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Mot sg" cdch chirng minh
BAT PANG THUC NESBITT
1. Bat ding thirc Nesbitt: Néu a,b,c la cdc s6 dwong thi ta cé bat dang thirc
a b c 3

P= + + >
b+c c+a a+b 2

2. Mt s6 cach chimg minh.
Cdch 1. Bat dang thirc di cho tuong duong véi

T i1+ b +1 ]+ =< +122
b+c c+a a+b 2

<:>[(a+b)+(b+c)+(c+a)]( ! + ! + ! j29
a+b b+c c+a

Bét ddng thic nay ludn ding vi theo AM — GM :
(a+b)+(b+c)+(c+a) 23{/(a +b)b+c)c+a)
. 1 1 1 3
va + + > .
a+b b+c c+a {/(a+b)(b+c)(c+a)
Nhan theo vé hai bat dang thirc nay ta c¢6 diéu phai ching minh. [J

Cdch 2. Viét lai bat dang thic da cho dudi dang
2a(a+b)(c+a)+2b(b+c)a+b)+2c(c+a)b+c)=23(a+b)b+c)c+a)

S 2Aa+b+) = ab(a+b)+be(b+c)+calc+a)
s (a+b)a-bY +b+c)b-c) +(c+a)c—a) =0
Suy ra diéu phai chimg minh. [

+z-— +x— +y—
Cdch3.bat x=b+c,y=c+a,z=a+b thia=y ; x,b=Z )26 y,c:x ; <

Bét dédng thtc trg thanh
y+z—x+z+x—y+x+y—z
2x 2y 2z

o X2 (2,2 +[£+£j26
y X .y X z

ludn ding theo bat dang thire AM — GM. O

>3
2

Cich4.Pit Q=—2—+—C 4+ 4 g C @ b i theo AM - GM ta c6
b+c c+a a+b b+c c+a a+b
P_|_Q:a+b_‘_b+c+c+aE?,JD_’_R:a+c+b+a+c+b23

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

Suyra 2P+Q+R>6,ma Q+R =3, nén PZ%. U

Cdch 5. Sir dung bat dang thire Cauchy — Schwarz ta c6
a’ b? c? (a+b+c) 3(ab+bc+ca) 3
+ + > > ==
ab+ac bc+ba ca+cb 2ab+bc+ca) 2ab+bc+ca) 2

D6 1a diéu phai ching minh. [J

Cdch 6. Khong mat tinh tong quat gia st a > b > ¢, thé thi ! > ! > ! . Ap dung bt dang
b+c c+a a+bd

thirc Chebyshev cho hai diy don diéu ciing chiéu ta c6
b 1 1 1 1
a < > —(a+b+ c)( + + j
b+c

+ +
b+c c+a a+b 3 c+a a+b

a b c 1( a b c j
+ + >— +1+ +1+ +1
b+c c¢c+a a+b 3\b+c c+a a+b

W

Hay PZ%(P+3),nghTalé P>=.0

[\
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Cdch 7. Ap dung bat dang thic AM — GM ta c6
2 2 2
a +b+C2a, b +c+a2b, c +a+b2
) . b+ 4 _Ccta 4 a+b 4
Cong theo ve ba bat dang thirc cung chiéu trén ta dugc

a’ b’ c’ 3

+a+ +b+ +cz2—(a+b+c)
b+c c+a a+b 2

o a(a+b+c)+b(a+b+c)+c(a+b+c) 2§(a+b+c)
b+c c+a a+b 2

(:)a+b+c ZE.D
b+c c+a a+b 2

X

Cdch 8. Khong mét tinh tong quét gia st a +b+c=3. Xétham f(x)= trén khoang (0,3). Ta

>0, suy ra f(x) 1a ham 16m trén (0,3) nén dp dung bat dang thirc Jensen ta

o f'(x)=

6
(3-x)’°
duoc
a+b+c

P=f(a)+f(b)+f(6)23f[T)=3f(l)= .

N | W

Cdch 9. Khong mét tinh tong quét gia st a+b+c=3.Tacé

a 1 3
>—+—(a—1 1
3222 2(a ) (D

That vay, (1) < 3(a—1)> >0 ludn ding véi moi a duong.

Trong (1) thay a lan luot bdi b va ¢ 10i cong theo vé ta duoc
¢ b +—5 Z§+i(a+b+c—3):§.|:|
3—a 3-b 3—-c 2 2 2
Cdch 10. Khong mat tinh tong quat gia st a + b + ¢ =3 . Sir dung bat dang thic AM — GM ta c6
a +a(b+c)2a, b +b(c+a)2b’ c +c(a+b)2C
b+c 4 c+a 4 a+b 4

P=

Cong theo vé ba bt ddng thic cling chiéu trén ta dugc

2
. b +-—< 2a+b+c—M2a+b+c—M:§.D
b+c c+a a+b 2 2
P ovA gl 1 8a—-b-c
Cdch 11.Ta c6 nhan xét rang >—. )
b+c 4 a+b+c
That vy, (2) & (2a—b—c)* 20 ludn ding. Tuong ty ta ciing c6
b 2l.SIa—c—at Vi c 2l.SC—a—b
c+a 4 a+b+c a+b 4 a+b+c
Suy ra
a_ b L 2li(Sa—b—c)+(8b—c—a)+(8€—a—b)zg'E|
b+c c+a a+b 4 a+b+c 2

Cdch 12. Tac6
_3_ (a-by N (b-c)’ N (c—a)’ 50. 0
2 2a+c)b+c) 2(b+a)c+a) 2c+b)a+b)
Cdch 13. Khong mét tinh tong quét gia sit ¢ = min{a,b,c}, ta c6
_EZ (a-b)’ N a+b-2c
2 (a+c)b+c) 2a+b)(b+c)c+a)

(a=c)b-c)=20.0




www.VNMATH.com

Cich 14. Dat f(a.b.c)=— 10 4 € 3, =9Fb
b+c c+a a+b

ta co

(a—b)*(a+b+c)

f(a,b,c)—f(t,t,c) =

" (a+c)b+c)a+b+2c)
va
_ 2
f(t,t,c)——:i+£—§:&20
2 c+t 2t 2 2t(c+r)
Suy ra f(a,b,c)Zf(t,t,c)Z%.D
Cich 15. Dit f(ab,c)=—"+—+— ¢ \a r=<Jab . Khong mét tinh téng

b+c c+a a+b
quét, gia st ¢ = min{a,b,c},tacd t =c va
f@be)~ flabn=—2"0 M2 7
(b+c)b+t) (c+a)t+a) a+b
_ _ _ 2
2t c(aer_lj:t c' (a-b) >
a+b\b+t t+a a+b (b+1)(t+a)

Mait khéc ta lai co

2 2 2
f(a,b,t)_gz (a=b (=0’ (=)'
2 2b+0)t+a) 2Bb+1)a+b) 2(a+b)t+a)

Suy ra f(a,b,c)Zf(a,b,t)Z%. O

Cdch 16. Khong mt tinh tong quét gia st a > b > ¢. Ta c6
a b c b c a a—-b b-c c-a
+ - + + = + +
b+c c¢c+a a+b \b+c c+a a+b b+c c+a a+b
a-b b-c c—-a a-b+b-c+c—a
> + + = =

> 0.
atc c+a a+c a+tc
Suy ra
a b c b c a
+ + > + +
b+c c¢c+a a+b b+c c+a a+b
Nén

2a 2b 2c a b c b c a
= + + > + + + + +
b+c c¢c+a a+b b+c c+a a+b b+c c+a a+b
_ a+b+b+c+c+a >3 (AM = GM)
. b+c c+a a+b
Suy ra diéu phai chung minh. [

2P

Cdch 17. Ap dung bit ding thirx AM — GM cho ba s6 duong ta c6

3 a 1 b 1 c 1 a 1 b 1 c 1
+—= +—+ +—+ +—-233 +— +— +—
2 b+c 2 c¢c+a 2 a+b 2 b+c 2/\c+a 2)\a+b 2

Ta chi can ching minh rang
a +l b +l < +l =1
b+c 2)\c+a 2)\a+b 2

< Ra+b+c)2b+c+a)2c+a+b)=28(a+b)b+c)c+a)
Lai sir dung bét ddng thirc AM — GM thi

2a+b+c=(a+b)+(a+c)=2/(a+b)a+c)

Tuong tu voi hai bat dang thirc con lai roi nhan theo vé ta dugc diéu phai ching minh. [
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Cdch 18. Tuong tu cdch 17, sir dung bat dang thic AM — GM thi

P+3=—% 11+ b Fl+— 1233 -4 41 b +1 | ——+1
b+c c+a a+b b+c c+a a+b

Ta chi can ching minh
a b c [3 ’
+1 +1 +1|2| =
b+c c+a a+b 2

& 8a+b+c) >27(a+b)(b+c)c+a)
Bét dang thuc cubi ludn diing vi theo AM — GM :
8(a+b+c)’ =[(a+b)+(b+c)+(c+a)] = 27(a+b)b+c)(c+a). O

Cdch 19. Viét lai bat déng thirc dudi dang tuong duong sau
1
a 1. b _l+ c _l>0
b+c 2 c¢c+a 2 a+b 2
2a—b—c 2b—c—a 2c—a-b
=3 + +
) i b+c cta a+b
Khong mat tinh tong quat gid su a > b > ¢, thé thi
2a-b—-c22b—c—a=22c—a-b
1 > 1 > 1
b+c c+a a+b

Ap dung bat ding thirc Chebyshev ta c6
2a-b-c 2b-c—a 2c-a-b
+ +
b+c c+a a+b

1 1 1 1
>2—Ra-b-c)+2b—c—a)+(2c—a—-b + + =0
3[( )+ )+ )](b+c c+a a+bj

Suy ra diéu phai chimg minh. OJ

Cdch 20. Khong mat tinh tong qut gia st a+b+c=3. Tacé
3(a—-120 4a>10a-3a*-3=B-a)3a-1)

o2 23a—1 3)

. 3—a 4

Trong (3) thay a boi b,c 16i cong lai theo vé ta dugc
p=_9 . b L€ 23a—1_|_3b—1+3>c—1:§.D

3—a 3-b 3-c 4 4 4 2
. _ b c a ) N A, 22 , TR
Cdch 21. Dat —=x,—= y,Z: z tacd x,y,z>0 va xyz=1. Bat dang thuc trd thanh

c a

X y Z
+ +
I+zx 14+xy 14yz

Z x Yy
St dung bat dang thirc AM — GM cho ba s ta c6

2
I P Ll
z zy vz

(:)2(£+X+£J2x+y+z+xy+yz+zx

Tur d6 dé dang suy ra £+l+£2x+y+z
T x Yy
. . X, y . z
Chung minh tuong ty cho —+=+—2xy+tyz+zx
z Xy

Suy ra diéu phai chimg minh. OJ
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Cdch 22. bat x= , V= ,Z= thi + + =
b+c c+a a+b I+x 1+y 14z

2 @
< 1 . 3
Ta s€ chung minh x+y+z25.

That vay, gia st x+ y+z < % thé thi theo bat dang thic AM — GM ta c6

L, t, 1ty ? .2 (méu thudn véi (4))
I+x 1+y l+z 3+x+y+z 3+§
; 2
Viay x+y+z2§,d(’) 1a diéu phai chimg minh. OJ
Cich23. Pat x=—*— y=— ;=S i P=x+y+z.
b+c c+a a+b

1 1 1
Suy ra + + =2 hay xy+yz+zx+2xyz=1.
I+x 1+y 14z

Ap dung bét dang thire AM - GM ta c6

1 2
+yz+ x4+ 2xy<—P*+—P?
Xy Yy Xy, 3 27

Nén 131P2+3P3@(2P—3)(P+3)220<:>P23.D
3 27 2
. < a b c s I .
Cdch 24. bat x= ,y= ,Z= . Xétham f(t)=——voit>0 tacé
b+c c+a a+b r+1
') = >0va f'(r)y=— <0 véimoi te (0;+o0
JAO) r1) S D) . ( )

Suyra f(¢) 1a ham 16m nén theo bat dang thirc Jensen thi

f(X+y+ZJ>f(x)+f(y)+f(z)=1=f(l)
3 B 3 3 2
Maham f tang ngét trén (0;+oc) nén ta c6

MZL@P:x+y+z2§.D
3 2 2
Cdch 25. Khong mét tinh tong quét gia sit a >b>c. Pat f(a) = PR
b+c c+a a+b
1 1
Taco f'(a)= - ’ 2 - 72 - b 2 . 5=
b+c (c+a) (a+b)y” b+c (c+b)y (c+b)
2b c
Suyra f(a)= f(b)=——+—=g(
y f()f()b+c b g(d)
Laicé g'(b)=—2= —— 2c __f -
(b+c)” 2b° (b+b)” 2b
2c c 3

+—==.
c+c 2c¢ 2

Viy P=f(a)2g(b)> g<c>=§. O

Suyra g(b)=g(c)=

. < a b A A, .o 9 L e .
Cdch 26.Dat x =—,y =—. Khong mat tinh tong quat giasdt a>b>c,tacé x>y =1
c c

Bét dang thirc can ching minh trd thanh
X y 1
+ +
y+1 x+1 x+y
Theo bt ding thitc AM — GM thi
x+1 N +1 S X y 1 1

22 + >2- -
y+1 x+1 y+1 x+1 x+1 y+1

>3
2

Ta chi can chirng minh
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LR SRS SR B S PO SN SNDUNIS Bt SR 1
x+1 y+1 x+y 2 2 y+1 x+1 x+y 2(y+1)  (x+D(x+y)
Bét dang thirc cubi ciing ludn ding vi x> y>1nén y—1>0 va 2(y+D) < (x+1)(x+y). O

2 —

Cdch 27. Lam nhu cdch 24, ta can chimg minh

1 .
L Zg voi x=y2=1.
y+1 x+1 x+y

Dit A=x+y va B=xy, bat ding thirc trong duong voi

x2+y2+x+y+ 1 3
x+D(y+) x+y 2
Hay A*’-2B+A 1_3

+—>2 S 2A - A’ —A+22B(TA-2)
A+B+1 A2

DPéyrang 7A—2>0 va A>>4B, suy ra ta chi can ching minh
4RA AP —A+2) 2 AN (TA-2) = (A-2)*(A+2)=0
Bét dang thirc cudi ludn diing va ta c6 diéu phai chirmg minh. [J

Cdch 28. St dung bat dang thic AM - GM ta c6

2
a+b+c+w233 LIM
2 2 \V 4

:)(a+b+c)3227r7a(b+c)2 o Ja+b+ey z%mﬁl’”

a
a >3\/§ a\/g

b+c 2 Ja+b+e)
a b N c >3\/§a a+b\/g+c\/;

Tur d6 ta chiing minh duogc + = .
b+c c+a a+b 2 \/(a+b+c)3

Suy ra

Khong mat tinh tong quat gia st a + b+ c = 3. Ta chi can chiing minh axa +bJb +ce 3.
That vay, theo bat ding thirc AM — GM thi

a\/;+ax/;+123a
bb +bJb +123b
Cx/;+Cx/g+123c
Suyra 2(ava +bJb+ce)+323(a+b+c)=9hay ava +bb+cJe 23.0

Cdch 29. Str dung bét ddng thirc AM — GM ta c6

2a+ (b +c)=222a(b+c)

2
o Qatbioy28a e @ 5 3
a b+c QRa+b+co)

8a’ 8b* 8¢’

Tu d6 ta chiing minh dugc P > ~+ ~+ >
Ra+b+c)” @b+c+a) Qc+a+b)

Khong mét tinh tong quét gia sit a + b + ¢ = 3 ta chi can chirmg minh
a’ b’ c? 3
>t >t 2 =5,
(a+3)” Bb+3) (c+3) 16

(a=1) S))

a’ 1 3
> — 4
(a+3)° 16 32

That vay, (5) < %(a ~1)’(a—3)<0 luon diing vi 0<a<3.

bé y rang

Trong (5) thay a 1an lugt boi b,c rdi cong theo vé céc bt dfmg thirc ta duoc

2 2 2
a >+ b >+ ¢ 2zi+i(a¢+b+c—3):i.D
(a+3)” (b+3)" (c+3) 16 32 16
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Cdch 30. Truéc hét ta s& ching minh rang

a >3 -&E
b 2z r e

Thét viy, (6) & 2(a® +Vb° +c*) > 3ab+¢) 7)
St dung bét déng thirx AM — GM ta c6

{\/a73+\/b73+\/b7323b\/2
\/a73+\/073+\/67323c\/;

Cong theo vé hai bat giéng thiic nay cho ta (7). . )
Xay dung thém hai bat dang thuc tuong tu dang (6) roi cong ching theo vé ta duogc

S B rm = e it e ]
C2\Va 4+ e Vot b e e e e ) 2

Cdach 31. Ta co
2P =

(6)

O

2a 2b 2c

b+c+c+a+a+b
:(a+b)+(a+c)+(b+c)+(b+a)+(c+a)+(c+b)_

b+c c+a a+b
_a+tb b+c c+a b+c+c+a+a+b

3

= -3
b+c c+a a+b a+b b+c c+a
. >26-3=3 (AM = GM cho 6 s0)
Suy ra di€u phai chirng minh. []
Cdch 32. Khong mat tinh tong quat gia st a > b > c¢. Thé thi
1 > 1 > 1
) o b+c c+a a+bd
Ap dung bat dang thtrc hoan vi ta c6
a b c b c a
+ > +
b+c c+a a+b b+c c+a a+b
a b c o ¢ a b

+ =
b+c c¢+a a+b b+c ct+ta a+b
Cong theo ve hai bat dang thuc trén ta dugc
p> b_+c L€ a_ __a b _
b+c b+c c+a ct+a a+b a+b

Suy ra diéu phai chimg minh. [J

Cdch 33.Bét dang thirc da cho twong dwong voéi
ala+b+c) N a(a+b+c) N a(a+b+c) S 3(a+b+c)

b+c b+c b+c 2
a’ b? c’ at+b+c
& + + >
b+c c+a a+b 2
Khong mat tinh tong quét gid st a =b > c. Suy ra
a*>b*>c* va L, 1, 1

. L o b+c c+a a+b
Ap dung bat dang thic hoan vj ta c

a’ b? c? b? c? a’
+ > +

b+c¢c c¢c+a a+b b+c c+a a+b

a’ b* c? > c? a’ b2

+ 2
b+c¢c c¢+a a+b b+c c+a a+b
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Cong theo vé hai bat dang thirc trén ta dugc
a’ b* c? 1 [a24—b2 b* +¢? 024—a2]
+ >— + +

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

2 2 2
Zﬂ(mb) LB+ (cta) }

a+b b+c c+ta
_atb+c

. 2
Suy ra diéu phai chung minh. []

Cdch 34. Khongmét tinh tong quét gia st a>b>c¢ va a+b+c=1. Khi d6
azé, c<% suy ra a+b—1—c>§ nén (a,b, c)>—(§ % éj Ap dung bét dang thic Karamata

cho ham y = f(x) —1— 16i trén (0,1), d6i v6i bo troi (a,b,c) - (% % %J taco
X

s Y3

Bt dang thirc dugc chimg minh. O]
Cdch 35. Khong mét tinh tong quét gia st a+b+c =1. St dung bt dang thiic

AM - GM ta co

(2—2a)+(1+a)+(1+a)}3:ﬁ

2-2a)1+a)1+a) S[ ) >

Dods —“ 27 4(1+a). Tuong tu
1-a 32
b _27 c 27

O s a2 s
L Gt LG

N £ A, al , A s £ , o X" "+ 7 xX+y+ -
Cong theo vé ba bat dang thic trén va st dung két qua quen biét y3 < 2( Y Zj voi
moi x,y,z20,n2>1 ta dugc

_a b c 27 3 )
Per b2 32[(41 +b°+c)+2a’ +b +7) +(a+b+c) |

2
2203 e L] +1|-2
32|7\3 3 2
Cdch 36. t tinh tdng quét gia st a +b+c=3. Hién nhién 1a

(a-1)’20=a+12aB-a)
2

a a N
& > (vi a,b,ce (0,3))
3—a a+l
TN . b b* c c’
Hoan toan tuong tu, ta c6 > 3 >

> va >
) o 3-b b+l  3-c c+l
Cong theo vé ba bat dang thtrc trén va sir dung bat dang thuc Cauchy — Schwarz ta dugc
a b c a’ b* c? (a +b+c) 3
= + + > + +
3—a 3-b 3-c a+l b+1 c+1 a+b+c+3 2

Cdch 37. Khong mét tinh tong quat, gia st a +b+c =1. Trudc hét ta s& ching minh ring

a+bc b+ca c+ab
+ + >2

b+c c+a a+b
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St dung bat dang thic AM = GM véichi y a+b+c=1,tacé
a+bc+b+ca+c+ab_ (a+b)(a+c)+(b+c)(b+a)+(c+a)(c+b)

b+c c+a a+b b+c c+a a+b
2(a+b)+(b+c)+(c+a)=2.
T L . 4 , £, a2 , Lz Xy x+y . . )
Trd lai bai todn, sir dung bat dang thiic quen bict < voimol x,y 20, tacod
xX+y
@, b ¢y be by Neroreray@in)]=2
b+c c+a a+b b+c c+a a+b 4 2

D6 1a diéu phai ching minh. [J

Cdch 38.S1r dung bét ddng thirc quen biét (x+ y+z)> 2 3(xy + yz+ zx) ta c6

P> 3{ ab bc ca }

+ +
(b+c)c+a) (c+a)a+b) (a+b)b+c)
Suy ra bat ding thirc da cho 1a diing néu ta chimg minh dugc bat dang thitc manh hon 12

ab bc ca S E

(b+c)c+a) " (c+a)a+b) " (a+b)b+c) 4
S A abla+b)+bec(b+c)+calc+a)]=23(a+b)b+c)c+a)
Khong mat tinh tong quat gia sir a + b + ¢ =1, bat dang thirc tro thanh
4lab(l—c)+bc(1—a)+ca(l-b)] =230 —-a)1-b)1—-c)

(:)ab+bc+ca29abc<:)l+l+12 ?

o ) a b ¢ a+b+c
Bat dang thirc cuoi ludn ding theo AM — GM va ta c6 diéu phai chirng minh. [

Cdch 39. St dung bt ding thirc AM — GM ta c6

a a 1 a’

+ +—=233 0

9a a
ER X = >
b+c b+c 2 2(b+c)  3ab+c)b+c) 2a+b+c)

Tuong tu ta chirng minh dugc
b b 1 9b . c c 1 9¢
+ +=2 va + D e
c+a c+a 2 2a+b+c) a+b a+b 2 2a+b+o)

Cong theo vé ba bt ddng thuc trén cho ta

22 ped 0
2 2 2

Cdch 40. Khong mat tinh tong qudt, gia sit a +b+c =3 . S dung bat dang thirc

AM-GMtacé
a’ 2a’ 24’ a’ a a\/z
> = 2> T=—= 2>
B-a)” 2aB-a)3-a) [2a+(3—a)+(3—a)} 4 3-a 2
3
Chiing minh tuong tu
b Zb\/z v S ZC\/E
) o 3-b 2 3—¢c 2
Cong theo vé ba bat dang thirc trén ta dugc
a N b N c Za\/;+b\/g+c\/22§‘|:|
3—a 3-b 3-c 2 2
Cdch 41.Ta c6
p-2=
2

_2[ata-b)a—c)+b(b—a)b—c)+c(c—a)c—b)]+(a+b+c) (a=b) +(b-c) +(c—a)’]
- 4a+b)(b+c)(c+a)
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Theo bét ding thirc Schur thi a(a —b)(a—c¢)+b(b—a)(b—c) + c(c—a)(c—b) >0
va hién nhién (a+b+c)[(a—b)2 +(bh-c)’ +(c—a)2:| >0

suy ra diéu phai ching minh. [J

Cdch 42. Tacé
P—i— QRa+b+c)a-b)a—-c)+R2b+c+a)b—a)b—c)+2c+a+b)(c—a)c—Db)
2 2(a+b)b+c)c+a)
Khong mat tinh tong quat, gia st a > b > ¢, thé thi
2a+b+c22b+c+a=2c+a+b
St dung bat ding thitc Vornicu — Schur (hay bat ding thitc Schur suy rong) ta dugc
Ra+b+c)a-b)a-c)+2b+c+a)b—a)b—c)+2c+a+b)(c—a)c—b)=0

Suy ra diéu phai chimg minh. OJ

Cdch 43. Str dung bt dang thic Cauchy — Schwarz ta c6
a’ b* ct (@* +b* +c*)?
= 3 3 + 3 3 + 3 3 2 3 3 3 3 3 3
ab+a’c bc+ba ca+chb (ab+bc+c’a)+(ab’ +bc’ +ca’)
Ta chi can ching minh
2@ +b°+c*)’ 23(a’b+b’c+c’a)+3(ab’ + b’ + ca?)
Str dung bit dang thirc Vasile Cirtoaje quen biét sau
(@ +b*+c*) 23(a’b+b'c+ca)

Tuong ty
(a*+b*+c*) =23(ab’ + b’ + ca’)
Suy ra diéu phai ching minh. [J

Cdch 44. Nhan xét rang vé trdi cua bat dang thic 12 mot ham d6i xtg d6i véi ba bién a,b,c, néu
viét no duoi dang da thirc thi dugc mdt da thirc ¢6 bac khong qua 3. Theo dinh 1f ABC ta chi can
xét bat dang thirc trong hai trudong hop:
eTruong hop 1: Mot trong ba bién a,b,c bang 0, gia st ¢ =0. Bat dang thic tré' thanh
2 + 2 > E
o b a 2
ludn ding theo bat dang thirc AM — GM.

eTruong hop 2: Hai trong ba bién a,b,c bang nhau, gia st b = ¢. Bt dang thirc trd thanh
2
@, 2h L3, @nh) Ly
2b a+b 2  2b(a+b)
Bt dang thirc dugc chimg minh. [J

Cdch 45. Trudc hét ta s& phat biéu va chirmg minh mot bo dé.
b c 2(ab+bc + ca) 1 1 1
+ > -+ ~+ >
(a+b)" (b+c) (c+a)

X 3A .. . . a
Bo de. Voi moi a,b,c >0 thi + >
b+c c+a a+b 3

That vay, bo dé trong duong véi
3a 3b 3¢ 2ab 2c 2bc 2a 2ca 2b
+ + > -+ + -+ + -+
b+c c¢+a a+b (a+b)” a+b b+c)” b+c (c+a) c+a
a b c 2ab 2bc 2ca
+ + > ~+ =+ >
b+c c+a a+b (a+b)” ((b+c) (c+a)
ab + ac —2bc +bc+ba—2ca N ca+cb—-2ab S
(b+c) (c+a)’ (a+b)’
Khong mat tinh tong quat, gia st a > b > ¢, thé thi
ab+ac—2bc>2bc+ba—2ca>ca+cb—2ab
1 > 1 > 1
(b+¢)*  (c+a)* (a+b)?

®)
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Str dung bat dang thitc Chebyshev ta c6
1 1

1

VT (8) 2 [(ab +ac —2bc)+ (bc+ba—2ca) + (ca+cb— 2ab)]{

B6 d& dugc ching minh. o o
Tré lai bai toan, st dung bo dé va bat dang thiac Iran TST 1996

(+z+zx){ ! + ! + ! }>2
vy (x+y)Y (y+2)0° (z+x)7| 4

ta c6 ngay diéu phai chimg minh. [J

+ +
(b+¢)* (c+a) (a+b)’

J-o
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