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Mé& dau

Phuong trinh, bat phuong trinh 14 mot trong nhitng noi dung co ban
va quan trong ciia chuong trinh toan bac trung hoc phd thong.

Dic biet 13 cac phuong trinh, bat phuong trinh chita logarit 14 nhiing
noi dung hay va khé déi véi hoc sinh va ching thudng xuat hién trong
cac dé thi tuyén sinh dai hoc, cao dang va dé thi hoc sinh gidi. Viec
gidng day ham sé logarit da dugc dua vao chuong trinh 16p 12 trong dé6
phan kién thiic vé phuong trinh, bat phuong trinh chita logarit chiém
val tro trong tam.

Tuy nhién do thdi gian han hep ctia chuong trinh pho théng nén trong
sach gido khoa khong néu dugc day du va chi tiét tat ca cac dang bai
toan vé phuong trinh, bat phuong trinh chita logarit va cic bai toan lién
quan. Vi vay hoc sinh thudng gip nhiéu khé khin khi gidi cac bai toan
nang cao vé phuong trinh, bat phuong trinh chita logarit trong cac deé
thi dai hoc, cao dang va dé thi hoc sinh giéi. Mic dit da c6 nhiéu tai lieu
tham khéo vé logarit v6i noi dung khac nhau nhung chua c6 chuyén dé
rieng khao sat vé phuong trinh, bat phuong trinh chia logarit mot cach
hé théng.

Dic biét, nhieu dang toan vé dai s6 va logarit c6 quan hé chit ché
v6i nhau, khong thé tach rdi dugc. Nhieu bai toan chia logarit can c6
su tro gitp ciia dai s6, gidi tich va nguoc lai.

Do d6, dé dap tng nhu cau vé giang day, hoc tap va gép phan nhé
bé vao sy nghiép giao duc, luan van "Phuong phép giai phuong trinh,
bat phuong trinh chita logarit va cic bai toan lien quan" nham hé théng

cac kién thiic co ban vé phuong trinh, bat phuong trinh chita logarit két



hop véi kién thiic dai s6, giai tich dé tong hop, chon loc va phan loai cac
phuong phap gidi phuong trinh, bat phuong trinh chida logarit va xay
dung maot s6 16p bai toan méi.
Luan van dudc chia lam 3 chuong
Chuong 1. Tinh chat ctia ham s6 logarit va cac kién thic liéen quan.
- Nhic lai cac tinh chat ctia ham s6 logarit.
- Néu céc dinh 1y bé tro.
- L6p ham tuan hoan va phan tuan hoan nhan tinh.
Chuong 2. Phuong trinh, bat phuong trinh va hé phuong trinh chita
logarit.
- Trinh bay cac phuong phap giai phuong trinh chita logarit.
- Trinh bay cac phuong phap gidi bat phuong trinh chia logarit.
- Trinh bay c4c phuong phap gidi mot s6 hé chita logarit.
Chuong 3. Cac bai toan lién quan dén ham s6 logarit.
- Néu phuong trinh va bat phuong trinh ham trong 16p ham logarit.
- Néu cac bai toan vé day sb6 va gidi han day s6 sinh béi ham logarit.
Tac gia xin bay t6 long biét on sau sac déi v6i Gido su, Tién si khoa
hoc Nguyén Van Mau, ngudi thay da tryc tiép huéng dan, cung cap tai
lieu va truyen dat nhitng kinh nghiém nghién ctu cho toi.
T6i xin chan thanh cdm on cac thay, c6 gido trong khoa Toan - Tin,
phong Dao tao truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén, Truong
THPT Na Ri va ban be dong nghiep da giup dé tao diéu kién cho toi

hoan thanh ban luan van nay.

Thai Nguyéen 2014
Ly Van Duc



Chuong 1

Tinh chat cua ham so logarit va cac
kién thidc lién quan

1.1 Tinh chit ctia ham sé logarit

Ham s6 f(z) =log,z,0 < a # 1 dugc goi 1a ham sb logarit co sb a.
Nhan xét rang tap xac dinh D = (0;+o00) va tap gia tri [ = R.
Trong cac phan tiép theo, ta gid sit 0 < a # 1.
Nhan xét rang ham sé f(z) = log,x lién tuc vad ¢6 dao ham véi moi

x > 0, hon nta

1
!/ — )
f'@) rlna )
Ta khdo sat tinh don diéu ctia ham s6 f(x) = log,z trong 2 truong hop.

- Truong hop 1: a > 1.

Khi d6, Ina > 0 nén suy ra
1
f(z) = > 0,Vz > 0.

~ zlna
Vay, khi a > 1 thi f(z) = log,x 1a ham dong bién trén D.

Talaico f(1) =0, f(a) =1 va lim log,z = —oo; lim log,r = +o0.

x—0 Tr—+00

Ta c6 bang bién thién sau:

x 0 1 a +00

y = log,x
e




- Truong hop 2: 0 < a < 1.
Trong trudng hgp nay f'(z) < 0,Vx € D.
Vay, khi 0 < a < 1 thi f(z) = log,z 13 ham s6 nghich bién trén D.

Ta c6 bang bién thien sau:

T 0 1 a +00

+oo
y = log,x \0\1
.

Tinh chat 1.1. f(z) = log,x 1& ham dong bién tréen D = R khi a > 1
va nghich bién khi 0 < a < 1.

Tinh chat 1.2. V6i moi a > 0, a # 1 va 21, 25 € (0; +00), ta co

x
log,(x122) = log,z1 + log, o, logax—1 = log,r1 — log,xs.
2
Tinh chat 1.3. V6i moi a > 0, a # 1 va & > 0. V6i o bat k¥, ta c6
log,x“ = alog,.

Tinh chat 1.4. V6imoi 0 <a # 1,0 <c#1vax >0, ta co

log,z =

Tinh chat 1.5. Ham s6 f(x) = log,x (0 < a # 1) ¢6 dao ham tai moi

diém z € (0; +o0) va (log,r)" = . Néu ham s6 v = u(x) c¢6 dao ham

rlna
tréen khodng J € R thi ham s6 y = log,u(x), (0 < a # 1) ¢6 dao ham

u'()
A 3 1 ! -7
trén J va (log,u(z)) = ()]

Tinh chat 1.6. V6i moi a > 0, a # 1 va 21, 29 € (0; +00), ta c
e Khi a > 1 thi log,r; < log,rs & x1 < 9.

e Khi 0 < a <1 thilog,r; < log,rs & x1 > x9.



1.2 Cac dinh 1y bé tro

Dinh 1i 1.1. Néu ham s6 y = f(z) lién tuc trén [a;b] va f(a).f(b) < 0
thi ton tai ¢ € (a;b) sao cho f(c¢) = 0.

Dinh 1i 1.2. Néu ham s6 y = f(z) lién tuc trén [a; b], f(a) = A, f(b) =

thi ham s6 nhan moi gia tri trung gian gita A va B.

Hé qua 1.1. Néu ham s6 y = f(z) lién tuc trén [a;b] thi né nhan moi

gia tri trung gian gitta gia tri 16n nhat va gia tri nhé nhat.

DPinh 1i 1.3 (Rolle). Cho ham s6 f : [a;b] — R théa man f lién tuc trén
la; b], c6 dao ham trén khodng (a;b) va f(a) = f(b) thi ton tai ¢ € (a;b)
sao cho f’(¢) = 0.

Chitng minh.

Vi f(x) lién tuc trén [a; b] nén theo dinh 1 Weierstrass f(x) nhan gia tri
16n nhat M va gia tri nho nhat m trén [a; b].

- Khi M =m ta c¢6 f(x) la hAm héang trén [a; b], do d6 v6i moi ¢ € (a;b)
luon c¢6 f'(c) = 0.

- Khi M > m, vi f(a) = f(b) nén ton tai ¢ € (a;b) sao cho f(c) =m
hodc f(c) = M, theo bé dé Fermat suy ra f'(c) = 0.

Hé qua 1.2. Néu ham s6 f(z) c6 dao ham trén khodng (a;b) va f(z)
¢6 n nghiém (n 1a s6 nguyén duong 16n hon 1) trén (a;b) thi f/(x) c6 it
nhat n — 1 nghiém trén (a;b).

Hé qua 1.3. Néu ham s6 f(z) ¢6 dao ham trén khoang (a;b) va f'(x)
vo nghiém trén (a;b) thi f(z) c¢6 nhiéu nhat 1 nghiém trén (a;b).

Hé qua 1.4. Néu ham s6 f(z) ¢6 dao ham trén khoang (a;b) va f'(x)
¢6 nhiéu nhat n nghiém (n 1& s6 nguyén duong) trén (a;b) thi f(z) c¢6
nhiéu nhat n + 1 nghiém trén (a;b).

Dinh 1i 1.4 (Lagrange). Cho ham s6 f : [a;b] — R thoa méan f lién tuc
trén doan [a;b], khé vi trén khoang (a;b), khi d6 Jc € (a;b) :

f’(C) _ f(bz : g(a)



Chitng minh.

Xét ham sb

Ta co
F(x) 1a ham lién tuc trén doan [a;b] , ¢6 dao ham trén khoang (a;b) va
F(a) = F(b).

Theo dinh 1i Rolle ton tai ¢ € (a;b) sao cho F'(c) =
Ma F'(z) = f'(x) — —f(b[)):g(a), suy ra f'(c) = —f(bg_ Z:( )

Hé qua 1.5. Néu F'(x) = 0 v6i moi x thudc khoang (a;b) thi F'(x) bang
hang s6 trén khoang dé.

Dinh 1i 1.5. Cho ham s6 f(z) ¢6 dao ham trén khoang (a;b).
- Néu f'(z) > 0,Vx € (a;b) thi f(x) dong bién trén (a;b).
- Néu f'(x) < 0,Vx € (a;b) thi f(x) nghich bién trén (a;b).

Dinh Ii 1.6 (Bat dang thic Cauchy-Schwarz). Cho hai cap day s6 bat
ky aq,as,...,a, va by, bs, ..., b,. Khi do

(a1by + agby + ... + ayb,)* < (a] + a3 + ... +a)(b] + b5 + ... + b2).

Dau bing x4y ra khi va chi khi 3k dé a; = kb;, Vi € (1,2,...,n).
Ching minh. Xét tam thiic bac hai

f(x) = (a4 a2+ ... +a2)a? = 2(arby +asy + ...+ apby)x+ (B2 b2+ ...+ b2)

-Néua?+ai+..+a2 =04 a; =as = ... = a, = 0 bat diang thic hién
1 2 n

nhién ding.

-Néu a? + a3+ ...+ a® > 0, ta viét f(z) dudi dang
1 2 n

f(z) = (a1 — b)) + (agx — by)* + ... + (apx — b,)* > 0,Vz € R,

Theo dinh 1y vé dau ctia tam thiic bac hai thi

A (a1b1+agbg+ —|—Cln ) —( %‘f—
& (a1by + agby + ...+ apby)? < (@2 + a3+ ...+ a®) (02 + b5+ ... + 12).

8

a3+ ...+ a2)(bi+ b5+ ... +b2) <

0



