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& (o> —4ab+4b7 )+ (a® —4ac +4c? )+ (a* —4ad +4d* )+ (a* —4ac +4c*)2 0
& (a-2b) +(a-2¢) +(a-2d) +(a—2c) >0
Vidu2: Chtng minh rang: (¢ +5" \a* +b)2 (a* +b* fa* +5*)
Giai:
(@ +5")a> +b*)2 (a* +b*fa* +b*) < a?+a"b* +a®b" +b" > a” +a"b* +a*b* +b"”

& a'p*(a® -b?)+a**(b? ~a*)2 0 = a?b¥(a>-b?)(a®b%)> 0 o ab’(a’-b?)*(a*+

a?b*+b%) > 0

xyz=1

Vidu4: cho ba s6 thyc khac khong x, y, z thoa man: l+l+l<x+y+z
X y z

Chtng minh rang : c6 dung mot trong ba s6 x,y,z 1én hon 1

Giai: Xét (x-1)(y-1)(z-1)=xyz+ (xy+yz+zx)+x+ty+z-1

:(XyZ—1)+(X+y+z)-xyz(l+l+l)zx+y+z_(l+l+l)>0
Xy z xX y z

(Vil+l+l< x+y+z theo gt) — 2 trong 3 s6 x-1, y-1, z-1 4m hodc ca ba sd-1 , y-
X y z

1, z-1 1a duong.

Néu truong hop sau xay ra thi x, y, z>1 —x.y.z>1 Mau thuin gt x.y.z =1 bét budc

phai xay ra truong hop trén tirc 14 ¢6 dung 1 trong ba s6 x ,y ,z 1a s6 16n hon 1
3) Phuwong phap 3: dung bat ding thirc quen thudc

A) mjt s6 bat ding thirc hay dung
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1) Cac bat dang thuc phy:

a) x> +y° = 2xy b) x*+y*>| xy | ddu(=)khix=y=0

¢) (x+y) >4xy d)%+222
a

P o a, +a,+a,+...+a, n .
2)Bat dang thiac Co6 sy: ——— 1> Jaa,a,...a, V&1 a, >0

n

3)Bat dang thirc Bunhiacopski
2 2 2 2 2 2 2
(a2 t+a; +...+a, )(x1 +X; +....+n)2 (al)c1 +a,x, +....+anxn)

4) Bat ddng thire Tré-bu - sép:

£ a<b<c aA+bB+cC _a+b+c A+B+C
Néu = > .
A<B<LC 3 3 3
£ a<b<c aA+bB+cC a+b+c A+B+C
Néu = < .
A>B>2C 3 3 3
Je N , la=b=c
Dau bang xay ra khi
A=B=C

B) cac vi du

vidul

Cho a, b ,c 1a cac s6 khong am chimg minh ring (a+b) (b+c)(c+a) > 8abc
Giai: Dung bat dang thirc phu: (x+ y)* > 4xy

Taco (a+b) >4ab; (b+c) =4bc ; (c+a) >4ac

= (a+b) (b+c) (c+a) > 64a’bh’c* =(8abc)’ = (a+b)(b + c)(c +a) > 8abc
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Dau “="xdyrakhia=b=c

vidu2: Choa>b>c>0 vaa’+b’+c>=1 chimg minh ring

a’ b’ c’ >l
b+c a+c a+b 2

Do a,b,c doi xting , gidsta>b>¢c = { a _ b c
+

b+c a+c a+b

ap dung BDT Tré- bu-sép ta co

a +c

2, 1.2, 2
2a+b2b 2c>a-|—b-|—c.(a+b+cj_l?a_l

‘b+c a+c ‘a+b 3 b+c a+c a+b) 32 2
3 3 3
Vay = b +-= Zl Déubéngxéyrakhia=b=czi
b+c a+c a+b 2 3

vidu3: Choa,b,c,d>0vaabcd=1 .Ching minh réng :
a*+b*+c*+d* +alb+c)+blc+d)+d(c+a)>10
Tacd a’+b>22ab; ¢*+d* >2cd

1

Do abed =1 nén cd = (dung PR )
ab x 2

Tacod a’ +b° +¢° 22(ab+cd):2(ab+ib)24 (1)
a

Mit khac:  a(b+c)+b(c+d)+d(c+a) = (ab + c¢d) + (ac + bd) + (bc + ad)

Z(ab+Lj+(ac+Lj+(bc+Lj22+2+2:>
ab ac bc

a’+b* +c* +d* +alb+c)+blc+d)+d(c+a)>10
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vidu 4: Ching minh rang : o> +5b> +¢* > ab+bc+ac
Giai: Dung bat dang thirc Bunhiacopski
Xét cap s6 (1,1,1) va (a,b,c) tacod (17 +12+12)a® +b> +¢*) = (La+1b+1.c)

= 3(a2 +b? +cz)2 a’> +b* +c? +2(ab+bc+ac) = a® +b* +c* > ab+bc+ ac
(dpem)
Dau bang xay rakhia=b=c
4) Phwong phap 4: dung tinh chit cia ty s6

A. Kién thuc
1) Cho a, b ,c 1a cac ) duong thi

are b—Néu Z<1 thi £<4*¢
b+c b b b+c

a—N&1%>1ﬂﬁ£>

2)Néubd>0thitr <=2 9%€ ¢
b d b b+d d

B. Cac vi du:

vidu1: Choa,b,c,d> 0 .Ching minh rﬁng :

1<a+b+c+d<2

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

Theo tinh chét cia i 16 thic ta c6 — 4 <1=— 9 a*+d (1)
a+b+c at+tb+c a+b+c+d
Mat khéc : 7 > ¢ 2)
a+b+c a+b+c+d
Ta(l)va(Q)taco — 9 <@ o a*d 3)

at+b+c+d a+b+c a+b+c+d
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b - b - b+a
a+b+c+d b+c+d a+b+c+d

(4)

Tuong tu ta co :

c c b+c 5). d - d - d+c
> a+b+c+d d+a+b a+b+c+d

< <
a+b+c+d c+d+a a+b+c+d

(6)
cong vé voi vé cua (3); (4); (5); (6) tacod

a b c d

+ + + <2 (dpcm)
a+b+c b+c+d c+d+a d+a+b

1<

vidu?2: Cho:%<§ vab,d>0

a<ab+cd c

Chimng minh ring <427 o
& & b b*+d* d

Giai: Tu g<£:>a—l;<% :>a—l;<—af+ccj<%—c = g<—af+ccf<£ (dpcm)
b d b d b b +d” d° d b b +d” d

vidu 3 : Cho a;b;c;d 1a cac s6 nguyén duong théa man : a+ b =c+d =1000

\ SRET: A, . a b
tim gié tri 16n nhat cia —+—
C

giai : Khong mat tinh tong quat ta gia st : < sé :ﬁsa%sé; f<ivia+tb =
c d c c+d d c
c+d
£ . b a b
a, Néu:b <998 thi —<998 = —+-=<999
d c d
b, Néu: b =998 thi a =1 :ﬁ+§=l+9dﬂ Pat gia tri 16n nhét khi d = 1; ¢ = 999
C C

Vay: gi4 trj 16n nhit cia 4 +2 =999+ 1 khia=d=1;c=b=999
c d 999
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