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4. Sir dung bat diang thirc Cauchy
V6i ha s6 khong am a, b bat ki ta lubn c6

(1) a+b2\/%

2
( trung binh cong cta hai s6 khong 4m ludn 16n hon hodc bang trung binh nhan cua ching )

2 2
(2) a +b

a+b\
> ab hoac (Tj >ab

Ping thirc xay rakhia="b
Trén day la bat dang thirc Cauchy cho hai s6 khong am, (1) goi 13 dang c6 can, va (2) 1a dang
khong can. Bit dang thirc nay con dugc mé rong cho n s6 khong am a,,a,,...,a, (n>2)nhu

sau :

(al+a2+...+an

n
2 aa,..q,
n

Pang thuc xay rakhi ¢, =a, =...=a,
Sau day la mot s6 ki thuét tidu biéu st dung bat ddng tirc Cauchy trong bai toan chimg minh
bét déng thirc hodc tim gia tri 1on nhét, nho nhat.

< K§ thuit sir dung true tiép

.z . I 1 , s
Vi du 30. Co hai s6 duong a, b thoa man : —2+b—2 =2.Ching minhrang : a+b>2
a
Giai

Ap dung bt dang thirc Cauchy cho hai sb duong Lz’b% ta co
a

i+i>2 L_}.L—l
a b N b ab

Két hop véi gia thiét, ta c6: 2> % =ab>1 (1)
a
Ap dung bét dang thirc Cauchy cho hai sé duong a,b ta ¢ a+b > 2/ab (2)

Két hop voi (1) ta co: a+b>2 ( dpem)
Ding thirc xay ra khi ca(1)va (2) xay ra ddu bang , hay a=b=1
Vi du 31 . Cho hai s6 khong 4m thoa man a” +b*> <2 . Ching minh ring :
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¢3a(a+2b)+X/3bb+2a <6

( Pé thi vao 16p 10 chuyén ngit, PHNN — DPHQG HN, 2008)
Giai
Ap dung bt dang thirc Cauchy cho hai sb khong am 3a va a + 2b ta co:

1ﬂ/3a(a+2b) Sa.w=2a2+ab (1)

Tuong tu ta cb 4/3bb+2a <2b% +ab (2)

Cong cac vé twong tmg cua (1) va (2) ta co :
W+MSZ(¢ZZ +b2)+2ab£4+2ab

Ap dung bt dang thtrc Cauchy cho hai sé khong am a,b ta co:

4+2ab<4+(a*+b*)<4+2=6

Tir do suy ra §/3a(a+2b)+%/3bb+2a < 6( dpcm)

3a=a+2b

. , |3b=b+2b
bang thtre xay rakhi Sa=b=1
a” +bi=2
a=>b
%KY thuat tach nghich dao

(e 1
Tur bat dang thirc Cauchy tacd: a+—2=2,Va >0
a

A A .. , , TR B
bé ap dung két qua nay, véi moi hang tir a ta tao ra hang tir nghich ddo — va sur dung
a

danh gia tur trung binh cdng sang trung binh nhan.

Vi du 32. Cho @ > b > 0. Chiing minh rang: a + >3
b(a—b)
Giai
Taco: P:a+b(a—b) :(a—b)+b+b(al_b) (via>b>0nénP>O)

Ap dung bét dang thire Cauchy ta 6 :
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P’ {(G_b)JFber(al—bJ 233-(a—b).b.b(a_b) =3

Suyra P>3(dpcm)

. =2
Dang thic xdy rakhi a—b=5b= ! & y
b(a-b) b=1

, v ~ sy , L, . R , 2
Vi du 33. Vi x > 0, hdy tim gié tri nho nhat cta biu thic: Q:3x2+—3
X
Giai
r 2 2 2 1 1 \ A
Taco Q=x"+x"+x"+—+—5vix>0nénQ >0
XX

Ap dung bét dang thirc Cauchy ta c6 :

11
—~—==5=>025Vx>0

5
1 1
Q5:(x2+)c2+x2+—3+—3 > 5 x°x*x
X x

X X

3

Vay Q.. =5khix* =x> =x :%:%hayle

s K§¥ thuat ghép cap
Vi du 34.Cho a,b,c > 0. Chirmg minh rang :

a_bbc ca

+—+—2a+b+c
C a
( Bé thi HSG 9, TP H6 Chi Minh, 2009)
Giai

Vi a,b,c > 0nén 4p dung bét dang thirc Cauchy ta c6 :

b be sy @by (1)
c a c a

Chung minh tuong tu ta ciing co :

be ey g (2)
a
LR (3)
C
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Cong ba bat dang thire (1)(2)(3) vé véi vé ta duoc :

2(a—b E+—j>2a+2b+2haya—b+@+ﬁ>a+b+c
c a c a
Dangthu:cxayrakhl—b:ﬁ:ﬂh aya=b=c

c a b

% K§ thuit nhan thém hing sb

=

5x

Vidu 35. Véi x>9, tim gia trji 16n nhit caa biéu thirc P =

Giai

=9pP° :—9(x_9)

Tacod P’ =—— -
25x 25x

2

M} ¥

Ap dung bat dang thirc Cauchy ta c6 :9(x—9) < {

XZ 1 1Y 1
Suyra 9P* < = < =p<—,Vx>9
Y 5 100 (30j T

min

Vay P :ikhi9:x—9hayx=18(th(’)a man )
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