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i ~ Chuyéndél ) )
LIEN HE GIUA THU TU VA CAC PHEP TOAN

A.KIEN THUC CAN NHO

- He thuc dang a > b(haya <b;a<b;a>b) dugc goi la bat dang thuc, a la vé tréi, b 1a vé

phai cua bat dang thic.

- Khi cong ciing mét sb vao hai vét caa mot bit diang thire ta dugc mot bat dang thic méi

cuing chiéu vai bat dang thire da cho.
a>bea+c>b+c,Ve

- Khi nhan ( chia) ca hai vé cia mot bat ding thirc cho mot s6 duong ta dugc mot bat

dang thirc méi cuing chiéu voi bat dang thire di cho.

a>b<ac>be,vVe>0

- Khi nhan ( chia) ca hai vé cia mot bat diang thirc cho mot s6 am ta duoc mot bat ding

thirc méi nguoc chiéu voi bat dang thire di cho.

a>boac<be,vVe<0

_ Tinh chét bic chu @>Pvab>cthia>c

BMQTSOVIDU i
Dang 1. So sanh hai so, hai biéu thic
Vidu 1. Cho x <y, hdy so sanh:
a)x—yva0
b)-2x+3va-2y+3
C)X+yvaz2x;2y
Giai
a) Tu x<y,cong hai VEVéi (—y), tadugc 1x+(—y)<y+(-y)<=x-y<0
b) Tir x<y, nhan hai vé véi (-2), ta duoc : x(-2)> y(-2)hay —2x > -2y
Cong hai vé véi 3 ta duoc : —2X+3>-2y+3
c) Tu x<y,cong haivé voiy, taduoC: x+y<y+y< Xx+y<2y (1)
Tir X <y, cong hai vé vai x, ta duoc : X+ X < Y+ X <> 2X < Y + X (2)
Tu (1) va(2)tacd 2X<X+Yy<2y
Vi du 2. Hay so sanh x va 'y néu :
a) —/X+13>-7y+13
b) 11x-1>11y+2
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Giai

a) Tu —7/X+13>-7y+13suyra —7x>-7y ( cong hai vé vai — 13)
= X<y (chiahaivécho—7)
Vay X<y

b) Vi2>-1=11y+2>11y-1 lai c6 11x-1>11y+2
theo tinh chét bic cau : 11x-1>11y-1
= 11x >11y ( cong hai vé véi 1)
= x>y ( chia hai vé cho 11)

Viay x>y
Vidu 3. Cho a<b;c<dhaysosanh a+cvab+d
Giai
Taco: a<b=a+c<b+c (1)
c<d=c+b<d+b (2)

Tir (1) va (2) theo tinh chat bic cau tacé : a+c<b+d

Vidu 4. Cho a,b,c,d >0théaman a<b;c<d.Hayso sanh ac va bd.
Giai

T a<bvac>0=ac<bc 1)

T c<dvab>0=ch<hd (2)

Tir (1) va (2) theo tinh chat bac cau ta ¢ : ac < bd

Dang 2. Chieng minh bét diang thic
Vi du 5. Cho a,b € R chitng minh rang : 2(a2 +b2) > (a+b)2 (1)
Giai
Xét higu2(a’ +b*)—(a+b)’ =2a’+2b*—a’ —2ab—b’ =a’ —2ab—b” = (a—b)" > 0,va,b
Vay 2(a2 +b2)2(a+b)2
Ping thtc xay ra khia = b.
Nhan xét
- Dé ching minh A>B ta xé,t hiéu A—-Bvachangto A—B>0
- Bat dang thtrc (1) co thé viét lai nhu sau :

2
b i z(a;bj Va(1a+1b) < (12 +12) (a2 +b?)

Két qua tong quat cua bat dang thire nay duoc chitng minh trong vi du sau day :

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



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

Truy cap website: hoc360.net dé tai tai liéu dé thi mién phi

Vi du 6. Cho bén sé a, b, ¢, d ching minh rang :

(ab+cd)’ <(a”+c?)(b*+d?) (2)
Ding thire xay ra khi ad =bc hay% =§(cébd #0)

'CI';:::IO (2) < a’?* +2abcd +c’d? <a’v® +a’d” +c’b® +c’d?
& 2abed <a’d®+c’b’
< a’d®—2abed +b*c* >0
< (ad —bc)* >0

Bat dang thirc cudi ludn dung vai moi a, b,c,d nén bat dang thic (2) ciing dung voi moi a, b,
c,d

Dang thac xay ra khi ad =bc hay% =

oo

Luu y khi b hoac d = 0, hién nhién (2) tré thanh dang thirc. O day ta xétb,d =0

Nhan xét o 7 o

Trong vi dy trén ta da s dung phuong phép bien doi tuong duong dé chiing minh bat dang

thirc, dung cac phép bien doi trong duong d€ dua bat dang thire can ching minh vé mot bat

dang thirc hién nhién dung. 4 o

Bat dang thac (2) co tén goi la bat dang thirc Bunhiacdpski cho hai cap bon so :

(a;c)va(b;d)

Vi du 7. Cho ba s6 a,b,c thoa man—1<a,b,c <4vaa+2b+3c <4. Ching minh ring :

a’+2b* +3c°<36.

Giai

a+1>0

a-4<0
<a’-3a-4<0<=a*<3a+4 1)

Pang thuc xay ra khi a=—1 hoic a=4

Chirng minh tuong tu ta cling c6 :b* <3b+4 = 2b*> <6b+8 (2)

Va ¢ <3c+4=3c*<9c+12 (3)

Cong cac vé tuong tng cua ba bat dang thac (1),(2),(3) ta duoc :
a’+2b*+3c’ <3(a+2b+3c)+24<3.4+24

Vi —1sas4:>{ =(a+1)(a—4)<0
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= a’ +2b” +3¢* <36 ( dpcm)
(a+1)(a-4)=0

a=-1
Ding thic xay ra khi (b+1)(b_4)20:> =4
(c+1)(c—4)=0 ce_1
a+2b+3c=4
Nhan xét

Bat dang thire trén 1a mot bt dang thie co diéu kién, né chi la bat ding thirc khi thoa mén
didu kién di kém 1a —1<a,b,c<4vaa+2b+3c<4.

Vi du 8. Cho a, b, ¢ 1a &6 dai ba canh cua mot tam giac. Chuing minh rang :

a’+b*+c? <2(ab+bc+ca)

Giai
Ap dung bt dang thiic tam giéc ta co
a<b+coa’<ab+ca 1)
Tuong tu ta cling c6 : b* <bc+ab (2)
c® <ca+bc (3)

Cong céc vé twong (g cua ba bat dang thie 1),(2),(3) ta duoc : a +b? +c? < 2(ab+bc +ca)
Nhan xét : ) - ) o

Trong vi du trén ta d sur dung cac bat dang thirc quen biet, do 1a bat dang thirc tam giac, Cach
lam nay goi la phuong phép str dung bat dang thirc trung gian, mot phuong phéap pho bien
trong ching minh bat dang thic.

C.BAI TAP

4.1.Cho x>y, hdy so sanh :
a)—8x+7va-8y+7
b)9x-1va9y -1

4.2. Hay so sanh x va y néu :
a)—19x—-37<-19y-37
b)—23x—2>-23y+3
4.3.50 sénh s6 x va sb 0 néu
a)5x < 9x

b) —7x <2x

4.4 Cho a>b,c>d . Hay so sanh ac+bd vaad +bc
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4.5 Chieng minh rang véi moi X ta luén co:

15 3
a)—————<—
4x°-12x+19 2
b)4)2(+334
X“+1

4.6 Cho a>b>0 chang minh rang §<%

4.7. Chiing minh ring véi moi xtacé : X° +x* = x> +x*+1>0

4.8 .Cho hai sb thyc a va b chitng minh rang :
a)a—;bz@,vdi a,b>0
b)a® +b* > 2ab

c)(a+b)2 > 4ab

Ding thire xay ra khi nao ? o
4.9. Cho a,b,c > 0. Chung minh cac bat dang thac sau :

®E+922
b a

b)a—b+E+§2a+b+c
c a

. . 1 11
4.10. Cho a,b,c>0. Chirng minh rang i+E+LZ—+—+—
bc ca ab a b ¢

. 1 1_ 4
4.11. Cho a,b>0. Chang minhring: —+->——
S y a b a+b
1 - 1 _< 1
(1+a)” (1+b)” 1+ab
4.13.Chang minh rang véi moi a, b, ¢, d, e ta cd :
a)a’ +b*+c*>ab+bc+ca

4.12. Cho a,b>0. Chitng minh rang :

b)a’ +b?+c*+d*+e’ 2a(b+c+d +e)
( Bé thi vao 10 chuyén Lé Hng Phong, TP Hb Chi Minh,2001)
4.14. Cho a>b>c>0. Chang minh rang :
a’b® +b’c® +c’a’ > a’h’ +b’c® +c%a’
( Pé thi vao 10 khéi pho thong, DPHSP TP Ho6 Chi Minh, 2007)
4.15. Cho a,b>0thoéa man : a+b =1chang minh rang:
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a)a2+bzzl; b)a3+b32E; c)a4+b42}
2 4 8

4.16.Chang minh rang véi moi a,b,c taco (a+b+c)2 >3(ab+bc+ca)
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