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Tong hop phuong phdp gidi phuong trinh va bat
phuong trinh Logarit nang cao

Pay la tai liéu téng hop cac dang toadn va phuong phép gidi phuong trinh, bat
phuong trinh logarit phéc tap, thuong xuat hién trong céac ky thi quan trong.
Nam ving cac phuong phap nay sé gilp hoc sinh tu tin gidi quyét cac bai toan
van dung cao.

A. CAC PHUONG PHAP GIAlI PHUONG TRINH LOGARIT NANG

CAO
1. Phuong phap dat an phu

Pay la phuong phap pho bién, gilp dua phuong trinh logarit phirc tap vé dang

phuong trinh dai s6 quen thudc (bac hai, bac ba,...).
a. Pat an phu hoan toan

Phuong phap nay ap dung khi moi bi€u thic chla logarit trong phuong trinh

déu c6 thé bi€u dién qua moét an phu t.
e Budc 1: Dat diéu kién xac dinh cho phuong trinh,

e Budc 2: Chon mét biéu thirc logarit lam an phu: t = log_f(x). Tim diéu kién

cho t (néu co).

e Budc 3: Bién d6i phuong trinh ban dau vé phuong trinh theo an t.
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e Budc 4: Giadi phuong trinh tim t, so sanh véi diéu kién.
e Budc 5: Thay gi tri t tim dugc vao bié€u thic dat dn phu dé tim x. So sanh
v3i diéu kién ban dau va két luan nghiém.
Vi du 1: Gidi phuong trinh Iogzz(x) - 5Iogz(x) + 4 = 0.
1. Diéu kién: x > 0.
2. batt = log,(x). Phuong trinh tré thanh: t2 - 5t + 4 = 0.
3. Gidi phuong trinh theo t, ta dugc t = 1 hoac t = 4.
4, V6it=1,tacé log,(x) =1 e x = 21 = 2 (théa méan).
5. V6it =4, tacé Iogz(x) =4eox=2%=16 (théa man).

6. Vay tap nghiém cla phuong trinh 1a S = {2, 16}.

Vi du 2: Gidi phuong trinh I093(9x) - Iog\/3(x) -3=0.

1. Diéu kién: x > 0.

2. Bién ddi phuong trinh: (log,9 + log,Xx) - I0931/2(x) -3 =0 (2 + logyx) - 2log
3x-3=0=»-I093x-1=0=>I093x=-1.

3. Giai ra ta dudc x = 371 = 1/3 (théa man).

4. Vay nghiém cua phuong trinh la x = 1/3.

b. Pat an phu khéng hoan toan

Ap dung khi phuong trinh khéng thé& bién déi hoan toan vé &n phu, van con lai

bién x. Khi dé, ta coi x la tham s6 dé gidi phuong trinh theo t.

Vi du: Gidi phuong trinh Iogzz(x) + (X - 1)Iogz(x) + 2x -6 =0.
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1. Diéu kién: x > 0.
2. Dat t = log,(x). Phuong trinh trg thanh: t% + (x - 1)t + 2x - 6 = 0.

3. Coi day la phuong trinh bac hai theo an t, véi tham sé la x. Ta tinh Delta: A =

(x-1)2-4(2x-6)=x2-2x+1-8x+24=x2-10x+25=(x-5)2.

4. Phuong trinh cé hai nghiém: t = [- (x-1) + (x-5)]/ 2 = -2 hoac t = [- (X-1) - (x-

5)1/2=-x+ 3.
5. Vit =-2,taco Iogz(x) = -2 & x = 272 = 1/4 (théa mén).

6. VGit=-x+ 3, tacd log,(x) = -x + 3. Xét ham so f(x) = log,(x) + X -3.Ta co
f'(x) = 1/(xIn2) + 1 > 0 vGi moi x > 0. Vay ham s6 dong bién. Nhan thay f(2)

=log,2 +2-3=0.Do doé, x = 2 la nghiém duy nhat.
7. Vay tap nghiém cua phuong trinh 1a S = {1/4, 2}.
2. Phuong phap mi hoéa
Phuong phap nay dung dé khtr logarit trong phuong trinh.

e Dang 1:Iogaf(x) = b & f(x) = aP (vdi diéu kién f(x) > 0 da dugc théa man

do aP > 0).

e Dang 2:Iogaf(x) = Iogag(x) & f(x) = g(x) (vdi diéu kién f(x) > 0 hodac g(x)
> 0).

e Dang 3:log_f(x) = g(x) = f(x) = a9X) (can dit diéu kién f(x) > 0).
Vi dy 1: Giai phuong trinh log,(x? - 3x + 3) = 1.
1. Phuong trinh tuong duong: x2 - 3x + 3 =31
2. @x2—3x=0=»x(x—3)=0.
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3. Ta dugc x = 0 hoac x = 3.

4. Thir lai diéu kién x2 - 3x + 3 > 0, ca hai nghiém déu théa man.
5. Vay tap nghiém la S = {0, 3}.

Vi du 2: Gidi phuong trinh Iogz(x +1)=3-x.

1. Diéukién: x+1>0e x > -1.

2. Miihéa hai vé&: x + 1 = 23X & x + 1 = 8/2% & x*2X + 2X = 8.

3. Xét ham so6 f(x) = x*2X 4+ 2X trén (-1, +»). Ta cd f'(x) = 2% + x*¥*2%XIn2 + 2¥In2

> 0 véi moi x > -1. Vay ham sé dong bién.

4. Nhan thay f(2) = 2¥22 + 22 = 8 + 4 = 12 (18i vi dy, sua lai).

5. Sua lai vi du: Iogz(x+1) = 3-x. Nhan thay x=1 la nghiém vi Iogz(Z) =1 va 3-
2=1. (L6i dé, stra lai vi du)

Vi du 2 (sua lai): Giai phuong trinh Iog5(3x -1) = IogS(x + 3).

1. Diéu kién: {3x-1>0vax+3>0}e {x>1/3vax>-3}ex>1/3.

2. Phuong trinh tuong duong: 3x-1 = x + 3.

3. ® 2x = 4 o X = 2 (thda man diéu kién).

4. Vay nghiém cua phuong trinh la x = 2.

3. Phuong phap si dung tinh don diéu ciia ham so6

Phuong phép nay dua trén tinh chat: Néu ham s6 y = f(t) don diéu (luén doéng
bién hoac luén nghich bién) trén mét mién xac dinh D, thi véi moi u, v thudc D,
ta co: f(u) = f(v) ® u =v.
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Vi du: Gidi phuong trinh Iog3(x2 + x + 3) - Iog3x = 2X - X*.

1.

Budc 1: Dat diéu kién xac dinh.

Budc 2: Bién d6i phuong trinh vé dang f(u(x)) = f(v(x)).

Budc 3: Xét ham s6 dac trung y = f(t). Ching minh ham s6 nay don diéu.
Budc 4: TU dé suy ra u(x) = v(x) va gidi phuong trinh nay dé tim nghiém.

2

Piéu kién: x > 0.

. Phuong trinh tuong duong: Iog3(x2 +Xx+3)+ (X2 +x+3) = Iog3x + x + 3.

(LOi dé, stra lai)

. Vi du dung: Giai phuaong trinh Iogz(xz—x+1) + x2-x+1 = Iogz(Zx) + 2X.

. Diéu kién: x

2. x+1>0 (lubn ding) va 2x >0 e x > 0.

Phuong trinh cé dang f(x2-x+1) = f(2x).

. Xét ham s6 dac trung f(t) = Iogzt + tvgit>D0.

. Ta cé f'(t) = 1/(tIn2) + 1 > 0 véi moi t > 0. Vay ham so f(t) dong bién trén (0,

+ ).

Do dé, phuong trinh tuong duong: x2-Xx+1=2xex2-3x+1=0.

. Gidi phuong trinh bac hai, ta dugc x = (3 + v5)/2. Ca hai nghiém déu Ién hon

10.

0 va thoéa man.

Vay tap-nghiém 13 S = {(3 + v5)/2, (3 - V5)/2}.
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B. CAC PHUONG PHAP GIAI BAT PHUONG TRINH LOGARIT

NANG CAO

Cac phuong phap giai tuong tu nhu phuong trinh, nhung can dac biét chld y dén

diéu kién cla co s6 a va diéu kién xac dinh.

Truong hop Bat phuong trinh Tuong duong

Cosd a> 1 (ham dong Iogaf(x) > Ioga {f(x) > g(x) va g(x) >
bién) g(x) 0}

Co s6 0 a 1 (ham nghich log_f(x) > log_

{f(x) g(x) va f(x) > 0}
bién) g(x)

1. Phuong phap dat an phu

Vi du: Giai bt phuong trinh |og0_52(x) -log, £(x) -2 = 0.

1. Diéu kién: x > 0.

2. Datt = Iogo_s(x). Bat phuong trinh tré thanh: t2-t-2=0.
3. Giai bat phuong trinh bac hai theo t, ta duoc -1 =t < 2.

4. Thay lai: -1 = Iogo_5(x) < 2.

5. Vicos60.51, nén ta cé: (0.5)2 < x < (0.5)L.

6. @ 0.25 = x = 2.

7. Két hgp vai diéu kién x > 0, ta dugc tap nghiém la S = [1/4, 2].
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2. Phuong phap mi héa

Vi du: Giai bt phuong trinh Iog3(x2 -2x) > 1.

1. Pidu kién: x2-2x > 0 & x(x - 2) > 0 & x 0 hodc x > 2.

2. Vicoso 3 > 1, bat phuong trinh tuong duong: x2 - 2x > 31,
3. @ x2-2x-3>0.

4. Gidi bat phuong trinh bac hai, ta dugc x -1 hoac x > 3.

5. K&t hop vai diéu kién ban dau, ta dugc tap nghiém la S = (-», -1) U (3, + ).

3. Phuong phap st dung tinh don diéu ctia ham so

Dua trén tinh chat: Néu y = f(t) dong bién thi f(u) > f(v) & u > v. Néuy =

f(t) nghich bién thi f(u) > f(v) ® u v.

Vi du: Gidi bat phuong trinh log, (x+1) + x> 2.

1. Diéukién: x +1 >0 e x > -1.

2. Bat phuong trinh cé thé viét lai: Iogz(x+1) + (x+1) > 3.

3. Xét ham so f(t) = log,t + tvéit>0.Tada biét ham nay dong bién.
4. Taco f(2) = Iogzz + 2 = 3.

5. Bat phuong trinh c6 dang f(x+1) > f(2).

6. Vif(t) dong bién, nénx +1>2 e x > 1,

7. K&t hop diéu kién x > -1, ta dugc tap nghiém la S = (1, +x).

C. BAl TOAN CHUA THAM SO

Phuong phap phé bién nhat la c6 1ap tham so6 va khdo sat ham so.
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Budc 1: Dat diéu kién xac dinh cho phuong trinh/bat phuong trinh.

Budc 2: Bién déi, dua phuong trinh/bat phuong trinh vé dang m = f(x) hoac

m = f(x) hoac m = f(x).

Budc 3: Lap bang bién thién cho ham sé y = f(x) trén tap xac dinh.

Budc 4: Dua vao bang bién thién va yéu cau bai toan (cé nghiém, cé k

nghiém, nghiém ddng véi moi x,...) dé két luan gia tri cGa m.
Vi du: Tim m dé phuong trinh Iog32(x) - Iog3(x2) + 3 = m c6 nghiém thudc
khoang (1, 27).
1. Diéu kién: x > 0. Phuaong trinh tuong duong: Iog32(x) - 2Iog3(x) + 3 =m.
2. batt = Iog3(x). Vix € (1,27)nént & (I0931, I09327) = (0, 3).

3. Bai toan trg thanh: Tim m dé phuong trinh t2-2t+3=mco nghiém t € (0,

3).
4, Xét ham s6 f(t) = t2 - 2t + 3 trén khoang (0, 3).
5. Tacof(t)=2t-2.f(t)=0et=1.

6. Lap bang bién thién cho f(t) trén (0, 3):
f(0) =3
f(l)=1-2+3=2

f(3) =9-6+3=6

7. Dua vao bang bién thién, d€ phuong trinh cé nghiém t € (0, 3), dudng thang

y = m phai cat doé thjy = f(t).

8. Vay gia tri cia m phai théa man 2 = m 6.
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