Truong THPT chuyén Quang Trung GV: Nguyén Viét Hdi

Ki THUAT CHON PIEM ROI TRONG BAT PANG THUC
AM-GM (CAUCHY)

> Ky thudt chon diém roi hay con dwoc goi Kjj thugt diéu chinh va lwa chen tham sé.

Déi voi mot sé BDT dong dang khong dbi xing thi dau BT trong BDT thudng xay ra khi gia tri
cuia cac bién tudng (ng khong bang nhau. Vi vay, can lya chon k¥ thuat hop 1y dé giai cac bai
toan BDT (hay cuc tri) dang khong ddi xang 12 rat can thiét. Mot trong nhitng k¥ thuat co ban
nhat chinh 1a xay dung thudt todn sap thi tuw gan d@éu. (ky thudt diém roi).

K§ thuat chu yéu ¢ day thuong la cac gia tri trung gian duoc xac dinh theo cach chon dic biét dé
tat ca cac dau dang thire dong thoi xay ra. Tham sé phu dua vao mét cach hop 1y dé phuong trinh
xac dinh chdng cé nghiém.

< Mot sd bat dang thic cd ban
> Bdt ddng thitc Cauchy
Cho n s6 thuc khong 4m  a,&,..,a,(N>2) ta ludn ¢c6
a +a,+-+a
n

N >Daa,...a, . DAu “=" xdy ra khi va chikhi a, =a, =---=a,.

» Mot vai hé qud quan trong:

1 1 1 ) )
+ (q+a,+--+a) —+—++— |=n? v6i Va >0,i=1n
a & an

1 1 1 n’ 3 .
+ —4+—4t+—2 v6i Va; >0,1=1n

al 32 an 8.1-1-3.2 +"'+an
+ Cho 2n s6 duong (neZ,n>2): a,,a,,...,a,,0,b,,...,b, ta co:

V(@ +b)(@, +by)...(a, +b,) = Yaa,...a, +bb,..b,

Bai toan mé dau:

VD1.Cho a,b > 0. Tac6 £ +2 > 2. Khi d6 ta c6 h¢ qua véi a > 0 thi @ + - > 2

RO rang voi bai toan trén 1a két qua cia BDT Cauchy.

Néu thay diéu kién a > 0 bdi a > 1 hay a > 2 hay a > 9... thi 1oi giai bai toan nhu nao??

Bai 1: Choa>3 . Tim Mincua S =a+1
a
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Binh luan va loi giai :

+Sai lam :

S=a+£221/a.£=2:>min8=2
a a

+Nguyén nhén :
. 1
mnS=2<a=—=1
a
diéu ndy mau thuan véi gia thiéta >3
+X4c dinh diém roi :

Ta thay rang khi a ting thi S ciling cang 16n nén dan dén dy doan khi a=3 thi S nhan gia tri nho nhat . Va

min$S = % < a=23. Do BPT Cauchy xdy ra ddu dang thic tai didu kién cac s6 tham gia phai bang nhau

A A . 3R . v e X a N 1 b LY
nén ta dua tham s6 « sao cho tai diém roi a =3 thi cap s6 — va — phai bang nhau.
a a

Véi a=3 cho cap sd

+L o1 giai dang :

S=a+£= E+1J+8—a22‘/31+§=E:Min8=E
a \9 a) 9 9a 9 3 3

Piang thic xay ra < a=3

Bai 2: Cho a>2.Tim Min cua S =a+i2
a

+X4c dinh diém roi : a=2 cho cap sé
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a

2
1.1
a’ 4

+Sai lam :

S—a+i—(g+ij+ﬁ>2 Ei E—L+E> 2 +L2—g
a’> (8 a*) 8 "V8'a® 8 Jsa 8 82 8 4

Vi a=2 thi minS =%

+Nguyén nhan : Loi giai trén mac sai 1am ¢ viéc danh gia mau sé : “Néu a>2 thi — > n 1a danh gia
8a

N1

sal

Ta phai 1am sao dé khi st dung BDT Cauchy s& khir hét bién sé a & ca mau sb va tir s6

+L ol giai dang :

Piang thic xy ra < a =2

a,b>0 )
g .T‘|mm|ncf1a8:ab+i

Bai 3: Cho
a+b<i1 ab

+Sai 1am :
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S=ab+i22:>min8=2
ab

+Nguyén nhan :

minS:2<:>ab=i:1:>\/%

a+b
< - =
ab 2

<

N -

(voli)
+Loi giai dung :
bat

diéu nay dan dén mot bai toan méi

Chot>4.Timmincua S =t+%

Vi
t_4
a « 4
t=4= =>—==—"<a=16
1.1 @
t 4
Taco:

1 (t 1) 15t t 1 154 17
S=t+-=| —+-[+—22|| ——+—=—
t 16 t) 16 16t 16 4

Vi t = 4 hay a=b=% thi mins:%

Léi giai bai 3:

Do
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t=dca=b=2:
2

A

nen

S=ab+i2(ab+ij+£221/ab. L + 15 22£:>min8=E
ab 16ab) 16ab 16ab 16[a+bJ 4 4
2

Pang thic xdy ra < a=b =%

Bai 4: Cho a,b,c>0thoa man a+b+c< g .Tim min

S :\/a2 +bi2+\/b2 +i2 +\/cz+i2
c a

+Sai 1am :

S> 33\/\/612 +i2.\/b2 +i2.\/c2 oL z36\/(2\/512.%]{2\/&.%}(2\/&.%} =38/8=3V2 = minS =32
b C a b C a

+Nguyén nhén :

minS=3\/§<:>a=b=c=1=%:
a

tréi véi gia thiét .

+X4c dinh diém roi :
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= a =16

+L o1 giai dang :

) 1 1 ) 1 1 ) 1 1
S= [a“ + s+t 5+ b° + s+t -+ [CT+ S+t > 2
16b 16b 16¢ 16¢ 16a 16a

16 16

a’ b ¢
2\/17'17W +\/171{/ 16b32 \/ 616b32 ‘/ﬁ{“msblﬁ l\/16%16 +l\7/168a16}Z

>317.17 >3\/ﬁ

>
16°a 5b” 2ﬂ(2a2b2c \/2a+2b+2c 2

317

Véi a:b:c:1 thi minS = ——.
2 2

Bai 5: Cho a,b,c>0 va a+2b+3c>20.Tim min cua

S :a+b+c+§+i+ﬂ
a 2b c
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Loi giai : Ta du doan dugc S=1 tai diém roi a=2 , b=3 , c=4 .St dung BPT Cauchy ta co :

a+£22 /a.ﬂ:4 3 a+ﬂj23

a a 4 a
b+9221/b.g:6 = 1 b+gj23 :>3—a+9+3+§+i+628

b b 2 b 4 2 4 a 2b c
c+ §>21/ 6=8 %c+%j22

c c

1)
Ma
a+2b+30>20:>a+b+§ >5
)
cong (1) va (2) vé theo vé duogc
S>13=minS =13
Pang thuc xdy ra < a=2b=3c=4
* Bai tdp tuong tu:
Bai 6: Cho
a,b,c>0
ab>12;bc>8
Chuang minh rang:
S=(a+b+c)+2 i+i+i)+i_£1
ab bc ca) abc 2

Bai 7: Cho a,b,c>0 va a=max{a,b,c} . Tim min cua

S :E+2\/1+
b

b +33\/l+E
a

c
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Bai 8: Cho tam giac ABC .Tim min cua

1 1

T =sinA+sinB+sinC + — +— +—
sinA sinB sinC

Bai 9: Cho tam giac ABC nhon .Tim min cua

T:\/sin2A+ . +\/sinzB+ . +\/sin2C+ .
cos" B cos cos” A
X,y,2>0 | | |
Bai1l0.Cho<{1 1 1 . Tim GTLN cta P = + + .
—+—+—=4 2X+Yy+zZ X+2y+z X+Yy+2z
X Yy z
Loi giai
Sai lam 1:
s 111 1y 111 1)y 11 1 1) 5(1 1 1) 10
Taco P<—| —+—+—|+—| —+—+—|+=| "+ —+— |=—| —+—+— |=—
9\2x y z) 9\x 2y z) 9\x vy 2z) 18\x y z) 9
:>MaxP:&
9
Sai lam 2:

1 1 1 11/ 1 1 1 11{1 1 1 11({1 1 1 10
P< + + S| — et | — = | =+ — |=—
332xyz 33x2yz 3fxy2z 33\2x y z) 33(x 2y z) 33(x y 2z) 9

Nguyén nhdn sai ldm: C4 hai 15i gidi trén déu da bi€t huéng “dich” song chua bi€t chon diém

2X=y=12
o |27 10

r6i. MaxP =— < <2z=x=y (vn), tdc 1a khong tdn tai (X,y,Z)eD:P:E

1 1 1

—+—+—=4

X Yy z
N NPT , : 4 .
Loi giai diung: TU hai 161 gidi trén v8i du doan MaxP dat dudgc tai X:y=Z:§ nén tach cic

s6 2X = X+ Xra cho ddu biing x4y ra.
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DX+Y+Z X+X+y+z 16X X vy

Psi z+l+l + l+%+l + l+l+% =1, vay Maxlekhix:y:z:ﬂ.
16[{x y z X y z X Yy z 3

1 1
Cdch2: Tacé 2X+Y+Z=X+X+Yy+2Z>44xxYy.7 = < , mat khac:
2X+Y+Z 44x%yz

rr 11 1 1 1 1 1(2 1 1 ,
—— <= —4—F—4F—-|>—<—| —+—+— |, tuong tu ta co:
yz 4 x X y z 2Xx+y+z 16\x y z

1 1 1({1 1 1 1
Cdch I: Ta co = < (—+—+—+—],tu’dng tu va ta co:
Z

PSL.4(l+l+lj:1.Dé{u “="xdyrakhi X=y= Z:l, suy ra:
X y z 4

Maxlekhix:y=z=i

Ta c6 thé thé mo rong bai toan 10. Thanh bai toan téng quat sau.

X,y,2>0 | | |
Cho<{1 1 1 . Tim GTLN ctia P = + - :
;+§+E:4 aXx+py+yz pX+yy+azi yXx+ay+pz

Vé6i a,B,yeN”
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