CHU DPE 10: BAI TOAN MIN — MAX LOGARIT
1. Cong thirc 16garit

Gidst a>0,a#1 vacacsd 4, B, N,... >0 ta c6 cac cong thic sau day:

e |log, (4B)=log, A+log, B|.

Mo rong log, (AlAz-"AN) =log, 4, +log, 4, +...+log, 4.

° logagzlogaA—loguB . Hé qua loga%=_10g]v'

e |log, N“ =a.log, |N]|

e |log, 4N :l.loga N
n

Cong thirc doi co so: Gia st a, b duong va khac 1; ¢, x>0 tacod

e log b.log,c=log, c valog, b= ; log, x=-log, x.

log, a ;
1 ‘
* log , x=—1log, x va logW x=n.log, x.
[04
2. Tim gia tri 16n nhit, gia tri nhé nhit ciia ham s6 y = f(x) trén D( f(x) xac dinh va lién tuc trén D)

Phwong phap gidi

- Bu6e 1: Tinh ' = f'(x), tim tt ca cac nghiém x, cua phuong trinh f”(x)=0 va céc diém a,1am cho

/'(x) khong xac dinh.

- Budc 2:

e Truong hop 1: D €[a;b]. Tinh cac gia tri f(a), f(b),f(x,).f(a,).

min f (x) = min{/ (). f (5). f (%) ()]

Véi x,,a, e[a;b]—> .
e (x) = max £ (). £ (0). £ (5). ()

e Truong hop 2: D ¢ [a;b]—> Lap bang bién thién suy ra min, max.

Chii y: Gid tri 16n nhét va gi tri nho nhat ciia ham s6 don diéu trén doan [a;b].

Néu ham s6 y = f(x)ddng bién véi Vx e [a;b] = miny=f(a);m;a}j<y=f(b) .

o2 [«

Néu ham s6 y = f () nghich bién véi Vx € [a;b] = r[n'ibr]ly:f(b);r[n'e})i(y:f(a) .

3. Cac bét ding thirc quen thude
a) Bat dang thie AM — GM cho hai s6 thuc dwong: a+b>2ab .



Mo rong bat dang thire AM — GM cho ba s6 thyc duong: a +b+c > 33/abc .

b) Bét dang thirc Bunhiacopxki: (ab+cd)’ <(a” +c*)(b* +d?).

(x+y)2
a+b

2 2
¢) Bit ding thirc Bunhiacopxki dang phén thirc Xy y? >
a

Vi dy 1: Cho m =log, (%/ab), v6i a,b>1 va P=log’ b+16log, a. Khi biéu thirc P dat gid tri nho nhét thi
gié tri cia m bang

A.m=2. B. m=1. C. m=

Loi giai:
16

Taco: P=log?b+16log, a=(log,b)’ +
log, b

bit t=log,b vi a,b>1=log, b=t>0

Khi d6 P=12+E:z‘2 +§+§2 3/:2,§_§ =12.
t t t tt

Dau bang xay ra khi va chi khi t2:§<:>t:2<:>logab:2.

Lai c6 m=1log Yab =log (ab %:llog ab:l 1+log b)=1. Chon B.
a a 3 a 3 a

Vi du 2: Cho x, y 1 sb thuc duong théa man Inx+1In y > ln(x2 + y). Tim gi4 trj nho nhat P_ cuia biéu
thic P=x+y.

A.P. =6. B. P, =22+3. C. P, =3J2+2. D. P, =17+2.

min min

Loi giai:

Ta co lnerlnyZln(x2 +y)<::>1n(xy)21n(x2 +y)<:>xy2x2 +y<:>y(x—1)2x2.

Ma x,y>0 suyra y(x—1)2 x>0 x—1>0o x>1. Khido y(x—1)2x* < y>— 1
Y
LA . ? 2x* —x
Do d6, biéu thirc P=x+y=x+ — f(x)= .
x—1 x—1
2_
Xétham sd f(x) trén khoang (1;+%0), c6 f'(x):%, Vx#1.
y_
x>1 2+\/§
Phuong trinh f'(x)=0< S x= .
s f( ) {x2—4x+1=0 2




Dua vao bang bién thién, suy ra min f'(x)= f{z +§\/§] =3+242.

Vay gia trj nho nhét cta biéu thiec P12 P, =3+2+/2. Chon B.
Nhén xét. Vi ham s6 y =Inx dong bién trén khodng (O; +oo) nén

f(x) >g(x)<:> lnf(x) >1ng(x) .

Vi du 3: Cho céc s6 thyc duong x, y théa man log(x+2y)=logx+logy.

2 2
X v

£ .2 , 4 .
Tim gia tri nho nhat cua biéu thic P =\e"> '+,

5 8 1

=8, B.P. =e. C.P. =¢5. D. P. =e¢2.

min min min

A. P

min

Loi giai:
Tir gid thiét, ta c6 log(x+2y)=logx+logy < log(x+2y)=log(xy) < x+2y =xy.
_— R
Jf = ¥ LX) 142y [, ¥ azﬁ )
Tacd P=\e'"™ el =" el =¢ 2 DPat 2, giathiét < a+b=ab.
b=y

. (e +b)’
Ap dung bat dang thirc AM — GM, ta dugc a+b=ab£%<:>a+b24

2 2 2 2
Va xét biéu thirc T=—2—+ b > (a+b) >f(t)=t Vol t=a+b>4.
142b 1+2a 2+2(a+b) t+1
2
Xét ham s f(t) trén [4;+oo), co f'(t):(t +12)Z >0:f(t) 1 ham s6 dong bién trén [4;+oo)
t+

8

Do d6 f(t)zf(4):% suy ra TZ%—)P:eTZeS.Ch()nC

2

c . > (x+y)
Nhdn xét. Bai toan co sw dung bat dang thirc Bunhiacopxki dang phdan thirc Xy y? > ( y) .
a

a+b

Vi dy 4: Cho x, y 1a s6 thuc duong thoa mén log, (x+y)+log, (x—y)>1. Tim gid tri nhé nhat P, cua

biéu thic P=2x—y.

— 4. C.P. =23. D. P —%.

min min
3

A. P. =4. B. P

min min

Loi giai:

Diéu kién: x> y>0. Tir gia thiét, ta c6 log, [ (x+y)(x-y) |2l x* -y 24 (¥)




Tacd P=2x—-y < y=2x—-P thé vao (¥), ta dugc x> —(2x—P) >4.
S x’—4x’ +4xP-P* 24 & 3x° —4xP+ PP +4<0  (¥)
Dé bat phuong trinh (¥) ¢6 nghiém A'=(-2P)" =3(P*+4)> 0 P ~1220 P2 243.

Vay gia tri nho nhit cia P 1a P =2+/3 .Chen C.

Vi du 5: [Pé thi THPT Qudc gia 2017] Xét cac sd thuc dwong x, y théa man diéu kién

log, S =3xy+x+2y—4. Tim gié tri nho nhat P.cua P=x+y.
x+2y
A. P :9\/ﬁ——19' B. P :9\/ﬁ—+19' C.P. :18\/ﬁ—29. D. P, - 2\/ﬁ_3'
? 9 21 3
Loi giai:
Ta co log, 1—?2Cy :3xy+x+2y—4<:>log3(l—xy)—log3(x+2y):3xy+x+2y_4
x+2y

< 2-3xy+log, (3-3xy)=x+2y+log,(x+2y)

Xétham sd f(t)=t+log,¢ trén khoang (0;+), c6 f’(t):l+t1 3>0, Vt>0
.In
Suyra f(¢) 1a ham sb dong bién trén khoang (0;+0)
Ma f(3-3xp)=f(x+2y)=3-3xp=x+2y & y=——.
f(3-3xy)=f(x+2y) Xy=x+2y Sy =
_ 2 2
Khi do, biéu thitc P=x+y=xs 2 23X FXF3 oy 30 +add
3x+2 3x+2 3x+2
2 p—
Xétham s £ (x) trén khoang (0;40), c6 f"(x) =227 w50,
(3x+2)
x>0 J11-2
Phuong trinh f'(x)=0< S x= :
8 f( ) {9x2+12x—7:0 3
Tinh f V-2 :2*5_3,f(0)=i va lim f(x):+oo—>minf(x)=2\/ﬁ_3
3 3 2 X—>+0 (03+0) 3
Vay gié trj nho nhét caa biéu thic P1a P, :@.Chgn D.

Vi du 6: Cho hai s6 thuc x, y thoa man x* +y*> >1 va log ., . (x+2y)21. Goi M, m lan luot la gid tri 16n

nhét, gia tri nho nhét cua biéu thac P=2x+ y.Tinh M +m.

A.P. =4, B.P. =4. C.P. =23. D. P —%.

min min min min 3




Loi giai:
Vix’+y°>1suyra y= log., . f (x) 1a ham s6 dong bién trén tap x4c dinh.

Khi do logszry2 (x—l— 2y) > logszry2 (xz +y2)<:> x+2y=x’+y°

2
<:>x2—x+y2—2y£0<:>(x2—x+ij+(y2—2y+l)£%c>(x—%j +(y—1)2 <

Al

Xét biéu thic P, ta c6 Pz2x+yz2(x—%}+y—l+2<:>2(x—%j+y—l:P—2_

2

2 2
Ap dung BDT Bunhiacopxki, c6 [2(x—%j+y—l} < (22 +12),Kx+%j +(y_1)2:|

p -1
@(P—Z)zSS.E:EQ—ESP—2££©—1£P£2—> 2.
4 5 2 2 2 2 9
Pmax=5

Vay tong M+m:%+(—%j:4. Chon C.

Vi du 7: [Dé thi Thir nghiém 2017 — B) GD&PT] Xét cac sb thuc a, b thoa man diéu kién a > b >1. Tim

gid tri nho nhat P, clia biéu thie P =log’ (a’)+3log, (%j :

b

A P =19. B. P, =13. C.P. =14, D. P =15.
Loi giai:
2
4 4 4
Ta c6 log’ (a* =4[loga a] = = = :
b( ) b (loga ZT (log, a—log,b)’ (1-log,b)’
Khi d6 biéu thic P=—+_13log,a-3=—+ 4> _
(1-log,b) (I-log,b)” log,b
1

bt 1 =log, b véi {Zi13t>0 suy ra sz(t)=(1—4t)2 +%—3.
Xéthamso f(1), co f'(r):—L—i,f'(t)w@z:l.

(e-1y 7 3

, 1 . g
Tinh f(gj:IS, ltlllilf(l‘)=+oo va lgglf(t):ﬁo.
Duya vao bang bién thién, suy ra gia tri nho nhit ciia ham sé f (t) la 15.

Viy gia tri nho nhit can tim 13 P

min

=15. Chogn D.




Vi du 8: Cho cac s6 thuc @, b théaméan a>1, b>1.

Tim gia trj nho nhat P

min

ctia biéu thue P = %(2 log,, a+log,, b)’ +4log, ab.

A. P, =36. B. P =24. C. P, =48. D. P =32.
Loi giai:
Xét biéu thic P, ta co p= 2 1 +4log, b+4.
2 \log, ab log,ab

1 27( 2 ¢t Y
bat t=log, b (¢>0)<log,a=-.Khidd P="-| —+—| +4r+4.

t 2 \t+1 t+1

2 2
. t—=2)(2t+5
Xét ham so f(t):z(ﬂJ +4t v6i t €(0;+0), ¢b f’(t)=( I - ) =0ct=2.
2 \t+2 (1+1)

Dua vao bang bién thién, ta thdy ring f'(¢) dat gid tri nho nhit bang f(2)=32= P, =36. Chen A.

Vi du 9: Cho hai s6 thuc a > b >1. Biét rang biéu thuc 7 =

2+ Jlog, % dat gié trj 16n nhét 13 M Khi
log , a b

A.M—mzé. B.M—m:ﬂ. C.M—mzﬁ. D.M—mzs—l.
8 16 8 16

¢6 s6 thuc m sao cho b=a" . Tinh P=M +m.

Loi giai:
Xét biéu thirc 7, ta c6 T =2log, ab++/log, a—log, b =2log, b+/1-log, b +2.

bat t=log, b v6i t e(—o0;1],khido T = f(¢)=2¢+1-1+2.

. 1 15
Xét ham so f(¢) trén khoa —0;1{,co f'(t)=2- f(t)=0t=—.
¢thamso f(¢) trén khoang (—oo;1], ¢ f7(7) 2@]‘() Sr=r
Tinh f(l):4,fG—Zj:§ v lim f(1) =0,

ST Y S ., 33
Dua vao bang bién thién, suy ra gia tri 16n nhat cia ham s6 f (t) la e

V@yM=3?3 va b=a’”<:>m=10gab=t=§:>M—m=%.Chan.

log, é+logb a

Vi du 10: Cho a, b 1a cac s6 thyc dwong khac 1. Biét rang biéu thic P = a dat gia tri nho
log, (ab)+log, a




nhit bang M khi b=g" . Tinh M +m.

A M+m=2. B.M+m=%. C.M+m:%. D.M+m=0.

Loi giai:

log,b—log, a+log,a log,b+log, a-1

Xét bicu thirc P, ta c6 P = = .
log, a+log, b+log,a log, b+log, a+1

t+1—1

Dt tzlogab<:>logba=% v6i teR,khido P=f(t)=—1

t+1+1
t

-+
£ 4t+1

A 2(#2 -1
Xétham so f () trén khoang (—o0;+00), c6 f’(t):H,f’(r)=0©t=il.
" +t+

Tinh f(1)= %,f(—l) =3 va }E}}f(t) =1 suy ra gid tri nho nhat ciia ham s6 £ (¢) béng %

Déu “=" xay ra khi va chi khi =1 log,b=1<a=b.

Vay Mz%, b=a" za:m:1—>M+m:§+1:§.Ch9n C.

Vi dy 11: Cho a, b Ia hai s6 thyc duong théa mén b° =3ab+4a’ v ae|4;2% |. Goi M, m 1an lugt Ia gia

tri 16n nhat va gia tri nho nhat cua biéu thirc P = log , 4a+ %10g2 % Tinh tong T=M +m.
B

r=3701 B.T=. =27 p. 7=1897
124 2 124 62
Loi giai
N . 2 ) aY a a 1
Tur gid thiét, tacod b° =3ab+4a” < 4| — | +3.—-1=0—=—=b=4a.
b b b 4
Khi d6 P=1log, 4a+élogzézlogbb+i(log2b—log2 4)= 5 +310g2b—é
8 4 4 8 4 log, —
8
:;+ilog2b—i:;+élog2b—izﬂ+ilog2b—é.
1-log,8 4 2 3 4 2 log,b-3 4 2
log, b
it £ =log, b v6i ae[42” |=16<b<2" = 4<log,b<34=1e[4:34].
, 3(£2—61+5
Xét ham s6 f(r):Lﬁt voi t €[4;34], ta co f'(t):g‘ Vie[4;34].

t-3 4 4(t-3)




4<t<34
Phuong trinh f’(t)=0®{t2_6”5:0@”:5:»f(4)=7,f(s)=— F(34)=22
1649 778
I[{}if]‘f( )= f(34)=? M=F.==T 3701
Suy ra 55 = 19 :>T=M+m=—124 Chon A.
min f(1)=/(5)=" m=P,=—

Vi du 12: Cho céc sb thyuc a, b théa man diéu kién ab=4, a >% b>1. Tim gi4 tri I6n nhat P_ ciia biéu

3 3
thirc P:(log1 a} +(log1 b—l] .
2 2

A. P =-63. B.P_ =-6. C.P =—. D. P, =0.

max max max 4 max

bat x=1log, a va y=log, b suyra
2 2

x+y=log, a+log, b=log, (ab)=log, 4=-2.

2 2 2 2

Khi d6 P:x3+(y—1)3 ma x+y:—2<:>y:—x—2:P=x3+(—x—3)3 =-9x* -27x-27.

2
=—9Q¥+ha3)=—9x2+23x+2-—31=49x+§ _EZS:EZ:,%M:_ZZ_
27 4) 4 2) 47 4 4

log, a=—— _ 1
Ay 62 3 l 2 1 2 1 2
Dau“="xdyra x=——=>y=————> <a=|—=| ;b=|—=| .ChonC.
2 2 1 2 2
log]bz—g

2

Vi du 13: Cho hai sb thyc a, b théa man 0<a<b <1 va biéu thic P =log, Ja —4log, (a +%j dat gia tri

b

nho nhit. Tinh S=a+b.

A.Szi. B. §=-. C.Szé. . 5.
16 8 4 32

| b

Loi giai:
1 _ 1
a 2(1-log,b)
“b

Taco log, \/Z:lloga a=
b b 2log

Ap dung bét dang thirc AM — GM ta c6 a+i>2 a— Jab .




Do a<1=log, (a+%j§loga\/£:>—4loga (a+%}2—4loga\/a_:—2(l+loga b).

1

Suyra P=———
e 2(1-1log, )

-2(I1+log, b) = —-2(1+x)=f(x), véi x=log,b.

1
2(1—x)

Do O0<a<b<l=0<log, b<l1=0<x<l1

Xét trén khoang (0;1) ¢6 f'(x)=-2+———

2(1-x)
1 . . 1
Suyra f(x)2 f| 5 |=-2. Viy By, =min f(x) = f| 5 |=-2.
b 1
a=— a=—
Déu“="xdyra <] 4 o 16:>S=a+b=1— Chon A
logab=x=— b:—
2 4

Vi du 14: Cho hai s6 thuc a, b théa man diéu kién %< a<b<1 .Tim gia tri nho nhit P_ cia biéu thirc

P=log, (a—%jﬂoga Ja .

b

A. B. 2 C. —. D.
2

|~
NSNS

1 1
Ta co log, Ja = = .
: 2loga% 2(1-1log, b)

. 1Y 1_, 1 .2 (1
Via -a+—=|a——=| 20 a-—<a =log,| a—— |2log,a" =——,vé1 be| —;1|.
4 2 4 4 log, b 4

1 2 1
~+
X

= 2(1_x)=f(x),vdix:10gab.

1
Vay P=log, | a—= |+log a > n
'y g”( 4) N9 log, b 2(1-log, b)

Do %<a<b<1:0<logab<1:>xe(0;l).Xét f(x)=z+ trén (0;1), co

x 2(1-x)
, 2 1 , 2 1 2 2
X)=——t+———, f'(x)=0-—S+———=04(1-x) =x" > x==.
f( ) X2 2(1—X)2 f( ) xZ 2(1_x)2 ( ) 3
2Y 9 o, . 2
Suy ra sz(x)zf(gj:E.Dau =" xay ra khi <:>logab=x=§.Ch9n B.

2
Vi du 15: Cho hai s6 thuc g, b théoa méin %< a < b <1.Biét rang biéu thuc P = %logi \/Z—loga b—3 dat gia
- a




tri nhé nhat béng m khi c6 s6 thuc n sao cho b=a". Tinh S=m+n.

A.S=l. B.S=l. C.S=—3. D.S=§.
2 2 2 2
A. T B. T C.T D.T
Loi giai:
2
Ta c6 logiﬁ:l.logia: ! 7= ! =, logab—3:2logab—3.
" 4 4log? 4(log, b-1) a
a

Vay p=1 ;—ﬂog b+3—;—2x+3—f(x) voi x=log b

‘ 2 4(log, b-1)’ ‘ 8(x—1)° ’ o
Do 0<a<b<a=>0<log,b<1=xe(0;1).
Xét f(x)=;2—2x+3 trén (0;1), co

8(x—1)
f'(x)=—;3—2,]”()6)=0<:>2+;3=0c>(x—1)3=—l<:>x=l
4(x-1) 4(x-1) 8 2
]' 5 A G99 2 1 l

Suyra P=f(x)>f 5 :E.Dau =" xay ra <:>logab=x=5<:>b=a2.

A 5 1
Vay sz, n:52S2m+n:3.Ch9nB.
Vi du 16: Goi g, b, ¢ 1a ba s6 thuc khéc 0 va thay ddi thoa méan diéu kién 3 =5 =15 .
Tim gié tri nhé nhit cia P=a’ +b” +c” —4(a+b+c).
A. —3-log. 3. B. —4. C. 2-3. D. 2—log,5.

Loi giai:
a=log,t
Tacod 3" =5"=15° =t < {b=log, ¢ @lzlogt?s; %:logIS; —lzlogIIS.
a c
—c=log t

< Tk I 1 1 1 1 1

Mit khac log, 3+log, 5=1log,(3.5)=log,15=> —+—=—-—<< —+—+—=0=ab+bc+ca=0.

a b ¢ a b c

Khi do P:(a+b+c)2 —2(ab+bc+ca)—4(a+b+c)=(a+b+c)2 —4(a+b+c)

=(a+b+c) —22(a+b+c)+2 ~d=(a+b+c-2) —4>-4=P

min

=—4. Chon B.

Vi du 17: Cho hai s6 thuc a, b thoa méan diéu kién a >0, 0<b<2 .




(2b) L2042

Tim gia trj nho nhat P cua biéu thirc P = > -
( e _ b") 2b

min

A. P 2 B. P 7 C. P, B D.P. =4
4 4 4
Loi giai:
Zb a a a a a a
Taco P= ( ) +2 +2b = 2b +2 +1.

(20-p7) 26" (29) 22020 (b)) 26

a

Détt=2—=(gj , vi be(0;2)<:>2>1 Vd a>o0 suyra (g) >let>1.
b* b b b
ol
Khi d6 —— 2'bb R UV —— ; 1——>P=ﬁ+é+l
(29) —2.22" +(p") (2) _2.(2) L O £ -2+
b b
3 2
Xét ham sd f(t):tz—ﬁﬁ_% trén khoang (1;+), ¢6 f'(t):%, Ve>1.
Pl winh £ 0 t>1 t>1 3
t)= r=>5.
wong trinh f'(1) =0 < £ o3 41-3=0 ﬁ(t—3)+t—3:0<3
Tinh f(3):%, lir}}f(t):+oo va lim f'() =+ suyra (Ilnir%f(t)zf(fi):%.
t—> t—+o0 ;400

Vay gia tri nho nhit cua biéu thac Pla P, = %H = % Chon C.

min

Vi du 18: Cho x, y 12 hai 6 thuc duong thoa min 5+16.4° 2 = (5 +16°2 ).7“‘"2*2 .

Tim gi tri nhé nhat P cua biéu thuc P = 2%y +16 .
x

A. P, =16. B. P, =8. C. P, =12. D. P, =10.
Loi giai:

5+4"7  544”

7[+2 72[

it 7012251 (2] oo ra)=5(2] n(2)o[2] (2] <o vaem

Suyra f(a) 1aham sd nghich bién trén R ma f(t+2)=f(2t) < t+2=2<1=2.

it t=x" -2y, khi d6 gia thiét < 5+16.4' =(5+16').77" <

x.<x2—2)+16_ 16

Dodé x> —2y=22y=x"-2—>P= X +—=-2=f(x).
X

X




Xét ham sd f(x):x2+ﬁ—2 trén khoang (0;+), co f'(x)sz—%, "(x)=0=x=2.
x x

Tinh f(2)=10, }i_)r%}f(x)=+oo va lim f(x)=+w suyra (rg;ljorol)f(x):f@):lo.

X—>+0

Vay gia tri nhé nhét ctia biéu thie P1a P, =10. Chon D.

Vi du 19: Cho hai s6 thyc @ >1, b>1 théa min phuong trinh a*b" " =1 ¢6 hai nghiém phan biét x,,x, .

)

2
Gia tri nho nhat ciia biéu thirc S = [ j —4(x, +x,) thudc khodng nao dudi day?

SO

X, +X,

Loi giai:
Taco a* b ' =1 log, (a".bxzfl) =log, 1< x* +x.log, b-1=0 (*)
Phuong trinh (*) ¢6 hai nghiém phén biét < A =(log, b)2 +4>0 (luon ding).

L o x, +x,=-log, b
Khi do, theo hé thirc Viet ta duoc ——> S =4log,b+—
xx, =-1 log;,

Laico 4log, b+ 12 b=2log,b+2log, b+ 12 > 33/41log’ b.;2 =334
log’, log:, b log: b

Suy ra S >3%/4 . DAu bing xay ra <:>210gab=l 12 & (log, b’ =l<:>logab=i.

og, b 2 2

b.

Vay gi4 tri nhé nhét cua S1a 334 e 85] Chon C.

Nhan xét:

e Bai toan ap dung bat dang thitc AM — GM cho ba s thuc duong |a+b+c¢ > 33/ abe

o Véi didu kién a >1, b> l——log, b >0 nén ap dung dugc bat dang thirc AM — GM.

(xz —y+1) 2x+ y

Vi du 20: Cho x>0, y>0 théa man 2018

(x+ l)2 '
Tinh gia tri nho nhét cla biéu thic P =2y —3x.
Al B. .. c.>. D.>.
2 8 4 6
Loi giai:

Taco 2018°0 7 = 28V (1Y 20181 = (2004 1) 2018 (%),

()c+1)2




Xétham sé f(t)=£.2018" trén (0;+o0), 6 f'(¢)=2018 +2£.2018*. 112018 > 0
Suyra f(¢) 12 ham dong bién trén (0;+00) nén (*) < f|:(x+l)2} =f(2x+y)

<:>(x+1)2:2x+y<:>x2+2x+1:2x+y<:>y:x2+1.

Khi dé P=2y-3x=2(x"+1)-3x=2x’ —3x+2:é(4x—3)2+%2%.
A 13 , ) 3 25 . 7
Dau bang xay ra khi 4x—3=0<:>x=z—>y=E. Vay P =§. Chon B.

Vidu 21: Cho a >0, b>0 thoa man log,,,,,,, (9a” +5° +1)+log,,,,, (3a+2b+1)=2.
Gia trj ctia biéu thirc a +2b bang

A. 6. B. 9. C. % D.

N |

Loi giai:
Ap dung bét dang thirc AM — GM, ta co

2=10gy,,,., (9a° +b7 +1)+log,,,., (3a+2b+1)2 2\/log3a+2b+l (9a” +5 +1).log,,,., (3a+2b+1)

ol \/1og6ab+1 (9a° +5* +1) = log,,,., (94> +b +1) <1< 9a> +b” +1< 6ab+1
& (3a) —23ab+b* <0 (3a-b) <0 3a-b=0b=3a.

Déu bing xdy ra <> 10g; .., (9a” +b° +1) =log,,,., (3a+2b+1) =1

Khi d6, ta co hé ., = S & (ab) =] == |.
9a" +b" +1=3a+2b+1 9a" +b" =3a+2b 22
Vay a+2b=l+2.i=l+3=Z.Chan.
2 2 2 2

Vi du 22: Cho hai sb thuc dwong x, y théa man diéu kién xy <4y —1.

. , 6(2x+ . .
Gid tri nh6 nhét cta bidu thite p= JC¥FY)  j ¥+2y bing a+Inb. Tich ab bing
x y
A. 45, B. 115. C. 108. D. 81.
Loi giai:

2
Ta co xyS4y—l<:>£S4y2_1:i_%=4_[2_lj <4
y oy Yy Y

6(2x+
Laico p= O y)+1nx+2y=12+6—y+1n(i+2j.
X y X y




it 1 = e (0;4] khi do P=f(t):12+g+ln(t+2).
y

Xét ham sd f(t):12+§+ln(t+2) trén (0;4], co f'(t):—tﬁz+t%;
+

Duya vao bang bién thién, ta dugc r(rglﬁ f(4)=r(4)= 2?7 +In6

27
Do d6 minP=%+ln6=a+lnb——> =76 . vay a.b:6.2—67=81. Chon D.
b=6



BAI TAP TU LUYEN

Céu 1: Cho hai s6 thuc duong x, y théa man 3+In x-;y+l =9xy—3x—3y. Tim gia tri nho nhét cta biéu
Xy
thirc P=xy.
A.l. B.l. C.9. D. 1.
9 3

N - A R 5 ~ x+2 3 v —x=2 \ .y .
Cau 2: Cho hai s6 thuc duong x, y thay d6i théa man 5 +37y+x+1= +377 4+ y(x—2). Tim gia trj
nhé nhat ciia biéu thie S =x+2y.
A 6-24/3. B. 4+26. C. 4-26. D. 6+23.
Cau 3: Cho hai s6 thyc duong g, b théa man log, — L= 2ab+a+b-3. Tim gia tri nho nhat cua biéu

a+

thic P=a+2b.
A. —2*@_3. B. —2*@_1. C. —2@_5. D. —3@_7.

Céu 4: Cho cac s thyc duong x, y thoa man log, . 11x+20 y—40) =1. Goi a, b lan luot 13 gia tri 16n

X +xy+3y2 (

nhit va gia tri nho nhét ciia S = L Tinh a+b.
X

A. a+b=4/10. B. a+b=214. C.a+b=%. D.a+b=%.

Céu 5: Cho hai s0 thye x, y thoa man diu kién log, . . (x+y+3)21. Tim gid tri 16n nhat ciia biéu thic

S=3x+4y—6.
A. 5\/62_9. B. 5\/62_3. C. 5\/52_5. D. 5\/62_5.

Cau 6: Cho hai s thyc duong x, y théa man log x +log y > log(x+ yz). Tim gi4 tri nh6 nhat ctia biéu thirc
P=x+3y.
A. 1. B.é. C.9. D.l.
2 2
1 x+2y
Ciu 7: Cho hai sb thuc duong x, y thay dbi thoa man 37~ —(gj =2-2xy—2x—4y. Tim gid tr1 nhd

nhét ciia biéu thie P =2x+3y.

B. %ﬁ”. C.15J2-20. D. :

A. 6427,



Céu 8: Cho hai s6 thuc duong x, y théa man (x+y)3 +x+y+log21xl = 8(1—xy)3 —2xy+3. Tim gia tri

nhé nhat ciia biéu thie P=x+3y.

VLR p, V1543 C.\i5-2. p, 215+3
2 2 6
A O, A ) ~ Yy 2 s s ) A,
Cau 9: Cho hai so6 thyc duong x, y théa man log, ——==-y"+3y+x—-3+v1+x . Tim gid tri nho nhat cua
21+ x
biéu thie P=x—-100y.
A. —2499. B. -2501. C. -2500. D. -2490.

Céu 10: Cho céc s thuc duong a, b théa min log, _abb =3ab+a+b—7. Tim gia tri nho nhat cta biéu
a+

thac S=a+5b.
295 -6 495 +15 39516 5495 21
Ao T. Bo T. Co T. Do f.

Ciu 11: Cho hai sé thuc x, y thoa man log., -, (2x—4y)=1.

Tinh P =2 khi bidu thitc S =4x+3y—5 dat gi4 tri 1on nht.

y
A.P:§. B.Pzg. C.P:—E. D.P:l—7.
5 5 4 44
Céu 12: Cho hai s6 thyc x, y théa man xy <4y—1.
\ s , I . 2 , 6y x+2y
Tim gia tri nho nhat cua biu thue S =——+1In .
X y
A. 24+1n6. B. 12+1n4. C.%+ln6. D. 3+In4.

Cau 13: Cho hai sd thyc duong x, y thoa man logx+logy+1>log(x+y). Tim gi4 tri nho nhat ciia biéu

thtc S=x+3y.
A. ”ﬁ. B. 2+ﬁ. C. 3+ﬁ. D. ”ﬁ.
10 5 30 4

Céu 14: Cho x, y 1 hai s6 thuc duong théa man logx +log y > log(x3 + y) . Gié tri nho nhat cua biéu thirc

S=2x+yla
A. 2422, B.%. C. 4+42. D. 3+2V2.

Ciu 15: Cho hai sb thuc duong a, b thoéa man a*+b*>>1 va log . . (a+b)>1. Gia tri 16n nhit cua biéu

thitc P=2a+4b-3 la



V10 1
A, —. B. v10. C. 24J10. D. —.
2 V10

/4 2., 1 . h\ . . 4 .
Cau 16: Cho ham s0 x, y thay doi thoa man xy =4, x > > y=>1.Goi M, m lan luot 1a gia tri 16n nhat va gia

tri nho nhat ctia biéu thire P =log] x +(log, y - 1)2 .Tinh S=M +2m.

A. §=6. B. S=11I. C.Sz%. D.Sz%.

Cau 17: Cho hai s6 thyc x, y thoa man diéu kién log(x + 3y) + log(x —3y) =1. Tim gia tri nho nhét ciia biéu

thirc § =x-|y|.

B. —.
3

D. 1.

A.?. 22 c. J1o.

Cau 18: Cho hai s6 thuc x, y théa man diéu kién log(x+3y)+log(x—3y)=1. Tim gi4 trj nho nhét cta biéu
thae S =x-2[y|+1.

A JTO41. 52 -3 3452 34245

B. . C. . D. .
2 3 3

Céu 19: Cho céc sb thuc duong x, y théa man log, x +log, y =log, (x+y). Tim gi4 tri nho nhét cua biu
thac S =x"+)".

A. 234 B. 22. C.4. D. 42

Cau 20: Cho hai so thuc duong x, y thoa man log, x+log, y =log, (x+ ). Tim gi4 tri nhé nhét cua biéu
thic S =x>+ ).

A.8. B. 4. C. 16. D. 8V2.

Cau 21: Cho céac sb thuc x, y thoa mén pARCE +log, (x2 +y° +1) = 3. Biét gia tri 16n nhat cua biéu thic

a6

S=|x-y| —|-|x3 —y3| la v6i a, b 1a cac s nguyén duong va % 1a phén s6 t6i gian. Tinh 7 =a +2b.

A.T=25. B. T=34. C.T=32. D. T =41.
Chu 22: Véi a, b, c>1. Hoi gid tri nhé nhét cua bicu thirc P =log, (bc)+log, (ca)+4log, (ab) 1a
A. 6. B. 12. C. 10. D.11.

Céu 23: Cho céc s0 thuc a, b, ¢ 16n hon 1 thoéa man log, a > (1-log, blog, c)log, 2. Tim gia tri nho nhét

cta biéu thitc S =10log? a+10log’ b+logic.

A. 4. B. 3. C.g. D.Z.
2 2



Cau 24: Cho cac sb thuc duong g, b, ¢ théa man 5log? a +16log? b+27log? ¢ =1. Tim gia tri 16n nhét ciia
biéu thirc S = log, alog, b+log, blog, c+log, clog, a.

A.L.Véi a, b, c>1 B.L. C.
16 12

D. L
8

o | —

CAu 25: V6i a, b, c>1. Tim gid tri nho nhat cua bicu thirc P =log, (bc)+3log, (ca)+4log, (ab).
A. 16. B. 6+43. C. 4+643. D. 8+43.
Ciu 26: Cho cac s thuc a, b, ¢>1. Tinh log, (ca) khi bicu thic S =log, (bc)+2log, (ca)+9log, (ab)

dat gia tri nho nhat.

% C.3++/2. D. 8_2‘/5.

A. 242 . B .
7 7

CAu 27: Cho cac s6 thyc duong a, b, ¢ khac 1 théa man log? b+log; ¢ = log, £—Zlogb%—3 . Goi M, m 1an
a

luot 1a gia tri 16n nhat va gia tri nhé nhét ctia biéu thie P =log, b—log, ¢. Tinh S =2m+3M .

A.S=§. B.S=%. C. §=3. D. §=2.



LOI GIAI BAI TAP TU LUYEN
x+y+1
3xy

Caul:Taco 3+In =9xy-3x-3y < In(x+y+1)+3(x+y+1)=In(3xy)+9xy

Xéthamsd f(t)=Int+3t (+>0) taco: f’(t):;+3>0 (VteR)
Do d6 ham s6 £ (¢) dong bién trén khoang (0;+0)

Taco: f(x+y+1)=f(3xy) = x+y+1=3xy

Do x, y>0=>x+y>2/xy (BDT AM - GM)

=3y =x+y+122p+1 e 3y-2u -120 (3 xy+1)(\/5—1)zo@\/521@xy21

Dau bang xay ra < x = y=1. Chon D.

xy
Céu 2: Ta co: 5”2y+3%+x+1= 5 +37 +y(x-2)

S5 43 x4 1=5"T 43T 4 xy -2y

S5 3T 4 x4+ 2y =57 =37 4 xy—1 (¥)

Xéthamsd f(t)=5-3"+¢ (teR) tacd: f'(¢)=5In5+3"In3+1>0 (VseR)
Do d6 ham s f(¢) dong bién trén R.

Taco: (*) = f(x+2y)=f(x-1) = x+2y=xy-1

(x+2y)2 (x+2y)2

8

-1

Laico: x+2y>2,2xy < xy < néntacd: x+2y=xy—1<

2

Khi d6 %—5—120@324+2£. Chon B.
Cau3:Do a,b>0=1-ab>0

Khi d6 ta co: log, (1-ab)-log,(a+b)=2ab+a+b-3
< log, (1-ab)+log,2+2-2ab=log,(a+b)+a+b

< log, (2-2ab)+2-2ab=log,(a+b)+a+b (*)

Xéthamsé f(t)=log,t+¢ (¢>0) taco: f'(t)=ﬁ+1>0 (Vt>0)
n

Do d6 ham s6 £ (¢) dong bién trén khoang (0;+0)

Ta co: (*)@f(2—2ab)=f(a+b)c>2—2ab=a+b<:>2—a=b(2a+1)<:>b:22_a1
a+
. , 4—261 e ] 10 a >0
Khi d6: P=a+ =g(a) (v6i a>0)suyra g'(a)=1- =0 — <> 2a+1=+10

2a+1 (2a+1)’



azm_ljp. =g(*/€_l]=2*/§_3.Chan.

Cau 4: logzszrM3y2 (11x+20y—40)=1c>11x+20y—40=2x2+xy+3y2
Lai co: y=S.x=11x+208x—40 =2x" + Sx” +35°x’

& (2+5+38%)x" —(208 +11)x+40=0

A=(20S+11)" ~160(2+S5+35%)>0

Diéu kién dé ton tai x>0 1a: 1205 +11>0 (*)(Vi2+5+35>>0)
40>0
Do §>0 nén (* )@8052—2805+199<0<:>2 (35-230)<s (35+\/23 )

Dodd a+b=S_, +S,.. :%. Chon D.

Cau 5: Do x*+y° +2>1(Vx;y) néntacéd: log, . (x+y+3)21ex’+)"+2<x+y+3

oxXr+y —x-y-1<0s x—lz+ —lz<3
yooay 2) "VT2) 52

bat a:x—l; b:y—l:a2+b2£§
2 2 2

Lai co: S:3()6_%)4'4()/_%)_%:3@4'45—%3\/(32+42)(a2+b2)—§:5\/g_5_

2
Vay Sln‘n—SJi_S.Chqn D.
y>1
Cau 6: logx+10gyZlog(x+y2)<:>xy2x+y2<:>x(y—1)2y2>O:> . 37
y—1

2

y_1+3y:f(y) (y>1)

Khiddé P=x+3y>

Tacs 1(y)=d-— oz, 3

(»=1)°

Khido P, = (j 9. D4u bang xay ra < y =

- i =2. Chon C.
2’ 2

x+2y
Cau 7: Ta co: 3 —(%} =2-2xy—-2x—4y <3V 37 = ~2(xy—1)=2(x+2y)

&34 2(xy-1) =37 =2(x+2y)(¥)



Xéthamsd f(1)=3"+2t (teR) taco: f'(¢)=3'n3+2>0 (VteR)

Do d6 ham s6 f'(¢) dong bién trén R.

Ta co: (*)<:>f(xy—l)=f(—x—2y)<:>xy—1:—x—2yc>x(y+1):1—2yc>x:_2{}:1_1
y
_4y+2 ' -6 >0
P= +3y=g(y),(y>0):>g(y)=—2+3=0y—>y+1=\/§<:>y=\/§—1.
y+1 (y+1)
Tacé: By, =g(v2-1)=6v2-7. Chon A.

Cau8: Taco: x,y>0=>x+y>0=>1-xy>0

Khi do: (x—i—y)3 +x—i—y+log2lszég(l—xy)3 —2xy+3

<::>(x+y)3 +x+y+log, (x+y)-log, (l—xy):8(1—xy)3 —2(xy-1)+1
<::>(x+y)3 +x+y+log2(x+y)=10g2(1—xy)+1+8(1—xy)3 +2(1—xy)

<::>(x+y)3 +x+y+log, (x+y):10g2 (2—xy)+8(l—xy)3 +2(1—xy)

Xéthamsd f(t)=£ +t+log,t (1>0) taco: f'(t)=3¢"+1+——>0 (V¢ >0)

tIn2

Do d6 ham s6 £ (¢) dong bién trén khoang (0;+0).

Taco: f(x+y)=f(2-2xp) o x+y=2-2xy = x(1+2y)=2-y o x=

1+2y

2

o —y+2 , -5
Khi d6: P=2y+ +3y=g(y)(y>0):>g(y)=

+3=0y—>°>2y+1=\/§
y+1 (2y+1) 3

@y:\/g_3jpmm :g(\/g‘3]=5_2. Chon C.

6 6
N , y 2
Cau9: Tacod: log, ———=—p " +3y+x-34J1+x
N T

<:>logzy—10g2(2\/1+x):—y2+3y+x_3\/1+x
@logzy—l—logz(x/1+x)+y2—3y=x—3\/1+x
< log, y+y’ —3y=10g2(\/1+X)+(1+x)—3\/1+x

+2¢t-3

Xéthamsd f(t)=log,t+1 =3t (v6it>0)tacod: f'(t)=

. 1 1
Lai co: 2122, [—.2 ' A4
ai co tln2+ t ‘/lnz >3= f'(1)>0(Vt>0)

tln2




Do d6 ham s f(¢) dong bién trén khoang (0;+00).
Ta co: f(y):f(\/1+x)<:>y:\/1+x Sx=y -1

Khi d6 P=y?~100y—1=(y—50)"~2051>-2051 déu bing xay ra < y=50.

Vay P

min

=-2051.Chen B.

Cau10: Do a; b>0nén a+b>0 suyra 2—ab>0

2—ab

Ta ¢6: log, =3ab+a+b-7 < log,(2—ab)—log,(a+b)=3(ab-2)+a+b-1

a+b

< log,(2—ab)+1+3(2—ab)=log,(a+b)+a+b

< log,3(2—ab)+3(2—ab)=log,(a+b)+a+b

Xéthamsé f(t)=log,t+t (v6i t>0) ta co: f’(t):ﬁ+1>0(w>0)
n

6-b

Ta co: 3(2—ab) |= b 6-3ab=a+b =
acod f[( a)] f(a+b) = ab=a+bea=——

Khi do S =

~b+6 -19 /19
5b6=g(b)(b>0 "(b) = 5=0—2"53p+1=,|—

C)b:l \/E_l <:>Smin:f l\/g—l :2\/%_6.Ch(.)nA-
3(V S5 3V5 3 3

Cau 11: Taco: 2x—dy=x"+y* +1= (x=1) +(y+2)’ :4—>{

x=1+2sin¢
y=-2+2cost

= S =4(1+2sint)+3(-2+2cost)—5=—7+8sins+6cost < —7++/8 +6 =3.

. . 4 1
Dau “=" xay ra <:>smt=§; cost =§:>P=—73. Chon C.

Cau12: Tacd (2y-1) 20=>4y* 24y -1= 4y’ > xp

Véi y>o:»is4—>S=6.l+1n[1+2j=1n(z+2)+§=f(t); == e(-2;4]
y x oy t y
N B 6
:f(t)—H—z—t—z—O:t—3—x/ﬁ:>f(3—x/i)—ln(5—\/i)+3_\/5.

Tinh f(4)=ln6+%:>52%+ln6.

Tuong tu vi y<03124352g(u)=9+1n(u+2);u=£z4:>32g(4):%+1n6. Chon C.
y u y

Cau 13: log(ley)Z10g(x+y):>ley2x+y:>x(10y—1)2y>0:y>%:>x2 IOy "
y—



—=S5>—2 43y =105>1+ +30y = +3(10y-1)+4>23+4= _2+V3
10y -1 10y -1 10y—1 5
3
Cau 14: 10g(xy)210g(x3+y):>xy2x3+y:>y(x—1)2x3>0:>x>1:>y2 "
e
3 20 1)_ 3
= §>2x+— 1=f(x)—>f'(x):2+%:0:>2x3—3x2+2(x2—2x+1):0
xX— X —
= (2x-1)(¥*-2)=0=x=+2 (x>1)= 5> (v2)=4+42. Chen C.
A , - S (1)2(1J21 2 2
Caul1s: Tacob a+b>a +b"——>a +b " =a+b=>|a—— | +|b——=| =——>
2 2 2 1 cost
b=5+—2

:>P:1+\/§sint+2(l+x/§c0st) 3=+/2sint+2+/2 cost < 2+(2\/7) =4/10. Chon B.

2
Cau 16: Taco x—i y=i£8:>P=(log2ij +(log2y—1)2=(2—log2y)2+(log2y—l)2.
Y X Y

Dat tzlogzy—Ze[—Z;l]:P:tz+(t+1)2 =200 +2t+1=f(1)= f'(1)=4t+2=0=>1=——
f(—2):5;f(l):5

Tinh ( 1) 1 :>M=5;m:%:>S=6.Ch9nA.
2) 2

Cﬁu17:TL‘rx+3y>0;x—3y>0:(x+3y)+(x—3y)>0:>x>0.
Ta c6 10g[(x+3y)(x—3y):|:1:>x2—9y2 =10=x=4/9y>+10
18¢
=8 =49Y"+10=|y| =9 +10 -t = £ (¢) (t=|y|20)= f'(t)=——-1=0
oy i0- |- () (1= 1120)= () -
5 5 4
5 ()Zf[%}f

:>9t2+10:81t2:>t:?:>ft —— . Chon A.

Cau 18: : Tu x+3y>0;x—3y>O:>(x+3y)+(x—3y)>0:>x>0.

Ta c6 log[ (x+3y)(x=3y)]=1=x"=9)* =10 = x = /9y +10

= 8§ =4/9y +10=2|y|+1=N92 +10 =2t +1= £ (¢) (t=[¥|20)= f'(t)=——m——=-2=0

22) 3452
:>f(t)2f[3}z ;-

Cau 19: log, (xy):logzw/x+y SXY=Jx+y = x+y=x"y° :>S:(x+y)2 —2xy:(xy)4—2xy.

=4(97 +10) =81 =1 = Chon C.

22
3

. Chon B.



Lai 6 x*y* =x+y 22wy = 2 V4 = §2(Y4) - 204 =234 Chen A.
Cau 20: log, (xy)=log2 (x+y):>xy=x+y:>S=(x+y)2—2xy=(xy)2—2xy.
Laico xy=x+y>2/xy = xy>4=5>4"-2.4=8. Chon A.

Céu 21: Dat u = x* + y* +1 suy ra gia thiét <27 +logu=3< 2" +4.log,u—12=0.

Xéthamsd f(u)=2"+4.log,u—12 trén (1;+0),co f'(u)=2"1n2+ >0; Vu>1.

u.ln3
Suyra f(u) la ham s dong bién trén (I;+00) ma f(3)=0=>u=3=x>+)" =2.
Khi do S:|x—y|+|x3—y3|=|x—y|+|(x—y)(x2—xy+y2)|:|x—y|+|(x—y)(2+xy)|.

2 2
Laicod X’ +y° =2 x> -2xp+1* =2-2xp &S xy = 2-(x-y) :2—|x—y| _

2 2
2
(x_y),[%ﬂ}
2
Ma (x+y)2+(x—y)2 :2()c2+);2):4<::>(x+y)2 :4—(x—y)220<:>t234<:>0£ls2.

16v6

9

bat t:|x—y

,dodo §=|x—y|+ =t+é.|6—t2|

A A t r \
Xét ham so f(t):t+§.|6—t2|:—5+4t trén [0;2]—>r%a2xf(z)=

[0:2]
1676 a6 \{a:16
9

Vay S
i b b=9

max

=>T=a+2b=16+2.9=34.Chon B.

Cau 22: bat x=log, b; y=log, ¢; z=log,a (x; y; z>0).

1 1
+log, c+ +4| log, a+
og.a log, b log, c
1 +| log, c + 4 +| 4log, a+ 1
og, b log, ¢ log.a
1 1 4 4
>2 |log, b.——=2; 3log, c+ >2 |log, c. =4;
log, b log, b log, ¢ log, ¢
1 1 A
>2 |4log, a. =4 nénsuyra P>2+4+4=10.
log, a log.a

Viy gia tri nho nhit cua biéu thirc P 1a 10. Chon C.

Khi d6 P=1log, b+

= (loga b+ 1

Lai c6 log, b+

Va 4log, a+

Cau 23: Ta c¢6 log, a > (1-log, blog, c)log,. 2 < log, a.log, (bc) >1-log, b.log, ¢

< log, a.(log, b+log, ¢)+log, b.log, c 21 < log, a.log, b+log, b.log, c +log, c.log, a >1



xy+yz+zx>1

bat x=log, a; y=1log, b; z=log,c——> .
3 g2 y g2 gZ {P:10x2+10y2+zz

Lai 06 2P =20x" +20y° +2x° =162 + 2 +16)” + 2” +4(x* + 7).

16x° +2° > 8xz

Ma {16y” +z° >8yz suyra 2P28xz+8yz+4.2xy<:>P24(xy+yz+zx)24.
X’ +y? > 2xy

Vay gia tri nho nhit cua biéu thic P 1a 4. Chon A.

5x* +16y* +27z° =1

Cau 24: Dat x =log, a; y =log, b; z=log,c——>
P=1xy+yz+zx

Taco 1=5x" +16)” +272° =3(x* +4y” ) +(4y” +92°)+2(92" +x7)

23.2\/x2.4y2 Jr2\/4y2.9z2 +2.24/92° x° :12(xy+yz+zx):>PS%.

Vay gia tri 1on nhit ciia biéu thuc P 1a % Chon B.

Cau 25: bat x=log, b; y=log, ¢; z=log,a (x; y; z>0).
! +3| log, ¢ + ! +4| log, a+ 1
log.a log, b log, c
3 +| 3log, c + 4 +| 4log, a+ 1
log, b log, c log.a
4 4

3 22 logab.i=2x/§;3logbc+ >2 |3log,c. =443 ;
og,b log, b log, ¢ log, ¢

L s» 4log, a. L 4 nénsuyra P>23+43+4=4+63.
log, a log.a

Vay gi4 tri nho nhét cta bidu thic P 13 4+6+/3 . Chen C.

Khi d6 P=1log, b+

= (loga b+

Laico log, b+

Va 4log, a+

Cau 26: bat x=log, b; y=log, ¢; z=log, a (x; y; z>0).

1 1
+9| log, a+
log, b log, c
2 +| 2log, c+ ) +| 9log, a+ 1
log, b log, c log.a
2 >2 logab.L=2\/§;2logbc+ 2 >2 |2log,c. 2 =632 ;
log, b log, b log, ¢ log, ¢

Khi d6 P=log, b+ +2(logbc+

log.a

—[loga b+

Laico log, b+



Va 9log, a+ L >» 9log, a. ! =6 nénsuyra P>24/2+6V2+6=6+82.
log.a log.a
logab:\/z
Dau bang xay ra khi va chi khi logbc:ﬂzlogb(ca)zlogbc+ ! :£+£=2\5.
2 log, b 2 2
1
log, a=—
g. 3

Vdy gia tri nho nhat ciia bidu thirc P 1a 6+8v2 va log, (ca)=2+2. Chen A.
Cau 27: Gia thiét < (log, b)2 +(log, 0)2 =log, c—log, b—2log,c—5 (*).
bat x=log, b; y =log, c = xy=log, c suyra (*)<:>)c2+y2 =xy—-x—-2y-1
Khid6 P=x-y<> y=x—P suyra x2+(x—P)2 =x(x-P)-x-2(x-P)-1

< x’+(3-P)x+P*-2P+1=0 (1).

Dé phuong trinh (1) cé nghiém < A=(3-P)" —4(P*-2P+1)20 < 1< P<

[SSRNV)

Do @6 min P =—1; maxP:% Viay S=2m+3M:2.(—1)+3.§:3.Ch9n C.
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