HOC360.NET - TAI LIEU HQC TAP MIEN PHi

A+ +(1+y) +A=x=y) > +(1+0)A+ )+ + )1 —x—y)+(1—x — )1 + x)

2
x2+xy+y2+6 = (x+lyj +§y2+626
2 4
Dau “="xdyra < y=0va x+%y=0<:> x=y=0 haya=b=c=1.VayA > 6.

Vidu4: Cho a+b=c+d.Chitng minhrang: D= a*+b*+ab>3cd.
Nhén xét: Dy dodn diu “=” xay rakhia=b=c=d.
Gidi:
Dat: a=c+x,Vvl0ix e R.Tlrgid thiétsuyra b=d—x.

Tacd: D= (c+x)+(d—x)+(c+x)d-x) = > +d* + x> +cd +cx—dx
1 4 1Y 3
= (cz+d2+Zx2—2cd+cx—dx]+3cd+zx2 = (c—d+5xj +Zx2+3cd23cd.

Dau “=" xdyra < x=0va c—d+%x=0 ox=0vac=dhaya=b=c=d.

Vay D > 3cd.
Vi du 5: Cho ab > 1. Chirtng minh rang: a’+b*>>a+b.
Nhén xét: Dy dodn dau “=” xadyrakhia=b =1.
Gigi:
Data=1+x; b=1+y.
Tacd: ab>1 < (+x)(1+y)21< x+y+xy>20va x> +y? >2xy, Vx,yeR

Do d6 a® +b —(a+b)=(1+x)’ +(1+y)* =(1+x)=(1+y) =x" +y” +x+y
Z%(x2+y2)+xy+x+y20 (PUng vi xy +x+vy > 0)

Dau “=” xdyra <> x =y =0hay a = b = 1. Vay BDT dwgc chirng minh.
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Vidu6: Choa < 1;a+b > 3. Chétng minh rang: F = 3a2+b2+3ab—27r720

Nhén xét: Dy doan dau “=" xay ra khi « =—%, b=

N | o

Gidi:
Dita=1-xvaa+b=3+y. Tirgidthiétsuyrax,y >0néntacéd:b=2+x+y.

Twdd:F=31-x)%+ Q+x+y)°+ 3(1—x)(2+x+y)—% = x2+y2—5x+7y—xy+?

Dau “=” xay ra <:>x=§vé1y=0haya=—i véb=%.

Vay bat dang thic F > 0 dwoc chirng minh.

Bai tdp twong tv
1) Cho a, b > 0thoa man a + b = 1. Chirng minh: i+ 3 >14.
ab 4?4+ p?

2)Choa+b+c+d=1.Ching minh: (a+c)(b+d)+2(ac+bd)£%.

3)Choa+b+c > 3.Chitng minh: a* +b* +c* >a® +b° + 3.
4) Cho a + b > 8va b > 3. Chitng minh: 274 +106° > 945.
5) Cho a+b>2.Chitng minh rang: o +b° <a* +b*.

6) Cho a < 4. Chirng minh rang: a*>(2—a)+32>0.

Vai tro nhu nhau giira cac bién
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Y twdng chinh cta k§ thuat nay 1a dwa vao cac mai lién hé gitra cac bién trong bai toan dé
c6 thé thém bién phu. Luu y ta c6 tinh chat: “ vdii moi sé thwe a,b thi luén tén tai sé thuce k
saocho a=b+k”.

K{ thuat nay thuong ap dung cho nhitng bat dang thirc dong bac, ddi xirng, hodn vi, c6
chira tri tuyét déi...

Vi du 7: Chirng ming rang v&i moi a,b,c>0, ta c6 bat dang thirc o’ + 5> + ¢ > 3abe.
Giai
Do vai tro cla a, b, c la nhu nhau, nén gia s&* a=min{a,b.c}.
Dit b=a+x, c=a+y = x,y2=0. Thay vao bat dang thirc can chirtng minh, ta cé
ag+(a+x)3+(a+y)3 Z3a(a+x)(a+y)
< 3ax? +3ay2 +x° +y3 —3axy =0 <:>3a(x—y)2 +3axy+x3 +y3 >0 (ludn dung)
Dau “=” xéy rnox=y=0=a=b=c
Vi du 8: Cho cac s8 thuc khong m a, b, c. Chitng minh rang
9
a+b +c 23abc+z‘(a—b)(b—c)(c—a)‘
Giai:
Khéng mat tinh tdng quat, gid s&t a<b<c. Khi dé ton tai x,y>0 sao cho
b=a+x,c=a+y,y>x

Thay vao bat dang thirc can chirng minh, ta dwoc
a +(a+x)3 —|r(a—|ry)3 —3a(a+x)(a+y)—%xy(y—x)2 0

= (?)ay2 —3axy)+3ax2 +x° +y3 —%)cy2 +%x2y >0
3.3 3
< 3ay(y—x)+3ax’* +(y—x) +Zxy(y—x)+2x> >0
s{y=s) 3+ (3 + L3

“_n

B4t dang thirc cudi cung ludn ddng vi x,y>0. Dau Xayra o x=y=0=a=b=c.
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Vi dU 9: Cho a,b,c>0 thda a+b+c=1. ChL'rng minh (a—b)(b—c)(c—a)S

| %

Nhan xét: Hai vi du 1 va vi du 2 |3 bat dang thirc d6i xirng, nhung vi du nay thi khong doi
xng. Tuy nhién lwu y rang A<|A|,VA<R, ta c6 thé chuyén VT thanh dang ddi x(rng.

Giai:

Ta s& chirng minh bat dang thirc manh hon ‘(a—b)(b—c)(c—a)‘é

|

Vi day la bat dang thirc ddi xirng, nén ta cé thé gid sta<b<c.

Khi d6 tén tai x,y>0 sao cho b=a+x, c=a+y, y>x

Thay vao bat dang thirc can chirng minh, ta duoc : xy(y-x)<

x|

(1)
Do a+b+c=1nén 3a+x+y=1=x+y<l.Ma x,yZO:OSxS%, x<y<l-x
Suy ra VT(l)=xy(y—x)Sx(l—x)(l—Zx)=2x3 —3x% +x (2)

Xét ham s6 f(x)=2x"-3x"+x, xe[&%}. Tacod f'(x)=6x"—6x+1

f/(x)=0c>6x2—6x+1=0c>x=3_6\/§ doxe{o;%}

Suy ra f(x)smax{f(O),f{%}f(%]}:f{%]:ﬁ (3)

18
Két hop (1).(2).(3) ta suy ra diéu can chirng minh.

3—@ 3+\E
6 >y

Dau “=" xayra < x= -— ,tcla a=0, b=

3-43 ) 3443
6 9

- Vi a<b<c).
2 (Vi asbsc)

Vay (a—b)(b—c)(c—a) S‘(a—b)(b—c)(c—a)‘ Sﬁ .

8

Diu “=" xdy ra < a=0, b=3_6\@, c= 3+6‘@ va cac hoan vi cia né.
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Vi du 10: Cho a, b, c 1a ba canh cla mét tam giac. Chirtng minh rang
(a+b+c)min{a,b,c}§2ab+2bc+2ca—a2 —b*-c?
Giai:
Do tinh d6i xttng nén ta c6 thé gid st a=min{a,b,c}. Bat ddng thitc can chirng minh tré
thanh

(a+b+c)a£2ab+2bc+26a—a2—b2—02 & 2a% +b> +c? <ab+ac+2bc

Pat b=a+x, c=a+y Vi x,y>0. Thay vao trén, ta dugc

2a2+(a+x) (a+y) <a (cH)—x)+a(a+y) 2(a+x)(a+y)

(1)

o x? +y <x(a+y)+y(
Via+b>c=a+x>y, a+c>b=a+y>x

“ II

Do d6 (1)ludn ding. Dau “=" xdy ra - x=y=0a=b=c.

Vi du 11: Cho céc s6 thuc a, b, ¢ théa man max{a.b,c}-min{a,b.c}<1. Chirng minh
1+a’ +b> +¢ +6abc 23a’b+3b°c +3c%a. (1)
Gidi:
Khéng mét tinh tong quat, gid sit a={a.b.c}. Dat b=a+x,c=a+y v&i x,y>0.Ta cé:

1+a> +b° +¢ +6abe>3a’b+3b*c+3c’a > 1+a +b° +¢° —3abcZ3(a2b+bzc+cza—3abc)

" a3+b3+c3—3abc=3a(x2—xy+y2)+x3+y3
d
a2b+bzc+02a—3abc=a(x2 —xy+y2)+x2y

Do do (1)<::>1+x3 +y3 >3x%y
Mat khac tir gia thiét, ta céd 0<x,y<l=1+x" +y° 23\3/1.x3.y3 =3xy >3x°y.

“_n

Vay bai toan duwoc chirng minh xong va ddu “=” xdyra < x=y=l<b=c=a+l.
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2
Vi du 12: Cho cac s thuc a, b vdia + b = 0. Chirtng minh: a2+b2+(%j >2.
a—+

Giagi:

1+ab
a+b

Pat c=- .Ta cé: ab + bc + ca =—1 va lic nay BDT can chirng minh tré thanh:

a?+b*+c? 220 a? +b* +c? 2 -2(ab+bc +ca) < (a+b+c)* 20 (ludn dang).
Vay bat dang thirc dwgc chirng minh.
Vidu13:Choa, b, c e[1;3]vaa+b+c=6.Ching minh rang: a*+5> +c*<14
Gidi:
Pata=x+1;b=y+1;c=z+1.Khidox,y,ze [0;2]va x+y+z=3
Gidslr x=max{x;y; z}, suyra:x+y+z=3<3x=1<x<2 = (x-1)(x-2) <0
Nén: x>+ y?>+ 22<x?>+(y+2)° =x>+(B-x)>=54+2(x - D(x-2) <5
Suyra x>+ y*+ 2<5

Tacod: > +b°+c2=(x+1D)>+(+1) + @+ = X+ y? + 22 +2(x+y+2)+3<14

x=1
Diu “="xayra < {y=¢ ox=y=z=l=a=b=c=2
xX+y+z=3
Lo |x=2 x=2 a=3
hoac {y=z <y 1= b 3
x+y+z=3 y_Z_E _C_E

Bai tdp twong tv

1. Choa, b, cla céac s8 thuc khdng am. Chirng minh rang
a(a—iﬁ(a—c)+b(b—c)@r—a)+c(c—a)@%—b)Z0

2. Choa, b, ¢, r 1a cac s6 thyc khdng am. Chirng minh rang
ar(a—b)(a—c)err(b—c)(b—a)+cr(c—a)(c—b)20

3. Cho¢Lac20th6aa+b+c=1.Ch&ngnﬂnhr§ng(a—bXb—cXc—a)z—%g
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1 1 1

4. Cho céac sé thyec phan biét a, b, c. Chirng minh (a2 +b° +c2) + +

(a=0) (b-¢) (e=a)
Y s . . A I 2
5. Ching minh rang v&i moi a,b,¢>0, ta déu cd (a2+b2 +c2) 23(a3b+b3c+c3 )

6. Choa,b,ce[l;3]vaa+b+c=6.Ching minhrang: *+b*+c><36.
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I-PHUONG PHAP DOI BIEN PAI SO

Y tudng chinh clia phuong phép 1a 1am cho bai todn trd nén don giadn hon, ha bac, mat
can thc hodc triét tiéu mau.

Sau day la mét sé tinh chat (ddu hiéu nhan biét) can biét khi st dung phuong phap nay.
Ban doc quan tam cé thé chirng minh dé dang. Nhitng tinh chat nay ap dung cho trwong hop
ba bién va cé thé dp dung tuong tu cho n bién.

Tinh chat 1: Néu ba s6 duong a, b, c thoéa abc =1, thi

i) Tontaicacso duongx,y,zsaocho a=2,b=2c=% hodca=2,p==,c=2.
y < X X y Z
sy T . m? n’ p2 " np mp mn
ii) Ton tai cac s6 dwong m, n, p sao cho a=— b=—,c=£— hodc a=—— b="F c=—.
np mp mn m? n? p2

Tinh chat 2: Néu ba s6 duong a, b, c théa a+b+c=kthitdn tai cic s6 dwong x, y, z sao cho

kx ky kz
a= , b= , =
X+y+2z X+y+z X+y+z

Tinh chdt 3: Néu x,y,z>0 thda diéu kién xyz=x+y+z+2 thitdn tai a,b,c>0 sao cho

b+c ct+a a+b
X = . y: . Z:
a b c

Tinh chdt 4: Néu x,y,z>0 thda diéu kién xy+ yz+ zx+2xyz=1thi ton tai a,b,c >0 sao cho

a b c
X = . y: .
b+c c+a a+b

Tinh chat 5: (Phép thé Ravi) Cac s6 thuc a, b, ¢ 1a ba canh cdlia mdt tam gidc khi va chi khi tén
tai cdc so duongx,y,zsaocho a=y+z, b=z+x,c=x+y.

Nhédn xét : Phép thé Ravi giup ta chuyén mét bai todn BET vdi ba sé duwong vé mét BDT
trong tam gidc va nguorc lai.

GGroup: https://www.facebook.com/groups/tailieutieuhocvathcs/




HOC360.NET - TAI LIEU HQC TAP MIEN PHi

Vi du 1: Cho a, b, c |3 cac s8 thuc dwong thod man abc = 1. Chirng minh rang:

1 1 1 3
+ + >=
a(b+1) b(c+1) c(a+1) 2

Giai:
v X y 7 s N
bat a==;b==;c==,Vv0dix y, z lacacso thyc duwong.
y Z x

, 1 1 1 3
Ta co: + + >=
a(b+1) b(c+1) cla+1) 2

1 1 1 3
N + + 25
X(ij y(zﬂj HE
y\z z\x xy
o yz n X n Xy Zé (*)

Xy+zx yz+xy zx+yz 2
T&i day ta ching minh (*)dé dang (xem nhu bai tap)

Vi du 2: (Olimpic quéc t& 2000) Cho a, b, c 1a cac s6 thue duwong thod man abc = 1. Chirng minh

r‘éng: (a—1+lj(b—l+lj(c—l+ljgl_
b C a

Giai:
< X y Z o \ o
Ddt a==;b==;c==,Vdix y, z la cac s6 thyc duong.
y oz o«
Ta co: (a_1+lj(b_1+lj(c_l+ljél®(x—y+Z)(y—z+x)(z—x+y)S1
b C a xyz
S (x—y+2)(y—z+x)(z-x+y) < xyz (*)

Do vai trd x, y, z c6 vai trd nhu nhau, khdng mat tinh téng quat nén gid st : x >y >z > 0.
Nhuwvayx—y+z>0vay—z+x>0.

+Néu z—x+y < 0 thi () hién nhién ding.
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+NEu z—x+y>0, ap dung BDT Co-si cho hai sé duong ta co:

Ja=y+2(-z+0) x5 J-z+0)@-x+y) <y; J@-x+y)(x-y+z) <z
Nhan vé theo vé cac bat dang thirc trén, suy ra (*).
Vay () ding cho moi x, y, z la cac s thuc duwong, suy ra bai todn duoc chirng minh.
Vidu 3: Cho x,y,z>0:xyz=1.

1 1 1

Tim GTLN cla biéu thirc: P=— — St
X +2y°+3 y 4+2z°+3 z'+2x° 43

Nhdn xét: Vi P |a biéu thire d6i xirng vdi x, y, z nén maxP tai x=y=z= 1.
Gigi:

Ap dung BDT C6-si, ta co:

x>+ >2xy ) 5 1
Sx 2y +322xp+2y+2 = — —< .
Y122y X +2y°+3 2xy+2y+2
Tuong ty: — 12 < : A = 12 < : :
Vy +2z°+3 2yz+2z42 z +2x"+3  2zx+2x+2
Do dé: Pgl( ! + ! + ! ).
2 xy+y+1l yz+z+1 zx+x+1
Vi x,y,z>0:xyz=1 nén tén tai cdc s6 duong a, b, c sao ChO:x=%,y=2,z=£.
C a
1 1 1 1 1 1 1 1

Suy ra: Psl( + + =—
2 xy+y+l yz4+z+1l z+x+1 2

( + + )
g+é+1 é+£+1 g 2
c c a a

Vay: MaxPz%@xzyZZZI.
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Nguworc lai, d6i véi mot sd bai toan chirng minh bat dang thirc ma cac biéu thire ( hodc
cnt 4. 2 N s , e , , b - o aen aw
bién doi cua nd) cé chira cac biéu thirc c6 dang: %; 2.5, Vi a,b,c#0. Lic nay viéc dat
c a

b

X :%; y==;z=—, V@i xyz = 1 la mot phwong phap hiru hiéu.
C

Q|0

b c a

Vi du 4: Cho cac s6 thyc dwong a, b, c. Chirng minh rang: + + <1
a+2b b+2c c+2a
Gidi:
BOT < ! +b1 RELEPYY
Ci2 242 S4o
b c a
bat xz%; yzé; =< . Taco X, Y, z la cac s6 thuc dwong cé tich xyz = 1.
C a
Suy ra: 1+b1+1$1<:>1+1+131
A5 b 5 € 5 x+2 y+2 z+2
b c a

S (x+2)y+2)+(y+2)(z+2)+(z+2)(x+2) < (x+2)(y+2)(z+2)
& (xy+yz+zx)+Ax+y+2)+12 < xyz+ 2(xy+yz+zx)+4(x+y +2) +8
S A< Xyz+XY+YZ+2X & 3 < XY + Yz + 2ZX.

Day la bat dang thirc dung vi 4p dung bat dang thirc Co—si cho ba s6 dwong ta cé:
Xy +yz+2x 233 (xyz)? =3. Suy ra diéu phai chirng minh.

Bai tdp twong tw: Cho céc sé thuc dwong a, b, c. Chirng minh - b +—C .

a+2b b+2c c+2a

Vi du 5: Cho cac s6 dwong a, b, c théa abc<1. Chirng minh %+2+£2a+b+c.
C a

Giai:

a

o L. . 4 b c
Pat abc=1-kVvdi 0<k<1.Khido ) )
Y-k -k -k

=1. Do vay tén tai x,y,z>0 sao
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cho a=1-k%, bp=31-k2 c=d-k=
y Z X

Bat ddng thirc can chirng minh tré thanh: 2=+ 22 253 x| 2424 2 (1)
yz z2 xz y 7 x

Do 1-k<1,nén (1)< P L RS
22 2y oz«
e y3x3 + z3y3 > xyz(xzz + yzx + zzy) (2)
Ap dung bat dang thirc Cosi, Ta co
LR+ 2332, VPP 312y 23 A2y 88 2307

Cong ba bt dang thirc trén theo tirng vé, ta dugc (2).

Vidu 6: Cho x,y,z>1 thda man 1, Chirng minh rang

X y z
\/x—l+\/y—1+\/z—1£\/x+y+z (1)
Gidi:
Taco Lelilone (L L s mosa -t o[- ]4 1=
Xy oz X .y z x y z
P3t: 1_l= a . a+b+c 1_l= b :>y_a+b+c 1_1= c :>Z:a+b+c
X a+b+c y a+b+c c+a z a+b+c a+b

Khldo \/ \f \/ \/a+b+c)£ ! + ! j
b+c +a a+b b+c c+a a+b

Ap dung bat dang thirc BCS, ta cé

{ a { b c 1 1 1
b+c+ c+a+\/a+b_\/;.\/ +\/_ m_“/_\/ \/(a+b+c)(b+c+c+a+a+bJ

Vidu 7: Cho a.b.c>0 thoa didu kien -1 1 1 _
l+a* 1+b* 1+¢* 1+4*

Chirng minh rang abed >3.
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Giai:

'Dét 1 _ X 1 _ y 1 _ Z 1 _ t
TUgat XxHyHzHr 14pt XYz 14t xXHyHzHt [4gb x+y+zHt

Suyra 4’y+Z+l‘ /z+t+x 4,t+x+y’ d:4/x+y+z
Z t

B4t dang thirc tré thanh \/y”“\/””x f+x+y4X+y+z>3

(y+z+t)(z+t+x)(t+x+y)(x+y+z)>81xyzt

Bat ddng thirc ndy chirng minh dé dang !

Vi du 8: Cho a,b,c>0 thoa a* + b +c? =3. Chitng minh ab be ca. s,
C a

Giai:

Bat ddng thirc can chirng minh twong duong véi: a2® + b2c2 +c*a® > 3abe (1)

Pat o> = 3x b2 = 3y 2= 3z
. X+y+2z X+y+z X+y+z
Khid6 (1) 20, 92, 92 4 | 27w
(x+y+z)2 (x+y+z)2 (x+y+z)2 (x+y+z)2

= (xy +yz+ zx)2 > 3xyz(x +y+ z)

Chirng minh BDT nay danh cho ban doc.
Vi du 9: Cho x,y,z>0thda xy+yz+zx+2xyz=1. Chirng minh %/QJF%ESW.
V8i a,b,c>0. Bat dang thirc can chirng minh trd

thanh
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C:’i/ b ‘ c +§/2. a+b ‘ a+c S%
at+tb+c a+b+c a+b+c a+b+c

Ap dung BDT C6si cho ba s6, ta co:

# b c 1 _1( b ¢ 1
) —<— + +—
at+tb+c a+b+c 3 3la+b+c a+b+c 3

i/a+b a+c %<l a+b N a+c +2
a+b+c a+b+c 3 3la+b+c a+b+c 3

Suyra i/ b < 1+§/ atb _avc 2 _(chng minh xong)

a+b+c a+b+c’3 Va+b+c atb+c'3
Vi du 10: Cho x,y,z>0thda xz=x+y+z+2. Chirng minh rang 2(@+ yz+\/;)3x+y+z+6
Gigi:
Tacd 2(\/5+\/;+\/z_x)=(x/;+\/;+\/Z)2—(x+y+z).
Do d6 BDT can chi*rng minh trd thanh : \/;J“\/;J”/ZSW

Tl gia thiét, dat (S 3 y=cza, ,=ath
a C

Nhu vay ta phai chirng minh

\/b+c+\/c+a+\/a+bs 2(a+b+c) l+1+l
a b c a b c

Ap dung bat dang thirc BCS, ta cé diéu phai chirng minh

\/b+c+\/c+a+\/a+b:\/I.\/b+c+\/z.\/c+a+\/z.\/a+bs 2(a+b+c) l+1+l .
a b c a b c a b c

Vi du 11: Chitng minh rdng a, b, ¢ la d¢ dai cia mot tam gidc thi a(b+c-a)<2bc.

Giai:
Theo tinh chat 5, ddt a=y+z, b=z+x, c=x+y VOi x,y,2>0.

BDT trd thanh x(y+z)<(x+y)(z+x)
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Ap dung bat dang thirc BCS, ta cé

(x+y)(z+x)2(&+&)2=xy+xz+2x\/;>xy+xz=x(y+z)
Vi dy 12: Cho x,y.z>0thoa diéu kién xyz(x+y+z)=1. Tim gia tri nho nhat cla biéu thirc
P=(x+y)(x+z)
Giagi:
Dat a=y+z, b=z+x, c=x+y, khidd a, b, cla ba canh cia mot tam giac ABC nao do.

Vataco

x_b+c—a_ 4 Z_a+b—c_ _e VO _a+b+c
> p—a, 'y > , > p p >

Diéu kién bai todn tré thanh (p—a)(p—b)(p—c)pzlejABC =5 =85=1

Do do ta co P =bc > beSinA =25 =2

Arp M= 2 SinA =1 b2+02:a2 x(y+z)=yz
Dau Xay ra Q{bczz Q{bc=2 <:>{(x+y)(x+z):2

Vay minP=2.

Vi du 13: Cho a, b, ¢ 1a d6 dai ba canh clia mot tam giac cé dién tich S. Chirng minh rang
a*+b*+c? Z4\/§S+(a—b)2 +(b—c)2 +(c—a)2
Giagi:
Pat a=y+z b=z+x, c=x+y VOi x,y,z>0. Khidd ta céd

p=x+y+z, x=p—-a, y=p-b, z=p-c, S=nyz(x+y+z)

B4t ddng thirc can chirng minh tré thanh

(y+z)2+(z+x)2+(x+y)2 Z4J3xyz(x+y+z)+(y—x)2+(z—y)2+(x—z)2
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@xy+yz+zx2413xyz(x+y+z)

& (xy+yz+zx)2 > 3(xy.yz+yz.zx+zx.xy)
= (xy)z +(yz)2 + (zx)z > Xy.yZ+ yz7.2Xx + Zx.Xy
Bat ddng thirc cudi clng 1a mot két qua quen thudc.
Vi du 14: Cho a, b, ¢ 1a dd dai ba canh cla mot tam giac. Chirng minh rang
azb(a—b)+bzc(b—c)+c2a(c—a)20
Giai:
DAt a=y+z b=z+x, c=x+y VOi x,y,z>0. Bat dang thirc can ching minh tréd thanh

x%+@ﬁx+£y2x%z+xﬁz+xm2

x2 y2 2
S—+—+—2x+y+z
y z X

Ap dung bat dang thirc Cosi, ta co
2 2 2
x—+y22x, y—+Z22y, ix22z
y z X
Cong ba bat dang thirc trén theo vé, suy ra diéu phai chirng minh.

Vi du 15: Cho a,b,c >0. Tim gia tri nhd nhat clda biéu thirc P = a_, 4b | Sc
b+c c+a a+b

Giai:

Dat x=b+c, y=c+a, z=a+b, khido x, y, z |a d6 dai ba canh cia mdt tam giac va

a:y—irz—x’ b:z—irx—y’ C:x+y—z
2 2 2
Khi do
3(y+z—x) 2(z+x—y) 5(x+y—z)
= + +
2x y 27

= 2_x+3_y + 5_y+% + £+5_x —6>2\3+245+215-6

y  2x 2z y 2x 2z
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