Cac phuong trinh giai biang cac dic trung cua ham so

Trong phdn trén, ta da thdy mot bai diung dac trung ham s6 la su dung tinh don diéu
dé giai quyét. Trén thuc t€, cdc dang phuong trinh nay kha phé bién, thu vi va ¢ mot
sO bai quen thudéc ma ching ta s€ xét trong cdc vi du dudi day. Cac bai toan trong
phan nay ¢é mot diac diém chung 1a ching ¢6 s6 nghiém xdc dinh trudc duoc va gié
tri chinh xdc cha timg nghiém dugc nham ra dua trén phuong trinh chi khong phai
thong qua mot phép bién doi cu thé nao.

Ta phat biéu lai hai dinh Ii quan trong dung trong céc bai toan lién quan.

binh li Lagrange

Cho ham s6 f(x):[a,b]— R lién tuc trén [a,b] va kha vi trén (a,b). Khi dé,

ton tai mot s6 thuc ¢ € (a,b) saocho f'(c)= f(b; AC) .
—a

Pinh li Rolle

Cho ham s6 f(x):[a,b] > R lién tuc trén [a,b] va kha vi trén (a,b), dong thoi
f(a)= f(b).Khi do, ton tai mot s6 thuc ¢ € (a,b) saocho f'(¢)=0.

Mot s6 hé qua thudng dung cia cac dinh 1 nay la

(1) Néu ham s6 f(x):[a,b] > R lién tuc trén [a,b] va kha vi trén (a,b) va
phuong trinh f(x)=0 ¢6 k£ nghiém thudc (a,b) thi phuong trinh f'(x)=0 ¢b
it nhiat £ —1 nghiém thuoc (a,b).

(2) Néu f(x):[a,b] > R lién tuc trén [a,b] va kha vi clp k trén (a,b), dong
thi dao ham cdp k cta ham f(x) khong doéi ddu trén (a,b) thi phuong trinh

/(x)=0 co6 khong qui £ nghiém phan biét thudc (a,b).

Ta ciing nhac lai cdc dang cta bat dang thitc Bernoulli, mot bat ding thic gén lién
véi ham s6 mil la

. . ) ra'rZ(a-—l)x-i-l vol x<0vx2l
(1) V&1 O<a+#1 thitaco -

a’ <(a-Dx+1 v6i O<x<l.

(2) V6i x>0 thi x> a(x-1)+1 vdi moi a>1 va dang thitc xay ra khi x=1.

Chirng minh.
(1) Xéthamso f(x)=a —(a-Dx-1.
Ta ¢6 f'(x)=a*Ina-(a-1), f"(x)=a*(Ina)’* >0 nén phuong trinh f(x)=0 c6

khong qua hai nghiém phan biét. Ta lai thdy f(0)= /(1)=0 nén x=0,x=1 Ia hai
nghiém cua phuong trinh f(x)=0. V& bang bién thién, ta dé dang thdy duoc rang
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F(x)20,x € (~0;0]U[l;+00) va f(x)<0,Vx e (0:1).
Tir d6 suy ra bt dang thic cdn ching minh 1a ding.
(2) Taxétham s6 f(x)=x“ —a(x-1)-1Lx>0.
" Tacé f'(x)= ax? —a= c;'(x“"'l —1), f"(x)=a(a - l)x"”""2 > nén ham s6 da cho dat
gid tri nho nhét tai nghiém cua phuong trinh f'(x) =0 hay f(x)2 7(1)=0.
Do d¢, ta duoc x“ 2 a(x-1D+1,Vx>0,a>1. 0
Dang 1. Dung ham so danh gia truc tiép

Trong phan nay, ta xét cdc bai todn c¢6 dang f(x)=0 va trong d6, ham f(x) cé dao

ham cap 1, 2 hodc 3 dong bién. Khi d6, s6 nghiém ctia phuong trinh da cho duoc biét
chinh x4c va dé hoan tat 10i giai, ta chi cdn nhdm ra cdc nghiém do6.

idu 4. Giai cdc phuong trinh sau

a) (2-x)(2+4%)=6 b) x> +2x+3+In(x* +x+1)=0.

Giai. Do 2+4" >0 véi moi x € R nén phuong trinh di cho tuong duong véi

2—x= 0 - &> X © 2=0.
2+4" 2+ 4%
21 tea
bat f(1)=1+ o 2,teR, f"(r)-—_4 +4 6';n4)+4 va
2+ 4 (2 +4")

f'()=0=4" +4'(4-6.1n4)+4=0.

Day 1a phuong trinh bac hai theo bién 4’ nén né cé khong qua hai nghiém. Do d6,
phuong trinh f'(z) =0 ¢6 khong qua hai nghiém (méi gia tri duong ctia 4’ cho ta
ding mot gid tri cua ¢).

T d6 ta thay phuong trinh f(¢) =0 c6 khong qud ba nghiém.

Mait khac taclingcod f(0)= f(l)= f(%) =0 nén cac gia tri nay ciing nghiém dung

.. _ 1
phuong trinh ban dau. Vay phuong trinh da cho ¢é ba nghiém 1a x=0,x=1,x = 5

b) Xét ham so f(x)=x3 +2x+3+ln(.3c2 +x+l), xeR.Tacé

) (3% 4+ 323 4 552 > 1
=3 424 2x+1 _Gxf 4327+ x +2x+2)+(2x +1)
x4+ x+1 x“+x+1

(3x4 +3x° +3x2)+(2x2 +4.x+3)

= : >0, VxelR.
x“+x+1
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Suy ra ham s0 nay dong bi€n va phuong trinh f(x) =0 c¢6 khong qud mot nghiém.

Hon nita f(—l)——-—(—-l)3+2.(—1)+3+ln((—1)2+(—-1)+1)=0 nén phuong trinh
/(x)=0 c6 nghiém duy nhat1a x=-1.

Vay phuong trinh da cho ¢cé nghiém 1a x=-1.

Gidi phuong trinh saue

a) (1 + COS X)ng““""' Sin x - (1 + S1n x)logsin.r COS X

l+-l- l+—l—-
4 1\ % 31 4 1) 2

+1.

b) xIn| 1 +— +x=Xx"In 1+——5-
. X N X

Vi du 5. (Phuong trinh c6 dang a* =(a—Dx+1)
Giai cdc phuong trinh sau
a) 2°%2% cosx + 2cos? x = 205251 L 40083 ¥

b) 3" =1+ x+log;(1+ 2x)

c) 4 +3* =4x+2+log4(5x+2—3"‘).

Gial.
a) Tacod

3

cos2x+l +4c08” x

COS X + 2COs° x = 2°082x

& 29%4% (2 cosx —1) = 2cos® x(2cos x — 1)

< (2c0s x —1)(2°%** —2¢c0s% x) =0 <> cosx = l\x 2°082% = cos2x +1.

2

. I ... T
- VOl cosx=—,tacd x=x—+k2n,keZ.

2 3

- V6i 2°°%%% = cos2x +1, ta thdy day chinh 12 phuong trinh ¢6 dang Bernoulli nén né
co nghiém 1a cos2x=0v cos2x =1 x=%+k%vx=k;r,k €.
Vay phuong trinh da cho ¢6 ba ho nghiém 1a

x=i£+k2n,x=£+k£,x=k7r,keZ.
3 4 2

b) 3" =1+ x+logy(1+2x) . Diéu kién xé4c dinh x> 1L .

2

Phuong trinh da cho tuong duong véi 3* + x = 382D 4 150 (25 1 1)
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Dé thdy ham s6 f(r)=3"+¢,reR déng bién tréen R va phuong trinh trén chinh la

f(x)= f(log3(2x +1)) nén ta dugc x =log;(2x+1) <> 3" =2x+1.

Phuong trinh nay ¢é dang bat dang thitc Bernoulli nén né cé nghiémla x=0,x=1 va
day ciing chinh 1a hai nghiém ctia phuong trinh da cho.

¢) 4 +3" =4x+2+log, (5x+2-3%). Diéu kién xdc dinh : 5x+2 > 3% .
Dat 1=log,(5x+2-3") = 4" +3* =5x+2, ma thay r vao phuong trinh da cho thi

tacd 4" +3  =4x+2 +1¢.

So sdnh hai dang thic nay, taduoc 4’ -4 " =x—r< 4"+ x=4' +¢.
Cing tur tinh dong bién clia ham s6 f(y)=4" + y,tacé ngay x =1 hay

4" +3" =5x+2.
Phuong trinh nay tuong duong véi (4" -3x-1)+ (3" -2x-1)=0.
Theo bat dang thitc Bernoulli thi hai biéu thic trong ngodc cua v€ trdi luon ciing dau
vdi nhau nén dang thirc xay ra khi x=0,x =1, thda man diéu kién xéc dinh.
Vay phuong trinh da cho ¢6 nghiém 12 x=0,x=1.
Nhdn xét. Ta thay rang hai bai b,c & trén c6 ciing dang 13 hai ham s6 nguoc nhau g
hat v& khdc nhau. Ciing tuong tu nhu & phuong trinh dai s6 thong thudng, dang nay
cO hai cach giai quen thudc 1a dua vé hé doi xing hoac bién déi dé dua phuong trinh
vé dang f(x)= f(y) va trong phén 1&i giai néu trén, chung ta da duoc thay hai cich

d6. Tur céc bat dang thirc Bernoulli binh thudng (va c6 thé 1a cic dang khac), béng
cach dung ham so, ta da thu duoc cac bai todn thd vi hon.

Vi du 6. Giai cdc phuong trinh sau

a) 5° +4% =3 +2¥ +10x? — 6.x

b) 12¥ +13% +14% =2° +3¥ + 4 +870x° —2400x% + 1560 .

Gial.
a) Xétham s6 f(x) =5 +4" — (3 +2* +10x%> —6x). xR .

Tathdy /™(x)=5"(In5)" +4*(In4)’ =3*(In3)’ = 2*(In2)’.

RO rang x <0 khong phai la nghiém cta phuong trinh dd cho vi néu nguoc lai thi
5 +4% <3427 10x% —6x>0= 5" +4% <3* +2'f +10x? —6x , mau thuin. Do dé
x20. Khi d6 f"(x)>0. Suy ra phuong trinh f(x)=0 c6 khong qua ba nghiém
phan biét. Hon nita : f(0)= f(1)= f(2)=0 nén phuong trinh da cho ¢é ding ba

nghitmia x=0,x=1,x=2.
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Trong truong hop nay, néu nhu phuong trinh g(x)=0 khong c¢é nghiém am thi

g(”+l)(x)_>._0 nén cdc nghiém cua phuong trinh ban dau ciing chinh la

X3 X0 s X3 0eees Xy Xpiy s

HS Gidi cac phicong trinh sai

a) 8 3x+1)=4 b) 4% = x+1

2x y - )
: - —-1)2x —

| - x* ] - x*

B— —

1€

*Dang 2. Dung ham s& dé danh gia gian tiép

Cac bai xét trong cac vi du dudi day tuong doi khé hon va tinh don di¢u cua cac ham
chura duge nhin nhan ngay tir dau, tham chi, ta chua tim duoc biéu thic tudng minh
ctia ham cdn xét ma phai thong qua mot s6 budc bién doi.

Vi du 7. Gial cac phuong trinh sau

a) 22 +3% =2% 43 4 x4 by 777" =1+ 2log, (6x —5)°

)C\ ),

c) 2.x°8Y 1+ log3 [— =x".
2

Giai. a) Phuong trinh da cho tuong duong véi
(22 —271) 4 (3% =3 ) = x 412",
Ta xét cac truong hgp sau
S NEu 2% >x+1 thi 22 —2""150;3% =3 50; x+1-2" <0 nén phuong trinh
da cho khong thoa man.
CNéu 28 <x+1 thi 22 —2%71<0:3% =3 <0 ; x+1-2" >0 nén phuong trinh

da cho cting khong thoa man.

- Néu 2' = x +1 thi phuong trinh da cho thoa min va khi dé, nghiém cua né ciing la
nghiém cua 27 = x+1.

Xét ham s6 f(1)=2" —(t+1). Ta thdy f'(©)=2"In2-1, f"(1)=2"(In2)* >0 nén
phuong trinh /(7) =0 ¢6 khong qua har nghiém phan biét.

Ta lai thay /(0)= /(1) =0 nén phuong trinh /(¢) =0 ¢6 ding hai nghiém la O va 1.
Vay phuong trinh da cho ¢6 hai nghiém la x=0,x=1.

b) Diéu kién xac dinh x#—Z—.
bat .x—l——"a:)»a;t——l.Ta ¢ phuong trinh 7 =1+ 6log,(6a +1).

6
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Ta ti€p tuc dat log,(6a+1)=t=6a+1=7" va 7 =1+6¢.

7' =6a+l _, __ , .
Ta duoc hé - =7 -7 " =ba-6t=7 +6t=7" +6a
79 =61 +1

\

Dé thdy ham s6 f(y)=7" +6y dbéng bién trén R. Dang thic cudi & trén chinh 1a

f(t)= f(a) néntacéduoc a=t hay 79 =6a+1.

Str dung bat dang thitc Bernoulli suy ra né ¢6 nghiém 13 a=0v a=1, tuong ing, ta
tim dugc hai nghiém cua phuong trinh ban dau la x=1v x=2. Thu lai thidy thoa
man. Vay phuong trinh da cho ¢6 hat nghiém la x=1,x=2.

c) Diéukién O<x=1.Dat r=log, x => x=2".
Thay vao phuong trinh da cho, ta ¢6

{
2.(2’) F(-D2=2Y o2 2 11202 Loy
Vi ham s6 f(y)=2"+y déng bién trén R ma dang thic cudi & trén chinh Ia

FP+D)=fQ2Onén > +1=2t <> (-1 =01 =1.
Tu d6 suy ra x =2 1a nghiém cua phuong trinh da cho. []

Giai cdc phuong trinh sau

a) 2011x(\/x2+1—-x)=1 b) 3xlog3x=-1§-(x—l)+log27x.

*Dang 3. Dung dinh li Lagrange v@i cac phuong trinh cé dang f(a) = f(b)

Trong dang nay, ta ciing sé€ xét mot ham s6 dé giai quyét nhung khéng phai l1a vai
bién x thong thudng ma bién duoc chon dua vao cac hé sd hoac co s6 cho trude, bién
x dugc xét dudi dang tham s6. Day 1a moét dang phuong trinh thd vi va cich dung
dinh Ii Lagrange dé giai quyét 1a hiéu qua nhat.

Vi du 8. Giai cic phuong trinh sau

a) 3¥ +7% =257 b) 9% (3% +2%)=25(8" + 7¥) + 55 (5° - 2%).

Giai. a) Phuong trinh da cho tuong duong véi 3* -5 =5" - 7",
Xét ham so f(t) =1 —(t+2)", trong d6 x, la nghiém cha phuong trinh trén,

suyra f(3)= £(5).

Ta thdy ham s6 nay lién tuc trén [3 ; 5], kha vi trén (3 ; 5) nén theo"dinh [i Lagrange,
ta co

Jce(3;5): f(c) = f(3;-.-5f(5) =0 hay x, (cx”"l —(c+2)x“_l)=:0.
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Tir dang thic nay, ta thdy x, =0v x, =1, titc 12 néu X, la nghiém cta phuong trinh

da cho thi xy =0v xj =1. Thr lai, ta thdy c hai nghiém nay déu théa man.

Vay phuong trinh da cho ¢6 hai nghiém 1a x=0,x=1.

b) Phuong trinh da cho twong duong véi
9% (3* +2%)=2%(8" +7%) + 5% (5" -27) = 10" —-16F =25 = 14* —18* — 27"
<107 +127 16" - 25% =12" +14* —18% —27%. (%)

Gia sir x; 1a nghiém (néu cé) ciia phuong trinh (*).

Ta xétham s6 sau f(¢1) =¢™ + (1 +2)% ~ (1 +6) 0 = (1 +15)% 1> 0.

Dé thay (*) < f(10)= 1(12).

Ham s6 f(#) lién tuc trén doan [10 ;12], kha vi trén (10 ; 12) nén theo dinh Ii

Lagrange thi ton tai s6 thuc ce (10;12) sao cho f'(c) =£—(1103: lfz(}Z) = 0. Do dé,
néu x, la nghiém cba phuong trinh (*) thi né phai théa man

F

Xo| ™ 4 (c+2)%] —(c+6) —(c+ 15)x”“]- =

—

S X =0ve™ 4 (c+2) ! =(c+6)07 4 (c4+15)%!
Dang thic thit hai chota x, =1 vi néu
X <12 xp —1<0= ™7 +(c+2)7 > (c+6) 7 4 (415"
tuong tu vo1 xy >1 cling mau thuin.

Thu lai tryc ti€p, ta thay hai gid tri x =0,x =1 thda man phuong trinh da cho.

Vay phuong trinh di cho ¢6 hai nghiem 1a x=0,x=1. [

'Gia"'i cac phuong trinh sau

a) 10 +40* =20* +30* b) 27 +8° -10" =3" +4* —7*
c) 3 (4" +6° +9%)=25"+2.16".

Vi du 9. Giai cdc phuong trinh sau

a) x 862 £101086% = 2y b) 9% — 495 — 2 ¢osx .

Giai. a) Di€u kién xdc dinh : x> 0. Phuong trinh da cho twong duong véi
2Iogh X lologh X _ 2_6I0g6 X 61{)gﬁ x 2]0gﬁ X _ lologﬁ x 611:zrg,ﬁ X

Gia st phuong trinh ¢6 nghiém 1a x = x, .

Ta xét ham s6 f(¢) = (¢ +4)'%8e% _ /8% ;¢
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Phuong trinh da cho chinh la f(2)= f(6). Ham s& nay lién tuc trén [2; 6], kha vi
trén (2; 6) nén theo dinh Ii Lagrange thi ton tai s0 thuc ¢ €[2; 6] thoa man

L

b

f‘r(c) — f(66) T g‘(z) — O > 10g6 x{) r—(C+ 4)10g6 I{]—l . ClOgﬁ IU.'-l — 0 ‘

Dé thay dang thic trén chota x, =1v x, =6, day chinh la diéu kién cdn dé x =x, la

L

nghiém cua phuong trinh da cho. Thir hai giad tri nay truc ti€p vao phuong trinh da
cho, ta thay thoa man.
Vay phuong trinh da cho co hai nghiémla x=1,x=6. .

b) Phuong trinh da cho ¢6 thé viét lai 1a
308X _92€08T 3 9 cosx —2.2¢08 x <> 37°%Y —3 2cosx =27 2 2cosx.

Pat 1 =2cosx thi 3’ =3r=2" -21 (*)
Gia st phuwong trinh ¢6 nghiém 1a 7=1¢,. Ta xét ham s6 f(a)=a" —aty, phuong
trinh trén chinh 1a /(2) = f(3).
Ham s6 nay lién tuc trén {2 ; 3] va kha vi trén (2 ; 3) nén theo dinh li Lagrange thi
ton tai ¢ € (2 ; 3) thoa man
' [3)-/(2)

3-2
Dé thay rang dang thic nay tuong duong véi 1, =0v ¢, =1, day chinh Ia diéu kién

J(c)=-

=0ty 1ty =0 1y(c T 1) =0.

can dé ¢ =1¢, 1a nghiém cta phuong trinh (*). Thir truc tiép hai gid tri nay vao, ta thay
(*) thoa man.
Do do, (*) co hat nghiém la =0,/ =1 va tuong ung, ta co

] T T
cosx=0vcecosx=— S x=—+hknx=x—+k2x. keZ.

2 2 3
Nhdn xét. Ta thady rang phuong phap dung dinh If Lagrange nhu thé rat hiéu qua doi
véi cac bai todn dang nay. Tuy nhién, & budc tim diéu kién can cua nghiém phuong
trinh da cho, né€u phuong trinh ¢6 dao ham bang 0 véi an ¢ néu trén khong ¢é nghiém
khong phu thudc ¢ thi cach giai nay khong thé sir dung duoc va bai todn can phai ap
dung phuong phip khic dé giai quyét. [

@ Giai cac phuong trinh sau

. 2 2 . 2 . . 3
a) (a+b)251n X _I_(a+b)2cos X =a2sm .r_|_a2cos x+b2sm X +b2cos X

p) V27380 L1 380% _ o0 (1 - 9sin x)

¢) 1010g4 X _410g(x+6) -6
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2. Mot s6 dang toan khac

Vi du 10. Giai cac phuong trinh sau
a) 6% +1=8%—27%" b) x.3° '+ (X2 = D3 +1—x—x2 =0

. R g ¥
C) 351n X+I +3<.05 x+1 ___2,r+l 9 2x 4+ 9

Giai.
a) Phuong trinh da cho c6 thé viét lai 1a 3¥7) + (=2%)* + 13 =3.3*1(=2%).1.
Ta da c6 mot két qua quen thuoc 1a @ +b° + ¢ =3abc <> a+b+c=0.

Do dé, tir phuong trinh trén, ta duge 3 =2 +1=0 =3 +3=32"% .
Ta s€ chung minh phuong trinh nay chi ¢6 khong qua hai nghiém. That vay, Xét ham
s f(1)=3"+3-32"teR.Tacé
f'(ty=m33 -3.1n2.2" ,
o

<:>t———-]0g3 (]n“—]
5 3

3) _3In2

'(H=0<1In33 -3.In22" =0
\2) In3

Dao ham cua ham s6 nay c6 nghiém duy nhat nén ham s6 /' (¢) déi ddu khong qud
hai lan, tic la phuong trinh f(t) =0 ¢o0 khong qua hai nghiém.
Ta lai thiy rang f(1)= f(2)=0 nén ¢ =1,/ =2 nghiém ding phuong trinh f(7)=0.

Vay phuong trinh da cho ¢6 ding hai nghiem 1a x=1,x=2.

b) Phuong trinh da cho ¢6 thé viét lai 12

X3 T (D3 lmx—xP =0 (X2 -3 —D)+x3 =1 =0.
X€t cac truong hop sau :
- Néu x =0,x=*1, ta thdy cdc gia tri nay déu thda min nén phuong trinh trén cé cac
nghiémla x=0,x=+1.

2
, PR 3 -1 3
- Néu x # 0,x # 1, ta bi€n doi ti€p phuong trinh thanh +— =0.
X x° -1
s Lo 30—
Vai t #0, ta xét ham sé sau f(r) = :
[
5 A o 3 -1 B} . S
D€ thdy néu r>0 thi 3’ -1>0= f(r) = > (05 néu nguoc lai r<0 thita cling
!
ol oo 3= o
cO 3 —1<0= f(r) = >0,taxcla f(t)>0,Ve=0.

!
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Phuong trinh cu6i & trén chinh 1a f(x) + f(x* —=1) =0 nén dé& th4y riing n6 vo nghiém.
Vay phuong trinh da cho ¢6 dang ba nghiém la x=0,x = £1.
c) Ta xét bi€n ddi sau

:))sim2 x+1 n 30052 x+l 30— 2x+l n 2—2:.: _3

.2 2 - 2 2 _
<:>3.3SIH X +3-3CO'5 X ___35111 X+COS X “_9:2‘2_1' +2 2x __3

Ta c6 3.3sin2 X 3‘3c052 x 3sin2x+coszx ~0 = (3sin2x __3)(3 _3(:032,1*)
| .2 2
Do 0<sin® x,cos* x<1 nén 3% ¥ -3<0,3-3°%* >0, suyra

(3sin2 X 3)(3 _ 3('.3032 I) S 0 ‘
Trong khi dé, theo bat dang thitc Cauchy thi

227 4272 = 2% 425 427 > 3325 25 272 =3 nen 2.2 +27 320,
Dang thic xay ra trong hai bat dang thitc trén khi va chi khi x=0.
Vay phuong trinh da cho ¢é nghiém duy nhatla x=0. 0]

Giai cac phuong trinh sau

a) 3% +33%% 43128 _ 316541 b)(x—1)(x +2) = (x2 —2)e" +xe* 2.

Vi du 11.

| yi
a) Giai phuong trinh nghiém nguyén 11+10" +6* = (\/5 ) .
b) Cho s6 thuc a >1. Hay tim tat ca cdc bd ba so thuc (x, y,z) véi | y| >1 thoa man

8+ydz—y?
: _

phuong trinh logi (xy) +log,, ()c3y3 + }tcyz)2 + 0.

Giai.
a) Do v€ trai nguyén nén v€ phai ciing phai nguyén, suyra y!>1< y>2,
Mat khéc, ta thay

! |
(ﬁ)y =11+10"‘+6"‘>10:>y!>2:>y23:>y!26:>(\/§)y 2>27.

- Néu y=3 thi 11+10"+6" =27 10" +6" =16. V€& trai tang theo bién x nén
phuong trinh nay ¢é nghiém duy nhitla x=1.
- Néu y >3 thidé thdy x>2.Tacé

| X | x-1 |
14107 46" =11+ 9+ 1) +6" =11+ Y CL9" +6" =12+ > C,9"" +6".
i=0 i=0
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x—1 _
Dé thdy ring ) C;9""' + 6" chia hét cho 9 va vé& phai ciing chia hét cho 9 nhung 12
i=0
khong chia hét cho 9 nén trong truong hop nay, phuong trinh khéng cO nghiém
nguyén nao thoa man.

Vay phuong trinh da cho chi ¢6 nghiém 1a x=1,y =3.
b) biéu kién xac dinh
xy::»O.,fil.z'—y2 20,x3y3 +)qyz;t0¢::>xy>0,x2y2 +z¢0,422y2,

nhung do ‘y‘zlnénsuyra z?_-—l-.Tacé f

A

8+\/4z y
2

log;, (xp) +log, (x’y* + xyz)* + —
> logf,(xy) +2log,, (.)c?’y3 + %) +4 = logﬁ (xy)+2log, (xy)+2 lo::ngﬁ.()czy2 + %) +4
> log;, (xy) +2 log,, (xy) + 2log,, (xy) + 4 = (log,, (xy) + 2)* 20

(do a>1 nén logﬁ.(J«czy2 +-i—)210ga(2 xz : 1)---log{:‘,(gr:y))

Diang thifc phai xay ra nén ta c6 hé sau

4z-y?=0 : o
= = <l =
z:-l—- 421)12 1 | 1
41 <3<xy:5 :><y2:—?l
Xy =— | I
2 1 Xy =—=—
Xy =—= <
log (xy)+2=0 ‘ a* ‘ a

Viy voi a=+/2 thi c¢6 hai bd thoa man la (x,y,z)=| —;1;— |, , I;— |, v

2 thi khéng ¢6 bd nao thoa man dé bai.

H10\ a) Chimg minh rdng néu A, B, C la cdc géc cua mot tam gidc thi phuong trinh sau
(uon co 4 nghiém phadn biét
‘xz—Zx . A . b . C
3 = Sin— 4+ SIn— + sin— .
2 2 2

b) Bang phuong phdp danh gia, hdy giai phuong trinh sau voi a,b>1 .
2% +x)a +b")=2(a+b) +x(a+b).
1

¢) Hoi ¢6 bao nhiéu sé thuc x thoa mdn phuong trinh glogz x =sin(57zx)?
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Ta thdy rang cac phuong trinh mii va logarit giai bing phuong phap ham sd nay thi
cac nghiém sé duoc nham va ta can chirng minh ngoai cic nghiém dé ra, khong con

nghiém nao khdc nita. Chang han ta xét phuong trinh don gian sau 2* +3* =13 . Rd
rang v€ trdi cua phuong trinh 1a mét ham dong bién va chung ta cling dé dang nhan
thdy rang x =2 nghiém ddng phuong trinh nén né chi ¢6 nghiém 132 x =2 . Nghiém
nay khong duoc tim théng qua mot phép bién doi cu thé nao ma phai thong qua mot
cach ¢6 ve hoi mo ho.

Tuy nhién, voi dac trung cua loai phuong trinh nay, chiing ta phai chap nhan diéu dé
va cong nhan rang khong c¢6 mot phuong phdp chung nao dé giai cdc phuong trinh

mi va logarit. Thé con phuong trinh 27 + 3% =14 thi sao? Ta ciing biét rang phuong
trinh nay c6 ding mot nghiém nhung khong nham duoc nghiém dé 1a gi. Su that 13
phuong trinh mi, l6garit trong truong hop gidi bang ding dao ham danh gid, chi
thanh cong khi ching ta nhaAm duoc nghi¢m cta nd. VGi quan niém 13 gidi phuong

trinh thi phai tim tit ca cdc nghiém cta né. Chang han nhu véi phuong trinh 2% = x?,

l

chiing ta cé thé ching minh dugc dé dang rang né ¢6 hai nghiém 1a x = -5 va mot

nghiém duong nira thudc (0;1) nhung khong thé chi ra chinh xdc gia tri ctua no.

Do do, trong chuong trinh THPT, cadc bai todn vé giai phuong trinh dang nay thudng
doi hoi phai ¢6 nghiém véi yéu ciu la ¢6 thé nham ra duoc! Trong trudng hop con lai,
ta chi ¢6 thé tim cdc tinh chat hodc s nghiém ctia phuong trinh ma thoi.






