1 Cau V - Dé thi Dai hoc khéi A nam 2011

Cho z,y, z 1a ba s6 thuc thuoc doan [1;4] va & > y, > 2. Tim gia tri nh6 nhat

ppe2 . _ Yooz 1
cua bieu thic P = 2= + =+ 7.

2 Nhiéu céch giai cau Bit dang thic dé thi DPH khéi A nam 2011

2.1 Dap an ctia B6 Giao duc: Dén bién

Trude hét, ta chitng minh vé6i a, b duong va ab > 1 ta luon c6

1 1 2
-+ > .
l4+a 1407 1+ +ab

That vay, bat ddng thiic da cho twong duong véi (Vab b)? > 0 luon
= b hoac ab = 1.

ding véi a, b duong va ab > 1. Dau bang xay ra

Ap dung bét d&ng thiic trén véi « v y thuoc dean [1;

va r > 1, ta co

X

Dit \/5: t,te[1:2]. Khid
X6t ham f(t) = g +
Ta c6 f/(t) = Gl
Suy ra f(t) > f(2)
Do d6 P >

1,2 =2

t

au bang xdy ra khi va chi khi t =2 hay £ =4 (2).
(2) suy ra dau bang xay ra khi va chi khi z = 4,y =

Vay gia tri nho nhat cia P bang 33 khiz =4,y =1,z =2.

2.2 Cach 1:

Xét ham sb

f@) =gl i o

3 z
= f/(ilf) = (21:—!—%3;)2 T (z42)?

1Y tudng ctia dé nay gibng v6i cau 14, trang 7 trong cubn Algebraic Inequalities ctia Vasile Cirtoaje: Cho a, b, c € [%, 3].

Chitng minh réng: st Fbc +e 2 % Dap an ciia Bo cling § tudng véi cach gidi trong cubn sach nay. Xem thém phan

phu luc.

2 x x 2 —_ 2_
2D@ tranh viec khao sat cong kénh nay ta cé thé xét hisu f(t) — f(2) = m# >0,Vt € [1;2].



Ta sé ching minh
3y(x + 2)? < 2(2z + 3y)?
z(42? 4+ 9y?) + 6xyz > 3yz? + 3yz?
(2:13 3y)? + 3y(4z — x) + 3yz(2x — 2) > 0 luon ding vi 2z < z < 4z
nghich bién trén khoang [1;4]
f4 )_3y+8+y+z+zzﬂ:f<y)

= I'Y) = 57 — @

f(z)
flx) =

X

Tiép theo ta sé chiing minh
2(3y +8)* > 12(y + 2)?
& 2(48 —122) + 9y (2 — 1) + 3y(8z —y) > 0 bdi vid > z

= f(y) dong bién trén khodng [1;4]

=W 2f) =1+ +t525

2.3 Cach 2

> 34—

Ta ching minh 55 > 5 ol

% XL . x 3z
Thay t bdl £ ta co: 57135 = Toly

Ta chiing mlnh t+1 > % + %
Thaytbéit:;;tzi

Yy >4y 5
y+z — 92 +

4z
z~|—x 2 9z +

Do d6 F > -3

va

634
2178°

Két hop voi ézgva£<4
x
Tiép tuc k ia tri nhé nhat cta P la

2.4 Cach 3

_ a

b
P=mmtmmtis
7 vOi moi a, b € [1;4].

bata=7,b=7 Tacoa,be [l

4] va
Ta sé ching minh 5 %= + %} +
>

Tt d6 ta c6 gia tri nho nhat cta P la

N
coll\:) _J,_@‘

Y
> 4
11
) . b 1
Sau d6 ta sé ching minh - + 15

khix =4y =1,2=2.



2.5 Cach 4

Xét P(z) =
Néu z =y € [1;4] thi P(z) = £ v6i moi z € [1;2].
Néu z > y ta c6 P'(z) = (e—p)(z"—ay)

Yy
2:c—|—3y + y+z o z—l—:c

(y+2)*(z+2)?
Viz >ynénz—y>0va P(z)=0Kkhiz=,/ry < anén P(z) > P(\/ry) =
L2
2x—|—3y NN
2
bat t = \/> t e [1;2] vaxét f(t) = g t%l
Ta c6 f'(t) = 200 3EAGUEG) () y6i moi ¢ > 1.

(t+1)2 (2t2+3)
Suy ra f(t) > f(2) = 33. Dau bang xdy ra khi z = 4;y =

2.6 Cach 5

bata=3,b="%c=2 Tacoabc=1, a€ [1;4]
_ b c _  a 1 c

Taco P=sz+ata=nms T w1t a1

Néua=1thi P=
Néu a € (1;4] thi P’(

®
ra P(c) > P(\/i&) Viéc con lai

14 chiing minh P(\/La)
3 Phu luc: Ching dang thic ctia Vasile Cirtoaje

Day 1a 1o gidi duge V

We have
2 . c 2vb
cudn Algebraic Inequali B(a,b,¢) - E(a,b, Vab) = m Fa f+ v
_ a-vp(va-9®

B (\/E+\/E)(b+c)(c+a) =

‘ a 1
Let now z = \/i Froma,b,ce [—,3], we get z < 3. Hence,
Solution. Denote -

26 T 2 2 7

__e b c B (a,b,Vab) - - i — =
Eleba = & re tora B Tait Va+vh 5 #+l a1 3
3—-Tz48z2 -2 (8- z) [2? + (1- z)?]

and assume, without loss of generality, that a = max{a, b,c}. We will show 20

hat S5+ nE+1) | s@+ D)@ +1)

7 1 ’
E(a,bc)> E (a,b, ab) > 5° Equality occurs for (a,b,c) = (3, 5,1) or any cyclic permutation.

Hinh 1: Hinh 2:
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