BA PHUONG PHAP CHUNG MINH BAT PANG THUC

TS. Pham Thi Bach Ngoc
Tap chi Toan hoc va Tuoi tré

I. Sir dung tinh chat tiép tuyén ciia ham s
Y tudng chinh cia phuong phép la str dung cong thire phuong trinh tiép tuyen
ciia mot dd thi ham s dé tim mot biéu thirc trung gian trong cdc danh gid bat
dang thirc.
Tinh chat. Cho ham so f(x) xdc dinh, lién tuc va c6 dao ham trén K. Khi do
tiép tuyén tai mot diém x,e K c6 phwwong trinh y=f'(x,)(x—x,)+ f(x,) thuong
nam trén (hoac nam dudi ) do thi ham s6 ftrén K, nén ta co

f(x)Sf'(xo)(x_xo)"'f(xo) (hOdC f(x)Zf'(xo)(x—xo)+f(x0))vé’i moi xe K.

Tt tinh chat nay, ta thdy voi moi x,x,....x, € K ta c6
f(x1)+f(x2)+ +f( )<f'(x0)(xl+x2+...+x”—nxo)+nf(x0)
hoac f(xl)+f(x2)+ +f( ) f' (xo)(xl+x2+...+xn—nx0)+nf(x0).

Nhu vy, néu mot bat dang thirc ¢6 dang “‘tong ham’’ nhu & vé trdi cua bat dang
thirc trén, va c6 gia thiét x +x,+..+x, =nx, v6i dang thirc xay ra khi tat ca cdc
bién x, déu bing nhau va bang x,, thi ta c6 thé hi vong chitng minh né bang
phuong phép tiép tuyén.
WVidu 1. (FRANCE -2007)
Cho a, b, ¢, d la cdc s6 thue dwong sao cho a+b+c+d=1.

Chimg minh rang 6(a* +b* +¢* +d°) 2 (a* +b* +* +d* )+~

Loi gidi
Tur gid thiet suy ra a,b,c,d e (0;1). Bat f(x)=6x"-x*, véi xe(0;1)

Khi d6 bt déng thirc tré thanh £ (a)+ £ (b)+ £ (c)+ £ (d) 2.
1

OO

A

Ta dy dodn dang thicc xay ra khi a=b=c=d=—. Vi vy ta tim phuong

4°
trinh tiép tuyén ctia d6 thi ham s6 f(x) tai diém M G éj

Phuong trinh tiép tuyén d6 1a y=f Gj ( x— lj + 3_12 _ 5x8—1 '

4
Bang cdch phac thao d6 thi ham s6 ta nhan thiy tiép tuyén tai M nim
dudi do thi ham s6 y=f(x) trong khoan (0 ; 1) nén dinh hudéng chung
minh BDT
Fx)2 Sx—

& (4x-1)" (3x+1)20,Vxe (0:1)

L reO0 o6 -2 st_l & 48%° —8x* —5x+1>0




Dodé f(a)+f(b)+f(c)+f(d)2 5“*”’*2”5"‘4:%

Pang thirc xdy rakhi a=b=c=d :i .(dpcm)

OVidu 2. (USA =2003) Cho a,b,cla cdc s6 thiee dwong. Ching minh rdng
(2a+b+c)2 N (2b+c+a)2 N (20+a+b)2

<8.
2a° +(l7+c)2 2b* +(c+a)2 2¢? +(a+b)2

Loi gidi . ) o 7 ‘
BDT c6 tinh thuan nhat. Khong mat tong quat, ta c6 thé gia s rang
a+b+c=1. Khi d6 BDT can chirng minh tré thanh

(a+1)’ . (b+1)° . (c+1)’
22 +(1-a)” 26> +(1-b)" 2 +(1-c)’

<8.VO0l a,b,ce (O;l).

(x+1) P +2x+1
2xz+(1—x)2 3x7=2x+1

bat f(x)= , VO1 xe (0;1).
Khi d6 bat dang thiic can chimg minh tr¢ thanh £ (a)+ f (b)+ f (c)<8

Ta du dodn dang thirc xay ra khi a=b=c :%. Phuong trinh tiép tuyén cia

db thi ham sé f(x) tai diém M(LEJ I yzf.(lj(x_lygzlzx%.
373 3N3)73 3

Béng tryc quan hinh hoc ta théy dd thi ham sb y=7f (x) nam dudi tiép
tuyén. trong khoang (0 ; 1). Goi y ta ching minh BPT
f(x)< 12x+4,Vxe (0;1)

X 4+2x+1 < 12x+4

<:>, 3¢ -2x+1 3 i
Bat dang thuc cudi cung hién nhién 1a ding.
Suyra f(a)+ £ (b)+ f ()< 12(a+b3+c)+12
OVidu 3. (NHAT BAN,— 1997) ‘
Cho a, b, c la cdc so thuc duwong. Chirng minh rang
(b+c—a)’ (c+a-b)* (a+b-c)* >§
(b+c) +a®> (c+a)*+b> (a+b)+c*> 5
Loi gigi. BDT can ching minh c6 tinh thuan nhat, khong mat téng quat, gia sir
a+b+c=3.Khi d6 a,b,ce(0;3) va bat dang thiic can chimg minh trd thanh
(3-2a)’ N (3-2b)° N (3-2¢)’
(3—a)2 +a’ (3—]))2 +b’ (3—0)2 +c?
1 1 1
s + +
2a>—6a+9 2b°—6b+9 2¢°—6¢+9

Hay f(a)+f(b)+f(c)$§ VOl f(x)=

& 36x° —15x° =2x+12 0 < (3x—1)" (4x+1) 20, Vxe(0;1).

=8 (dpcm).

>3
5

3

5
.
23 —6x+9



Phuong trinh tiép tuyén tai diém x=1 ctia @6 thi ham s6 f(x)= !

2x* —6x+9
2 1 2x+3
la y=7F'(1)(x=-1)+f(1)=—=(x-1)+—= .
y= 1 )=+ f (1) = (=141 =22
Ta s€ chimg minh ! g 2x43 ,Vxe (0;3)

2x*—6x+9 25
& 2(x +x’ +1-3x") 20, Vxe (0;3)

Theo BBT AM — GM thi x*+x*+1>3x? nén bt ding thirc trén diing.

Do d6 suyra f(a)+f(b)+f(c)s(2a+3)+(2l;;3)+(2c+3):§.

OVidud. Choa, b, c la do dai ba canh cua mot tam gidc. Chirng minh rcing

1 1 1 9 1 1 1
——+—+ >4 + + .
a+b b+c c+a

Loi gidi.
Khong mat tinh tong quét, gid sit a+b+c=1. Via, b, c 1a ba canh cua mot
tam gidc nén a,b,ce (0%)

Bét ding thirc can chirg minh twong duong véi

)i s @ s @)+ £ ()59

l-a a 1-b b 1-
Véi f(x)= 4 —l=5x_1,xe(0;%).

I-x x x—x

Ta dy dodn dang thirc xay rakhi a=b=c= % Vi viy ta tim phuong trinh

tiép tuyén cua do thi ham s6 f(x) tai diém M (%;3) la y=18x-3.

Ta s& ching minh
Sx-1
X— X

f(x)=

- <18x-3,Vxe (0 ;j & (3x-1)"(2x-1)<0,Vxe (0;%).

Bét dang thic nay ding voi Ve (0;%) .

Do @6 f(a)+f(b)+f(c)<18(a+b+c)-9=9 (dpcm)

Dau bang xay rakhi a=b=c :%, do d6 ddu bang xay ra cta bat dang thic

ban dAula a=b=c.

I Sir dung tinh thuin nhit
Mot bét dang thirc (dang thirc hay biéu thirc) dugc goi 1a ¢ tinh thuan
nhéat dbi véi cic bién a,,a,....a, néu khi thay a, boi ka,, a, boi ka,, ..., a, bOi ka,

thi bat dang thirc (dang thirc hay biéu thic) d6 khong thay d6i, voi k 1a sé thuc
tuy y, khac 0.



Mot bt dang thiic (hay mot biéu thirc) ¢ tinh thudn nhat ddi véi céc bién
a,,a,,...,a,, khi giai ¢ thé dat bién phu dé lam gidm bién trong bat dang thuc
(hay mét biéu thirc) d6 nham don gian héa bai toan.
© Vi du 5. (Pé thi Pai hoc khdi A nim 2009)

Chirng minh rc%ng VOi moi 56 thyc duong x,y,z thod man x(x+y+z)=3yz, ta co

3

(x+ y)3+(x+z)3+3(x+y)(x+z)(y+z)£5(y+z) .

Nhén xét. Ta cé
x(x+y+z)=3yz & x> +xy+xz=3yz (:)(y+z)2 :(x+y)2+(x+z)2—(x+y)(x+z).

3 3
Bét dang thirc cAn chirg minh trd thanh {)Hyj +(x+zj +3(x+yJ[x+st5.
y+z y+z y+z y+z

< + +
Datazx Y p=2 2
y+z y+z

Bai todn tré thanh: Cho cdc sé thie dirong a,b,c thod man a* +b* —ab=1. Chitng
minh rang a’+b’ +3ab<5.

a’+b*

Loi gidi. Tacd a*+b” =1+ab=a’+b* <1+ = a’ +b*<2.

Mit khdc 4ab<(a+b) <2(a’+b*)<4=a+b<2,ab<l.
Khi d6 @’ +b°+3ab=(a+b)(a* +b* —ab)+3ab=a+b+3ab<5. (dpcm)

© Vi du 6. (D¢ thi Pai hoc khdi A nim 2013)
Cho cdc s6 thuc dwong a,b,c théa man diéu kién (a+c)(b+c)=4c*. Tim gid tri
324’ N 32p° Na®+b*

nhé nhat cia biéu thirc P = 3 —
(b+3c)” (a+3c) c

Nhan xét. Taco (a+c)(b+c)=4c’ @(ﬁﬂ)(éﬂjzm

C c

f.

RN

7 32(“) 3z(b) p
Biéu thirc pP=—S/ 47 _ (ﬁj +(
eo) Lo
—+ —+3
C C
b

s Y=—.
c

bat x=

SIS

Bai toan trd thanh: Cho cdc sé thuc duong x,y,z thoa man xy+x+y=3. Tim gid

’ kd 3 3
tri nhé nhét ciia bidu thire p=—2_+ 32 __ [2 17,
(y+3) (x+3)

Lot gidi. Ta co



3 3
P:( 32x +l+lJ+( 32y +%+%}— x2+y2 -2 26( ad + 4 J—Z—\/x2+y2

(y+3) 2 2 |(x+3) V43 x43

=4-3xy—/x’y’ —8xy+9.

Dit 1= xy, tir gid thiét suy ra /> +2/-3<0=re (0;1].

Xét ham s f(t):4—3t—m trong khoang (0 ; 1] ¢6
L4t _4-t-3 7 —8t+9

V=8t +9 V=8t +9

~ —2(1-16)" +447
_M(4—t+3 £ =81+9)
ra khi va chi khi r=1.
Vay gid tri nho nhat cta biéu thire P 12 1-+/2, dat khi a=b=c.

)=-3

<0,Vie (0:1] = £ (1)> f (1) =1-+2 . Dau bang xay

O Vidu 7. Cho cdc s6 thuc a,b,ce[1;2]. Tim gid tri lom nhdt va gid tri nhé nhdt

a’*+4dac+c*  b*+2bc—15¢°

cua P= — —+ > —a*+3a.
a +c bc—4c
2 2
(“j +4.%41 (bj 2.5 5
Nhin xét. p=~2 ¢ 1€ — &+3a.
aj b 4
— | +1 T
c C

bat xzﬁ,yz
c

o |

z=athixy e[%;Z} va ze[1:2].

Bai todn tré thanh: Cho cdc s6 thuc duong x,ye B;z},z e [L2]. Chitng minh

x2+4x+1+ y2+2y—15_ 2

rang P= il -1 7z +3z.

Loi gidi,

r 2 2 f—
Khéo st ba ham s f(x):#,xe B;z} g(y)=2 2 BQJ va
X+

h(z)=-z"+3z,z€[L;2]. Suy ra MaxP=%7(:>x=l; y=1 z=%:> a=b=c=%.
. 81
MlnP:E(:) x=y=2,z=1=a=b=2,c=1.

© Vidu8. Cho cdc 56 thuc diwong a,b,c. Chirng minh rang

3 3 3
a b c >1.

3 3+ 3 3+ 3 3 =
a’+abc+b’ b’ +abc+c ¢’ +abc+a




Nhin xét. Bién d6i bat dang thirc can ching minh

a’ b c?
bc ca ab >1
a’ b b’ e a’
—+1l+— —+1+— —+1+—
c ca ca a a bc
o b c
bat x=—,y==,z=—,
c a

Bai todn tré thanh: Cho cdc sé thiee dwong x,y,z. Chitng minh rang

2 2 2
X y Z

5 +— +— >1.
X +xz+yz Yy +yz+zx 7+ zy+axy
Ap dung BPT
2
2 p2 2 2 p2 2 (a+b+c 2 i , .
LS (x4 y+2)2 (a+b+c) @a—+—+c—2u, dang thuc xay ra khi
Z Xy z xX+y+z
a_b_c
X y z
Ta cé
2 2 2 x+y+z)
X + Y + < > ( Y ) =1.

X Hxz+yz Yyt Azy+xy X Hxz+yi+y 4 yr+o+i 4y +xy
Piéu phai chirng minh.
S (xy)

Chii y. Khi gip céc biéu thic c6 dang P =
8(x,y)

, trong d6 f(x,y), g(x,y) la cac
biéu thirc déing cap thi ta c6 thé dat x=ry (y=0)hay r== dé dwa P v& ham mot

y
bién ¢.

OVidu 9. Cho x, y théa min x,y>0;xy< y—1.Tim GTLN cua biéu thirc
Yty *=2Y (pd thi PH khéi D nim 2013)

\/x —xy+3y’ 6(x+y

2
Loi gidi. Do x,y>0;xy<y-1=0<— T X zlzl_L:l_(l_lj sl.
y ¥y ooy y 4\y 2) 4
Pit r=2, suyra 0O<i<i: Tacé p=—tL__ 122
y 1 Ji—r+3 6@+
Xéthamsd fiy=—L 172 0<r<ly; =2t L
JE—t+3 6(f+1) 4 2> =1 +3)  20+])
Véio«sithi
7-3t 7-3 1 1 1

P —t43=tt-D+3<3t+1>1=>

> > >
2P =r+3) 63 BT 20+ 2



Suyra f'(t)> l—% >0, tic 12 ham sb f@) d@)ng bién trén (O;H .

V3
. 1 N5 07 o oL 57
DodoP—f(t)Sf( j— 3 +30.Kh1 =5y= 2 thi P 3 +30

Vay GTLN cua P 1a §+%
I1I. Phwong phap tham sé hoa

Khi gip cdc ham s6 nhiéu bién ta di khao sat ham sd theo mot bién, cac bién con
lai xem nhu 12 tham sb.
Viéc chimg minh bat dang thirc voi bién sb trong mot doan nao d6, ta quy vé
chtirng minh mot bat dang thirc don gian hon tng véi bién s nhan tai mot vai
gid tri cu thé (thuong 1a céc diém nit cta doan do).

Nhén xét 1. Cho f(x)=mx+n. Khi do6 ta cé

1) min {f(a), f(B)}< f(x)<max {f(a), f(b)} V61 MO1 xe[a;b].

2) Néu f(a)=0; f(b)=0 thi f(x)=0 véimoi xe[a:b]

3) Néu f(a)<0; f(b) <0 thi f(x) <0 v&i moi xe[a:b].

Nhdn xét 2. Cho f(x)=mx2+nx+p(m=0). Khi d6 f(x) nhan gia tri I6n nhat,

gida tri nhd nhét tai x = a hodc x = b hodc x = —ZL.
m
Nhan xét 3.

1) Néu f(x) 1aham 16 trén [a ; b] (tc 12 f’(x) < O trén [a ; b)) thi
f(=min{f(a); f(b)} V61 MO1 xe[a;b]..

2) Néu f(x) 1aham 16m trén [a ; b] (tic 12 f°(x) > 0 trén [a ; b]) thi
f()<max{f(a); f(b)} VOl MO xe[a;b].

OVidu 10. Cho x, y, z, t thuoc [0 ; 1]. Chitng minh rdng
A=) =-yA-2-+x+y+z+1t >1.

Loi gidi. Bién d6i BDT can ching minh thanh
1I-x0-yA-201-O+x+y+z+t—12>0.

Coi vé trdi 1a da thuc dang f (x) = mx + n. Theo Nhan xét 1 thi

f()zmin{£(0); £(1)} voi moi xe[0;1].

Tacd f(D)=y+z+t20; f(0)=(1-y)(1-2)A=1)+ y+z+1-1.

Xétham g(y) : =£(0) thi g(y)>min {g(0), g(1)} véimoiye [0; 1].

Tacég(l)=z+1t>0; gO)=(1-y)(1 —20(1 —t)+z+t—1=zt>0. Do doé

g()=0 véimoiye [0;1]. Tudésuyrafx)=>0 (dpcm).

Ding thirc xay ra chang hantaix=1;y=z=0.

© Vidu 11. Cho ba s6 diong x, y, z thod man diéu kién x + y + z = 1.
Chung minh rang
7

+ yz + 2 xyz <—.
Y +yz+rzx— oy s—.



Loi gidi. BDT can chiing minh twong duong voi
x(y+z) + yz —2xyz — %SO.
Tey+z=1-xsuyra

7
1-2 1 —x)— —<o.
yz( X) + x(1 —x) 27<0

2 2
A A I- < fe L £
Nhan thay OSyzS(y J;Z) _ 4x) . Dat yz =t, xét ham so

2
f(O=t(1-2x)+x(1-x) —% trén doan [0;%}. Theo nhan xét 1 thi

F(H<max {f(O); f{@]}

ma f (0)=x(1—x)—% <0 vo6i moi x thudc [0 ; 1]. Tt d6 suy ra dpcm.

Déng thirc xdy rakhix = y = 7 = %

@ Vidu 12. Cho cdc s6 dwong x, y, 7 thod man diéu kién x + y + z = 1.
Chung minh rang 4(x*+y* +2z3)+15xyz>1.

Loi gidi. Ta co

4(x*+y* +2°)+15xyz—1= 4((x+ y)3 —3xy(x+ y)) +473+15xyz—-1
=4((1—z)3—3xy(1—z))+4z3 +15xyz—1

= xy(272-12)+42* +4(1-z)" 1.

., e 2 2 — 2 o ,
Tu gia thi€t suy ra 0<xy S% SITZ. bat xy =t, xét

= - 3 - 3_ - ’
FO)=1(27z-12)+4z23 +4(1-z)" 1. Vo telo;u},Tacé

f(0)=3(2z-1)*>0;

(1-2)° ) _(1-2)° 3z ) A y
f Y (272—12)+3—12z+1222=?(32—1) >0. Vay f(t)>0 voi

2
te lo%} Suy ra BDT can ching minh. Dang thic xay ra khi va chi khi x =

1
y=2z= g
© Vi du 13. Cho cdc 56 a, b, ¢ khong dm. Chitng minh rang
(l+b+C —3/a_bcs max{(\/;_\/Z)z’(\/E_\/Z)Z’(\/E_\/;)Z.

3




Loi gidi. Do vai trd a, b, ¢ nhu nhau, khong giam tong quét gia st a<b <c. Ta
can chirng minh

a+l37+c —3abe < (\/;_\/2)2
< a+x+c 2 coas e 2 a’c? A
bit f(x)= : —facx - (Va -Je) . Khi d6 f (x)_a.m >0. nén
f(x) 10m trén [a ; c]. Theo tinh chit 3 thi fx) <max {f(a) ; flc)}.

a

f(a):———k—\3/a2c+2 ac _1 a+c+c+ilarc +lacc +3Jare |+2\Jac
3 3 3
<-2.,/ac +23Jac =0.

Vi vay fla) £0. Tuong tu fic) <0. Do dé fix) <0 vdi moi x thude [a ; c].

Suy ra dpcm, , ‘
@ Vidu 14. Cho cdc so a, b, ¢ thuéc [0 ; 1]. Chitng minh rang

a b c
+ + +(1-a)(1-b)(1-c)X]1.
b+c+1l c+a+l a+b+1 ( X J(1=c)

Loi gidgi. Gia st a = max {a, b, ¢}. Khi d6

VT < Zii :; + (1—a)(1=b)(1-c)—1 v&i moi thude [0 ; 1].
Pit  f(x)= P L 1-na-b)i—c)—1 thi A1)=0
b+c+1
— 2 2y
£(0) = b+c +(1_b)(1_c)_1:bc(b+c) (b*+c?*)—bc
b+c+1 b+c+1
(b2+c2)(b;c—1j—bc
< <0.
b+c+l1

Theo Tinh chit 1 thi VT <0. Pang thic xayrakhi a = b = ¢ = 1.

O Vidu 15. Cho x, y, z, t thuoc [0 ; 1]. Chitng minh rcfng
8
X2y + 22+ 22t +12x—(xy? + yz2 + 2t +1x%) < >

Loi gidgi. Gia st y = max{x, y, z, t}. Dat vé trdi 1a f{x). Ta ¢
FX)=(y—0)x>+(1>=y?)x+ y2z+2%t — yt* — zt?
c6 f(x)=2(y—t)>0nén f(x) la ham 16m trén [0 ; 1].
Vay f(x) < max {f(0) f(1)}. Lai c6
fO)=z(y -Dy+1-2)=0;

3
miit khac f(O)S(%yj <% (o 0<y<n)



==+ =Dt+y+y 72—y —y7
Patf(1) = g(r) c6g° (1) =2(1-2)>0 (do 0<z<1) nén
g(t) <max {g(0); g(1)}. Taco
g0 =y+y z-y —yZ=y(1-z)1+z-y).
3
Do 14z-y>0,1-2>0nén g(O)S(Wj :%.
g=(1-+E@Z-D+y+yz-y —yz’ = (y2)(1 —2)(1 —y) <

(2—22)3 .8
3 ) 2n

. A 8 A 8
< < S
Vi vay g(t) £ —, nén fix) < — (dpcm).

BAI TAP

1. Cho bdn s6 thuc khong 4m a,b,c,d thoa man diéu kién a+b+c+d =4. Chimg
. 3 a b c d 1
minh rang +

+ + <—.
5+3a®> 5+43b° 5+3c¢* 5+43d* 2

2. Cho a,b,c 1a cdc s6 duong va a+b+c=3. Chlng minh ring
2 2 2 .
a+9 b+ . <9 o5 (Trung Qube- 2006)
2a* +(b+c)” 2b*+(c+a) 2 +(a+b)

Ne)

3.Ch0a,b,c2—% VA a+b+c=1. Chimg minh ring —*—+—2 4+ ¢ <2

+ <=,
a+1 b*+1 c*+1° 10

4.Cho a,b,c,d >0 Vi a+b+c+d=4.Chimg minh rang :
a Y b Y ¢ Y d \ _ 4
+ + + >—.
a+?2 b+2 c+2 d+2 27

5.Cho a, b, ¢ 12 cdc s6 khong 4m théa min a+b+c>0. Chimg minh rang

2 2 2
a b c

2 2 2 2+ 2 2
5a°+(b+c)” 5b*+(c+a)” 5¢°+(a+b)

<l
3

6. Cho a, b, ¢ 1a cdc s6 khong 4m thoa min a+b+c >0. Chirng minh rang
1 < a’ b’ ¢’ 2

—<— s+ — >+ — S<=.
2 2a°+(b+c) 26°+(c+a) 2 +(a+b) 3

7. Cho x,y,z 1a ba s6 thuc thudc doan [1;4] va x> y,x>z. Tim gi4 tri nho nhét
clia biéu thirc P =

+—2 +—=. (P& thi Pai hoc khéi A nim 2011).
2x+3y y+z z+x

8.: Cho x, y théa man: x*+y*>=1. Tim GTLN, GTNN cua biéu thic:

10



2 . ,
_ YO (pg thi PH khéi B -2008)
14+2xy+2y

9. Cho 3 s6 X, y, z théa min »* +y*+2z’ —3xyz=1. Tim GTNN cia biéu thic.
P=x*+ y2 +z?
(De thi chon ddi tuyén duw thi IMO ciia Indonéxia -2009)

10. Cho céc s6 thuc duong a, b thoa man: 2(a* +b*)+ab = (a+b)(ab+2). Tim
) 3 43 2 2 . i
GTNN ctia bidu thitc P = 4[%#’_}-9(%#’_2} (P& thi DH khéi B -2011).
a

3
a

11. Cho a, b, c la céc sb duong thoa man diéu kién a + b + ¢ = 1. Chimg minh
rang
7(ab + bc + ca) <2 + 9abc.

12.Cho a, b, ¢, d, e thudc [p ; ¢] v6i g > p > 0. Chitng minh rang

2
(a+b+c+d+e) l+l+l+i+l <2546 |2 - |4
a b c d e q 4

13. Cho cic sb x, y, z duong va thoa man diéu kién x + y + z = 1. Chtrng minh
réng

a) 9xyz+ 1>4(xy + yz + zx)

b) 50+ Y +2) <6 +y +20) + 1.

14. Cho 7 s thudc [0 ; 1] v6i n > 2. Chirng minh ring

a, a, a,
+ +...+ +(1-a)(1-a,)...(1—a,)<1
S—a,+1 S—a,+1 S—a,+1 (I-a)(l-a,)..(1~a,)

vol S=a,+a,+...+a,.
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