tap nghiém cta phuong trinh la S = {3}.
Vi du 2: Gidi phuong trinh Iogzx + Iog4x + I098x = 11.
Loi giai:

1. Diéu kién: x > 0.

2. Bua vé cung co s6 2: log,x + Iogzzx + Iogz3x = 11.
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3. Ap dung c6ng thic déi co so: log,x + (1/2)logx + (1/3)log,x = 11.
4, Dat nhan t& chung: (1 + 1/2 + 1/3)log,x = 11.

5. Gidi phuong trinh: (11/6)Iogzx =11 => Iogzx = 6.

6. Tim x: x = 2% = 64.

7. Doi chiéu diéu kién: x = 64 thda man x > 0.

8. Két luan: Vay tap nghiém cta phuong trinh la S = {64}.

Il. Phuong phap Pat an phu

Phuong phap nay dugc st dung khi phuong trinh logarit c6 thé bién déi thanh
mot phuong trinh dai s6 (bac hai, bac ba,...) doi véi moét bi€u thirc logarit nao
do.

1. Dang 1: Phuong trinh béc hai, bac ba véi mét an logarit

Phuong phap chung:

1. Tim diéu kién xac dinh'cia phuong trinh.

2. Bién d6i phuong trinh vé dang: A[Iogaf(x)]“ -+ B[Iogaf(x)]"'1 +...+C=0

3. bat t = log_f(x). Phuong trinh tré thanh phuong trinh dai s6 an t.
4. Gidi phuong trinh tim t.
5. Vi moi gia tri t tim dugc, gidi phuong trinh log_f(x) =t dé tim x.

6. DOi chiéu diéu kién va két luan nghiém.

Vi du 1: Gidi phuong trinh Iog32x - 4logsx + 3 = 0.
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Loi gidi:

1.

2.

Diéu kién: x > 0.

bat t = log;x. Phuong trinh trd thanh: t2 - 4t + 3 = 0.

. Gidi phuong trinh ant: (t-1)(t-3)=0=>t=1hoact = 3.
.Vc’Jit=1:I093x=1=>x=31=3.
.Véit=3:|og3x=3=>x=33=27.

. D0Oi chiéu diéu kién: Ca hai nghiém x = 3 va x = 27 déu thda man x > 0.

K&t luan: Vay tap nghiém cta phuong trinh la S = {3, 27}.

Vi du 2: Gidi phuong trinh 1/(5 - Iogzx) + 2/(1 + Iogzx) = 14

Loi gidi:

. Diéu kién: { x>0, 5 - log,x # 0, 1% log,x =0 } => { x > 0, log_x = 5, log,

X#-1}=>{x>0,x=#32, x=#1/2}.

. batt = log,x. Phuong trinh tr@ thanh: 1/(5-t) + 2/(1 + t) = 1.

. Quy dong va gidi phuong trinhdant: (1 +t) + 2(5-t) = (5-t) (1 +t) =>1+ t

+10-2t=5+5t-t-t?=>11-t =5 + 4t - t2,

.t2-5t+6=0.

. Gidi ra dugc t = 2 hoact = 3.
Vit =2:log,x =2 =>x=2%=4.
. Vit =3:log,x=3=>x=23=8.

. D06i chiéu diéu kién: Ca x = 4 va x = 8 déu thda man diéu kién.
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9. Két luan: Vay tap nghiém cua phuong trinh la S = {4, 8}.
2. Dang 2: Phuong trinh chta log_b va log, a

Phuong phap: SU dung cong thic doi co sb log,a = 1/ log_b dé dua vé

phuaong trinh chi chlra moét loai logarit, sau dé dat an phu.
Vi du: Gidi phuong trinh logx + 3log 2 = 4.

Loi giai:

1. Diéu kién: { x>0, x =1 }.

2. Bién d6i phuong trinh: log,x + 3 *(1/log,x) = 4.

3. batt = Iogzx (t # 0). Phuong trinh tré thanh: t + 3/t = 4.
4. Quy dbéng va giai: t2 +3=4t=>t2-4t+ 3 =0.

5. Gidira dugct =1 hoact = 3.

6. Vit =1: Iogzx=1=>x=2.

7. VGit = 3: Iogzx=3=>x=8.

8. Doi chiéu diéu kién: Cd x = 2 va x = 8 déu thda man.

9. Két luan: Vay tap nghiém cua phuong trinh la S = {2, 8}.

lll. Luu y quan trong khi gidi phuong trinh Logarit

e Luon dat diéu kién xac dinh: Day la budc quan trong nhat dé tranh nhan
nghiém ngoai lai. Bi€u thic dudi dau logarit phai duong, co s6 phai duong va

khac 1.
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» Ki€m tra lai nghiém: Sau khi tim dugc nghiém, hay thay lai vao phuong

trinh ban dau hoac doéi chiéu véi diéu kién xac dinh.

e Nam viing cac tinh chat: Viéc bién d&i phuong trinh phu thudc hoan toan
vao viéc ban cé thudc va hi€u cac cong thiec, tinh chat cla logarit hay khong.

o Khéng nham lan: Phan biét ro gilra (Iogax)2 va Ioga(xz). Hai bi€u thic nay

hoan toan khéc nhau. (Iogax)2 la binh phuong cua ca logarit, con Ioga(xz) =

2Ioga|x|.
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