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A. LY THUYET TRONG TAM

I. Lay thua
1. Khai niém liay thua
e Liy thura véi sé mii nguyén duong:
a" = a.a...a (n thira s6 a), véi n € N*,
Vi du: 23 =2.2.2 = 8.
e Liiy thira véi s6 mii nguyén:
Véia =0, n € N*:
a’=1
a—"=1/a"
Vidu:5°=1;32=1/32=1/9.
e Liy thua véi s6 mii hiru ti:
Chos6thuca >0vaso htutir=m/n(m € Z, n € N*):
a' = a”~(m/n) = vam
Vi du: 87(2/3) = 3V82 = 3V64 = 4.
e Liiy thira véi s6 mi thuc:
Choa >0, alaso voti.a® = lim(a™) véi () la day sé h(tu ti sao cho lim(rn)
= Q.

Vi du: 2~v2 cé thé dugc xap xi bdi 21-4, 21.41, 21.414
2. Cac tinh chat cua liy thua

VGicacsdba,b>0vam,n€ER,tacd cic tinh chat sau:
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1. Tich va thuong cua hai liiy thira cung co sé:
am . an — am+n
am / an — am—n

Vidu: x>. x2=x5"2=x3,74/7%2=742=72=49,

2. Lay thura cia mot liay thua:
(am)" = am.n
Vi du: (32)3 = 32*3 = 36 = 7209,
3. Lay thura caa mot tich, mét thuong:
(a.b) =a". b"
(a/b)" =a"/b" (vGi b = 0)

Vi du: (2x)? = 22.x2 = 4x2?; (3/5)3 = 33/53 =27/125.
3. So sanh hai liy thua

e So sanh cung co sé: Cho a > 0.
o Néua > 1thia™ > a” & m > n (ham dong bién).

Vidu: 3> > 32vi5 > 2.

o Néu 0 a 1 thia™ > a" & m n (ham nghich bién).

Vidu: (1/2)3(1/2)? vi 3 > 2.

e So sanh cung sé mii: Cho s6 mi n > 0.
oNéua>b>0thia"> b"

Vidu:53>43vi5 > 4,
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Il. Logarit

1. Pinh nghia

Cho hai s6 duong a, b véi a # 1. S6 a thda man dang thic a® = b dugc goi la

logarit co so a cla b.

logab = a « a° =

» Diéu kién c6 nghia: biéu thirc logab cé nghia khia >0, a # 1, b > 0.
e Vidu 1l:10928 = 3 vi23=8.

o Vidu 2: logs(1/9) = -2 vi 3-2 = 1/9.

2. Cac tinh chat va quy tac

Choa,b>0,a=1.Tacé6:

0

logal

loga =1

a”(logab) = b (vGi b > 0)

loga(a®) = a
Véi b1, b2 > 0, ta c6 cac quy tac tinh:

1. Logarit cua mot tich:
loga(bi.b2) = logabi + logab:

Vi du:logz(6) = 10g2(2.3) = log22 + l0g23 = 1 + log23.

2. Logarit cua mot thuong:
loga(bi/bz) = logabi - logab2

Vi du: logs(5/3) = logs5 - logs3 = logs5 - 1.
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3. Logarit cia mot liy thua:
loga(b®) = a.logab (vGi b > 0)
loga"(b) = (1/n).logab (véi n = 0)

Vi du: logs(253) = 3.l0gs25 = 3.2 = 6.
3. Cong thuc doi co sé
Cho a, b, cla cacso6duong,a =1, c#1:

log-b = (log c b) / (log _c a)

Hé qua:
e logab =1/ (log b a) (v6ib = 1)
e loga(c).log c(b) = loga(b) (véic = 1)

Vi du: Tinh loge16 theo logs2.

Ta c0: 10gel6 = logs2(42) = (2/2).10934 = logs(2?) = 2.l0gs2.
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IIl. HAm sé mii va Ham so logarit

Hamsomiy=a*x(a>0,a Hamso logarity = loga.x (a >

# 1) 0,a=1)
Tap xacdinh D =R D = (0, +x)
Tap gia tri T=(0, +x) T=R
y' = axin(a) y'=1/(x.In a)
Pao ham
Dac biét: (ex)' = ex bac biét: (In x)' = 1/x
Néu a > 1: ham s6 dong Néu a > 1: ham s6 dong bién
Chiéu bién bién trén R. trén (0, +x).
thién Néu 0 a 1: ham s6 nghich Néu 0 a 1: ham so nghich bién
bién trén R. trén (0, +).

DPi qua diém (0, 1) va (1, a). bDiqua diém (1, 0) va (a, 1).
Do thi Nhan truc Ox lam tiém can Nhan truc Oy lam tiém can

ngang. dung.

IV. Phuong trinh va Bat phuong trinh Mi

1. Phuong trinh mi

e Phuong trinh co ban: Véia > 0, a = 1:
ard = a9 & f(x) = g(x)
af® = b & f(x) = logab (véi b > 0)
Vidu:2xt=8e2xl=23ex+1=3ex =2,
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e Phuong phap dat an phu:
Thuong dung khi phuong trinh cé dang: m.a?® + n.af™ + p = 0.
Patt = a'™ (t > 0), dua vé phuong trinh bac hai theo t.
Vidu: 9%-43*+3 =0 (3%)2-43*+3=0.Datt=3*(t > 0), tacod t?- 4t
+3=0e®t=1hoact=3.Suyra3*x=1ex=0;3*=3ex=1.
e Phuong phap logarit hoa:
Dung khi hai vé c6 co s6 khac nhau.
Vi du: 3* = 5%1 & logs3(3*) = logs(5%1) & x = (x-1)logs5 < x(1 - logs5) = -
logs5 & x = 10935/ (logs5 - 1).

2. Bat phuong trinh mii

Véia=>0,a=1:

e Truong hgp a > 1 (cung chiéu):
afx) > qax) & f(x) > g(x)

Vidu: 2> 4 & 2*x > 22 & x> 2.

e Truong hogp 0 a 1 (nguogc chiéu):
afx) > g9 & f(x) g(x)

Vidu: (1/3)1=1/9 & (1/3)x1 = (1/3)? e x-1=2&Xx =< 3.

V. Phuong trinh va Bat phuong trinh Logarit
1. Phuong trinh logarit
e Phuong trinh co ban: Véia > 0, a = 1:

logaf(x) = logag(x) « { f(x) > 0 (hoac g(x) > 0) va f(x) = g(x) }
logaf(x) = b « f(x) = ab
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Vi du: logz(x-1) = 3. Diéu kién x - 1 > 0 & x > 1. Phuong trinh tuong duong x

-1=23=8 x =9 (thdoa man).

e Phuong phap dat an phu:
Thudng dung khi phuong trinh c6 dang: m.[logaf(x)]? + n.logaf(x) + p = 0.
Pat t = logaf(x), dua vé phuong trinh bac hai theo t.
Vi du: log22x - 5logz2x + 4 = 0. Diéu kién x > 0. Dat t = logzx, ta cé t2 - 5t + 4
=0et=1hoact=4.Suyralogax=1ex=2'=2;log2x =4 & x=2%=

16.

e Phuong phap mi hoéa:
Dung dé kht logarit.
Vi du: logs(logz(x)) = 1. Diéu kién x > 0 va logz(x) > 0 < x > 1. Phuaong trinh

tuong duong logz(x) = 3* = 3 & x = 23 = 8 (théa man).
2. Bat phuong trinh logarit
Véia>0,a=1:

e Truong hgp a > 1 (cung chiéu):
logaf(x) > logag(x) & { g(x) > 0 va f(x) > g(x) }
Vi du: log2(x+1) > loga2(2x-1) & { 2x-1 > 0vax+1>2x-1} e { x> 1/2vax

2 }.Vay 1/2 x 2.

e Truong hop 0 a 1 (ngugc chiéu):
logaf(x) > logag(x) & { f(x) > 0 va f(x) g(x) }
Vidu:logos(x-1) =-2e {x-1>0vax-1=(05)2}e{x>1lvaxl<=4}le

{x>1lvax=5}.Vaylx =5,
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B. BAl TAP VAN DUNG

Dang 1: Rat gon bi€u thic

Bai toan: Rut gon bi€u thicc P = (a~V3 . al"v3) / (a%)~l véGia > 0.

Loi giai:
P=a~(V3+1-v3)/a*=al/a*=al"-% = a5,
Dang 2: Giai phuong trinh mii

Bai toan: Giai phuong trinh 4x - 2x+1 -8 = 0.

Loi giai:

Phuong trinh tuong duong (2%)2 - 2.2x-8 = 0.

batt = 2x(t > 0). Ta cé phuong trinh: t2 - 2t-8 = 0.
Gidi ra ta dugc t = 4 (nhan) hoac t = -2 (loai).
Véit=4,tacé2*=4e2x=22ax=2,

Vay nghiém cua phuong trinh la x = 2.

Dang 3: Giai phuong trinh logarit

Bai toan: Giai phuang trinh logs(x) + logs(x) + log27(x) = 11.

Loi giai:

Diéu kién: x > 0.

Phuong trinh tuong duong logs(x) + logs?(x) + logs3(x) = 11
& logs(x) +(1/2)logs(x) + (1/3)logs(x) = 11

e (1 + 1/2 + 1/3)logs(x) = 11

< (11/6)logs(x) = 11

< logs(x) =6
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& X = 3% = 729 (thda man diéu kién).

Vay nghiém cuda phuong trinh la x = 729.
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