MOT SO KY THUAT SU DUNG
BAT PANG THUC AM - GM VA BAT PANG THUC

BUNYAKOVSKI
MOT SO BAT PANG THUC THUONG DUNG

A. MOT SO QUY TAC CHUNG KHI SUDUNG BAT PANG THUC AM - GM
VA BAT PANG THUC BUNYAKOVSKI

e Quy tic song hanh: Pa sb cac bat dang thirc déu co tinh ddi xirng nén chiing ta c6 thé

sir dung nhiéu bat dang thirc trong chirng minh mot bai todn dé dinh huéng cach giai nhanh

hon.

(Y]

e Quy tic diu bing: Diu trong bat dang thirc c6 vai tro rat quan trong. N6 gitip ta kiém

tra tinh dung dan ctia chimg minh, dinh hudng cho ta cach giai. Chinh vi vay khi giai cac bai
todn ching minh bét déng thirc hodc cac bai toan cuc tri ta cin rén luyén cho minh théi quen
tim diéu kién ctia diu bang mic du mot sb bai khong yéu cau trinh bay phan nay.

e Quy tic vé tinh dong thoi ciia ddu bang: Chung ta thuong mic sai 1am vé tinh xay ra

d6ng thoi cta dau “=" khi ap dung lién tiép hodc song hanh nhiéu bat dang thirc. Khi 4p dung

6%

lién ti€p hodc song hanh nhiéu bat dang thirc thi cac dau phai cung dugc thdéa man véi
cung mot dicu kién cua bién.

e Quy tic bién: Ddi v6i cac bai toan cuc tri ¢ didu kién rang budc thi cuc tri thuong dat

duoc tai vi tri bién.

e Quy tac doi xirng: Cac bat dang thirc co6 tinh d6i xung thi vai trd cia cac bién trong cac

(Y1)

bat ddng thirc 1a nhu nhau do d6 dau thudng xay ra tai vi tri cac bién d6 bang nhau. Néu

(Y

bai toan c6 diéu kién do1 xing thi ching ta c¢6 thé chi ra dau “="xay ra tai khi cac bién do

bang nhau va bang mot gia tru cy the.



I. MOT SO KY THUAT SU DUNG BAT PANG THUC AM- GM
1. K¥ thuat tach ghép b s6
1.1 K¥ thuat tach ghép co ban

Bai 1: Cho 3 s thyc duong a, b, c. Ching minh rang: (a+b)b+c)c+a)>8abc

Giai:
Ap dung bat dang thirc AM - GM, ta co:
(a+b)b+c)c+a)=2+ab.2vbc.2v/ac =8abc (dpem)

Bai 2: Cho 4 s6 thuc duong a, b, ¢, d. Ching minh rang:

@+\/@£1/ia+bic+di

Giii:
Ap dung bat dang thirc AM - GM, ta co:

Jac ++/bd _\/ a c +\/ b d
(a+b) (c+d) \(a+b) (c+d)

1( a C 1( b d l1(a+b c+d
<= |+ =] —+— =1
2la+b c+d 2la+b c¢+d 2la+b c+d

= +Jac ++/bd < a+b)c+d) (dpcm)

(a+b)c+d)

Bai 3: Cho 3 sb thuc duong a, b, ¢ thoa {Z >§ . Churng minh rang:
- >

Je(@a—c)+4/e(b-c)<+ab

Giai:
Ap dung bat dang thirc AM - GM, ta co:

\/c(a—c\)/;_t:/c(b—c) :\/E'(a_C)+\/§'(b;C)

b a

1(fc a-c) 1(c b-c
< |4+ — |+ =+—
2\b a 2\ a b
sl E+1—E +l E+1—E =1
2\b a) 2\a b

= JJca-c)+4/clb—c)<ab (dpcm)




Bai 4: Cho 3 s6 thuc duong a, b, c. Chtng minh rang:
1+%/abc <3/(l+a)l+b)1+c)

Giai:
Ap dung bat dang thirc AM - GM, ta co:

1+3/abc <3\/ 1 1 1 +3\/ a b ¢
fA+a)i+b)i+c) \(@+a) @+b) @L+c) V(@+a) (L+b) (L+c)

1/ 1 1 1 1/ a b c
<= + + += + +
3\1+a 1+b 1+c¢) 3\1+a 1+b 1+c

1(1+a 1+b 1+c
<Z + + =
3l1+a 1+b 1+c

= 1+3/abc <3/(1+a)1+b)l+c) (dpcm)

.. . >1 . .
Bai 5: Cho 2 s6 thyc duong a, b thoa {S o1 Chung minh rang:

avb—-1+b+va-1<ab

Giai:
Ap dung bat dang thirc AM - GM, ta co:
avb-1=+a-ab-a s%(a+ab—a):a7b (1)

Tuong tu: b-/a <— (2)

Cong theo vé (1) va (2), ta duoc:
avb—-1+bva-1<ab (dpcm)

Bai 6: Cho 2 s6 thyc duong a, b. Chimg minh rang: 16ab(a—b)’ < (a+b)’

Giii:
Ap dung bt dang thirc AM - GM, ta co:

16ab(a—b)* = 4.(4ab)a-b)’ < 4{%}2 = 4{@}2 = (a+b)* (dpcm)

Bai 7: Cho 3 s6 thuc duong a, b, c. Chtng minh rang:
a(l+b)+b(l+c)+c(l+a)>3R/abc (1+ 3 abc)

Giai:
Ta co:
a(l+b)+b(l+c)+cl+a)=(a+b+c)+(ab+bc+ca)




Ap dung bat dang thirc AM - GM, ta co:
a+b+c>3%abc

ab +bc + ca > 33/(abc )’
= (a+b+c)+(ab+bc+ca)>3¥abc +33/(abc)’ =3/ abc(1+ R/ abc)
= a(l+b)+b(l+c)+c(l+a)>3¥ abc(1+ ] abc) (dpcm)

Bai 8: Cho 2 s6 thuc duong a, b. Chirg minh ring: ab +%+ b >a+b+1
a

Gisi:
Ap dung bat dang thirc AM - GM, ta co:

a b (ab a] (ab b} (a bj
ab+—+—= +— |+ —=—+— |+| —+—
b a 2 2b 2 2a 2b 2a

>2\/ab a 2\/ab b +2\/i£—a+b+l (dpcm)
2 2b 2 2a 2b 2

Bai 9: Cho 3 sb thuc duong a, b, ¢ thoa a+b+c=10. Tim GTLN cta: A=a%°c®

Giai:

Ta co:

a a b b b c c c c ¢ aY(bY(cY
10=a+b+c=—+—+—+—-+—4+—-+—-+—-+—-+=-2109| = | | = | | =
2 2 3 3 3 5 5 5 5 2 3)\5

5
aY (b (cY aY (b (cY
— 10 (_j (_) (_j 31:(—j (—j (—) <l=a’’c® <223°5° = 337500
2 3)1\5 2 3)\5

ﬁ_E_E a b ¢ a+b+c a=2

Déu“="xdyra <12 3 5 <<o=2="28T0TC_ 1 1p-3
2 3 5 10

a+b+c=10 c=5

Vay GTLN cua A la 337500.




1.2 Ky thuéat tach nghich dao

Bai 1: Chirng minh réng: %-‘r b >2 Vab>0
a

Giai:

Vi ab>0 nén E>O, E>O
b a
Ap dung bat dang thirc AM - GM ta co:

E+922 §.9=2 (dpcm)
b a b a

Bai 2: Chimng minh rang: a+i1 >3 ,vVa>1
a_

Giai:

Ap dung bit dang thirc AM - GM ta c6:

at T a1t 4122 /(a—l)i +1=2+1=3 (dpcm)
a-1 a-1 a-1

a’+2

Bai 3: Chting minh rang: >2 ,VaeR

a’+1

Giai:

Ap dung bat dang thirc AM - GM ta co:

2 2
a+2 _a +1+1=\/a2+1+\/1_22\/\/612+1 ! =2 (dpcm)

Jaz+1  Ja?+1 a’+1 a’+1
. S 2 1
Bai 4: Chung minh rang: s <=,Va=0
1+9a" 2

Giai:

Véi va=0 , ap dung bit dang thirc AM - GM ta c6:

3a? 1 1 1 1
1+9a* 1 9a* 1 S (dpem)
BT N L L a2
2 + 2 2 2 2 .3a
3a° 3a° 3a 3a

2

2
+2J ,Va=-1
a+1l

Bai 5: Tim gi tri nho nhat cta biéu thirc: A= (a+1)’ +( a

Giai:




