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Dang 2. Chirng minh bét ding thirc

Vi du 5. Cho a,b € R chirng minh rang : Z(a +b2) (a+b) (1)

Giai

Xéthigu2(a* +5°)—(a+b)’ =2a’ +2b’ —a’ —2ab-b* =a’ —2ab-b* =(a—b) 20,Va,b

Vay Z(a +b2) (a+b)

Ding thirc xay ra khia =b.

Nhan xét
- Péching minh 4> Btaxéthiéu A —B vachimgtéo 4—B>0
- Bét dang thirc (1) c6 thé viét lai nhu sau :

@ +b’ Z(a;bjzvé(laﬂb)é(lz+12)(a2+b2)

2

Két qua tong quat cua bat dang thirc nay duge chirmg minh trong vi dy sau day :
Vi du 6. Cho bén sb a, b, ¢, d chirng minh rang :

(ab+cd) (a +c )(b2+d2) (2)

Ding thirc xay ra khi ad = bc hay% = g(cébd #0)
Giai
Taco (2) < a’b® +2abcd + c’d*<a’b’ +a’d* +c’b* +c*d?

& 2abed < a*d? + b’

< a’d> =2abed +b°c¢* >0

< (ad - bc)2 >0
Bt déng thie cudi ludn dtng v&i moi a, b,c,d nén bat déng thirc (2) cling dung véi moi a, b,
c,d

z . . a c

Dang thuc xay ra khi ad =bc hay; = 7
Luwu y khi b hodc d = 0, hién nhién (2) trd thanh dang thire. O day ta xéth,d #0
Nhan xét
Trong vi du trén ta dé sir dung phuong phap bién d6i tuong duong dé chirng minh bat dang

thire, dung cac phép bién d6i twong duong dé dua bat dang thirc can chimg minh vé mot bt
dang thirc hién nhién dang.
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Bét dang thuc (2) c6 tén goi 13 bat ding thirc Bunhiacopski cho hai cip bén sé :
(a;c)va(b;d)

Vi du 7. Cho ba sb a,b,c thoa man—1<a,b,c <4vaa+2b+3c<4.Ching minh rang :
a’ +2b* +3c> <36.

Giai

a+1>0

a_4£():>(a+1)(a—4)£0

Vi —1Sa§4:>{

< a’-3a-4<0sa*<3a+4 (1)

Ding thirc xay ra khi @ =—1 hoic a = 4
Chirng minh tuong tu ta cling c6 : 5> <3b+4 = 2b> < 6b +8 (2)
Va > <3c+4=3c"<9c+12 (3)
Cong cac vé tuong tng ctia ba bat dang thire (1),(2),(3) ta duoc :

a’ +2b* +3¢* <3(a+2b+3c)+24<3.4+24

=a’ +2b* +3c” <36 (dpcm)

(a+1)(a—4)=0

2 L . |(b+1)(b—4)=0
Dang thire xdy ra khi =<<b=4

(c+1)(c—4)=0 M
a+2b+3c=4
Nhén xét
Bét dang thuc trén 12 mot bat dang thire ¢6 didu kién, no chi 1a bat dang thirc khi thoa man
diéu kién di kem 1a —1<a,b,c<4vaa+2b+3c<4.
Vi du 8. Cho a, b, ¢ 1a d6 dai ba canh cia mot tam giac. Chimg minh ring :
a’+b>+c* < 2(ab+bc+ca)

Giai :
Ap dung bat dang thurc tam giac ta co :
a<b+c< a’<ab+ca (1)
Tuong tu ta cling cO : b* < be + ab (2)
¢’ <ca+bc (3)

Cong cac vé tuong tng ctia ba bat dang thirc 1),(2),(3) ta dugc : a® +5> +c> <2 (ab+bc+ca)
Nhan xét :
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Trong vi du trén ta da st dung céc bat q;ing thire quen biét, d6 13 bat dang thic tam giac. Cach
lam nay goi la phuong phap st dung bat dang thirc trung gian, mot phuong phap pho bién
trong chirng minh bat dang thuec.
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