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B .c tﬁEng ch u - chéc ch u thEnh c«ng

A- Mé ®Cu: ) A
BEt ®Y4ng thgc Iy mét trong nh+ng m9ng kiOn thgc kha nhEt cfia to,n hac phae th«ng

Nhng th«ng qua c,c bui tEp vO chgng minh bEt ®Yang thec hac sinh hiOu ki v s©u
s¥ac h=n vO gifi v biOn IuEn ph=ng trxnh , bEt ph—ng trxnh ,vO mei li¥n hO gi+a c,c
yOu te

cfia tam gi,c vO txm gi, trP Iin nhEt v nhd nhEt cia mét biOu thec. Trong qu, trxnh
gifli bui tEp , n"ng Iuc suy nghU , s ,ng t*o ciia hac sinh ®ic phat triOn ®a dang vu
phongphé ]

vX C,c bui tEp vO bEt ®%ng thgc ca c,ch gifi kh«ng theo quy t¥%c ho&c khu«n mEu
nuo c¥.

Na ®Ri hai ngéi ®&c phi ca c,ch suy nghU I«gic s,ng t'o biOt kOt hip kiOn thgc o vii
kiOn thec mii mét c,ch l«gYc ca hO theng. ,

Cong vx to,n vO bEt ®Yang thgc kh«ng ca c,ch gifi mEu , kh«ng theo mét ph—ng
ph,p nhEt ®pPnh n2n hac sinh r©t 16ng téng khi gifli to,n vO bEt ®Yang thgc vx vEy hac
sinh sl kh«ng biOt b¥%t ®Cu t6 ® ©u vu ®i theo h—ng npo .Do ®& hCu hOt hac sinh
kh«ng biOt Ium to,n vO bEt ®¥ng thacvu kh«ng biOt vEn déng bEt ®Y4ang thec ®O gifi
quyOt c,c loti bui tEp kh,c. ) 3

Trong thuc tO gifing dly to,n & tréng THCS viOc Ium cho héac sinh biOt chgng minh
bEt ®Yang thgc vu vEn déng c,c bEt ®Yang thac VHO gifli c,c bui tEp ca lien quan Iy c«ng
viOc rEt quan trangvp kh«ng thO thiOu ®ic chia ngéi d'y to n ,th«ng qua ®3 rin luyOn
T duy I«gic v kh9 n"ng s,ng t*o cho hac sinh §0 lum ®ic ®iOu ®3 ngéi thCy gi,o phYi
cung cEp cho hac sinh mét sé kiOn thgc c— bfin vu mét sé ph—ng ph,p suy nghU ban
®Cu vO bEt ®Yang thgc .

ChYnh vx IY do tr2n n2n t«i ti tham kh9o bi2n so'n chuy2n ®0 bEt ®%ng thgc nh»m
moc ®Ych gidp hac sinh hac tet h—n.
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B- néi dun
PhCn 1 : c,c kiOn thgc cCn lu y

1- §bnh nghUa
2- TYnh chEt i
3-Mét se h»ng bEt ®%ng thac hay ding

PhCn 2:mét sé ph—ng ph,p chang minh bEt ®Y4ang thgc
1-Ph—ng ph,p ding ® nh nghUa
2- Ph—ng ph,p ding biOn ®eei t-ng ®-ng
3- Ph—ng ph_p ding bEt ®%ang thgc quen thuéc
4- Ph—ng ph,p s6 déng tYnh chEt b%c cCu
5- Ph—ng ph,p ding tYnh chEt t@ sé
6- Ph—=ng ph,p lum tréi
7- Ph—=ng ph, p ding bEt ®%ang thac trong tam gi,c
8- Ph—ng ph,p ®zi biOnse
9- Ph—ng ph,p ding tam thac bEc hai
10- Ph—=ng ph,p quy np
11- Ph—ng ph,p ph1n chang

PhCn 3 :c,c bui tEp n©ng cao

PHCN 4 : gng dong ciia bEt ®Yang thac
1- Ding bEt ®¥4ng thgc ®O txm cuc trb
2-Ding bEt ®Y4ng thgc ®0 gifi ph—ng trxnh VU bEt phﬂng trxnh
3-Ding bEt ®Y4ng thgc gifi ph—ng trxnh nghiOm nguy2n

PhCn | : c,c kiOn thgc cCn lu'y
1-§8inhnghUa




A>=B o A- B >0
A<Be A- B <0

2-tYnh chEt

+ A>B < B<4

+ A>SBvuB >C < 4>C

+ A>SB=>A+C>B + C

+A>Bvu C>D= A+C>B+D

+ A>BvuC=>0 =» AC>B.C

+ A>BvuC<0 =» AC<B.C
+0<A<Bvyu0O<C<D =» 0<AC<B.D

+A>B>0 = A"> B’ Vn
+A>B = A" >B" viinli

+ [4] > |B] = A" > B vii n ch%n
+m>n>0vypA>1 = A" > A’

+mM>n>0VvVuO0O<A<l = A< A’

1 1
+A<BV|J.A.B>O = Z>E

3-mét sé h»ng bEt ®¥%ng thac

+ A* >0 vii VA(dEu=xTyrakhiA=0)

+ A">0 viiVA(dEu=xYyrakhiA=0)

+ l4/=0 vii V4 (dEu=xYyrakhiA=0)

+ -4 < A= |4

+ |4+B|=|4|+|B] (dEu = x1y ra khi A.B > 0)
+ |4- B =|4]- |8] (dEu = x1y ra khi A.B < 0)

PhCn Il : mét sé ph—ng ph,p chgng minh bEt ®Y4ng thac

Ph—-ng ph_p 1 : ding ® bnh nghUa

KiOn thgc : §0 cheng minh A > B
Ta cheng minh A-B >0
Lu y ding h»ng bEt ®Yang thac M? >0 viiV M

VY dd 1l VXY, zchgng minh r»ng:
a) X’ +y?+ 2z > xy+ yz + zx
b) x? + y? + z? > 2Xxy - 2xz + 2yz
QXX +y' +2°4+3 22 (X+y +2)

Gifi:

a) Ta xbt hiOu
X +yr +2-XxXy-yz-2zx




%.2 X2+ yr 4+ 27-xy -yz-2zX)
=% {(x- Y)Y +(x-2)" +(y- z)szo ®06ng vii mai x;y;zeR
VX (x-y)?> =0 vii¥x ; y DEu b»ng x1y ra khi x=y
(x-z)2 =0 viiVx ; z DEu b»ng x1y ra khi x=z
(y-z)?> =0 viiV z; y DEu b»ng x1y ra khi z=y
VEy x! + y* + 2 > Xxy+ yz + zx
DEu b»ng xy ra khix = y =z
b)Ta xBt hiOu
X! + vy + 27-(2xy - 2Xz +2yz)
=X’ +y? + z'- 2Xxy +2Xxz -2yz
=(x -y + 2)'>0 ®dng vii mai x;y;zeR
VEy X! + y? + 22> 2xy - 2xz + 2yz ®6éng vii mai x;y;zeR
DEu b»ng x1y ra khi x+y=z
c) Ta xbt hiOu
XX +y' +224+3-2(x+y +2z)
=X*-2x+1+y*-2y +1 + z2?-2z +1
= (x-1)’+ (y-1) *+(z-1)*>0
DEu(=)x1y ra khi x=y=z=1
VY db 2: chang minh r»ng :
a’ +b’ S a+b)’ 'b) a’+b* +c? S
2 2

c) H-yteeng qu,t buito,n

2
a+b+c

a)

gifi
. 2 2 2
a) Taxbthibu ¢ ;'b - a;b

=2(az+b2)_ a’ +2ab+b*
4 4

=%(2a2 +2b% - a*- b*- 2ab)

=LG-pr =0

4
VEy a’+b’ J[ath ’

2 2

DEu b»ng x1y ra khi a=b
b)Ta xbt hiOu

a’+b’ +c’
3

2
a+b+c

3
= a7 +6- 7 4 - ¥ [0

2
a+b+c

v 2,22, 2
VEya +b” +c N :

3

DEu b»ng x1y ra khi a =b =c




c)Teeng qu,t

lral 4. +al ta, +..+a )
aj +ay +..+a, [a +a,+..+a,

n n
Tam I c,c bic ®0O chegng minh A>B tho ®bnh nghUa
Bic 1: Ta xbt hiObu H=A-B
Bic 2:BiOn ®aei H=(C+D)*ho/&c H=(C+D)?+....+(E+F)?
Bic 3:KOt IuEn A > B

VY dé:(chuy2n Nga- Ph, p 98-99)
Chgng minh ¥m,n,p,q ta ®Ou ca
m’+ n’+ p’+ q*+1= m(n+p+qg+1)

o | ™ men | mz-mp+p2 + m_-mq+q2 + m -m+1| =0
4 4 4 h
o [%- nl + %- p| + %- q| + ﬂ-l >0 (lu«n ®éng)
%- n =0 nzﬂ
m 2
. ] 5- p:() p:ﬂ m =2
DEu b»ng x9y ra khi ” A 29 {n —p =g =I
. q:(] _m
2 q==
m 2
—-1=0 m =2
2
Bui tEp bee xung
ph—ng ph,p 2 : Ding phDp biOn ®ai t—-ng ® -ng
Lu y:

Ta biOn ®eei bEt ®Yng thec cCn chang minh t—ng ® =ng vii bEt ®Y4ng thgc ®éng
ho/Ec bEt ®Y4ng thgc ®: ®ic chgng minh Iy ®éng.
Ché y c,c h»ng ®%ing thgc sau:

(4+BY =4> +24B + B>
(U+B+CY =4 + B> +C*> +24B +2AC +2BC
(4+BY =4° +34°B+34B* + B’

VY db 1:

Cho a, b, ¢, d,e Iy c,c seé thuc chgng minh r»ng

2
a) a’ +bT >ab

b)a> +b* +1>ab+a+b
Q)a’+b*+ct+d*+e 2alb+c+d+e)

Givi:




2

a) 4’ +b— >ab
4

© 4a’ +b* 24ab = 4a’ - 4a+b* =0

= @a-bpY =0  (bEt ®¥ang thac nuy lu«n ®4ng)
.. 2 ~
VEy +% >ab  (dEu b»ng xy ra khi 2a=b)

b) a*+b*+1>ab+a+b
o 2a’ +b> +1)>2ab+a+b)
© a’-2ab+b*+a’ - 2a+1+b> - 2b+1>0
o (a-b)> +(a- 1> +(b-1)> =0 BEt ®%ng thac cuéi ®4éng.
VEY a>+b* +1>ab+a+b
DEu b»ng x1y ra khi a=b=1
c) A +br+ct+d vt zalb+c+d+e)
o4 +b*+ct+d* +e )=dalb+c+d+e)
o G- 4ab+4p* )+ G2 - gac +4c2)+ 2 - dad + 44 )+ (0% - 4ac +4¢) =0
© @-20Y +@-2¢¥ +@-24Y +@-2¢F =0
] BEt ®%ng thac ®6ng vEyY ta cd ®iOu ph¥i chgng minh
VY do 2:
Chgng minh rs>ng: @+ )Xa? +5*) =+ Na* +5*)
Gifli:
(alo+bloxa2+b2)2(ag+b8Xa4+b4) S 4244 +a2h° + b2 542 +4%b* +a*ht + 2
& a*p2?- p)+ap*B? - a?)>0
® a’b*(a*b?*)(a*b%)>0 < a’b’*(a*b?)*(a*+ a*b*+b?) >0
BEt ®Y4ang thgccuei ®6ng vEy ta ca ®iOu ph¥i chgng minh

VY db 3: cho x.y =1 v x.y
Chgng minh x;ff >22
x;ff >22 vX:X)y n2n x-y ) 0 =x*+y?> 22 ( x-y)

2 X24y2- 22 X+22y 209 X2+y?+2- 242 X+2/2y -2 >0
& X2+y2+(42)3%- 242 x+242Yy -2xy >0 vXx x.y=1 n2n 2.x.y=2

= (x-y-42)? > 0 8§iOu npy lu«n lu«n ®dng . VEy ta c& ®iOu ph1i chgng minh
VY db 4:

1)CM: P(X,y)=9x>y* +y* - 6xy- 2y+1=0 Vx,yER
2)CM: Ja* +6> +c* <l +|p|+|d]  (gii y :bxnh ph—=ng 2 vO)
3)choba sé thuc kh,c kh«ng x, y, z thda m-n:

xy.z =1
1 1
—+—+—<x+y+z
X y z
Chgng minh r»ng :cd ®6ng mét trong ba se x,y,z lin h-n1
(®O0 thi Lam S—n 96-97)
Gifi:

XDt (x-1)(y-1)(z-1)=xyz+(xy+yz+zx)+x+y+z-1

-2 trong 3se x-1,y-1,z-1 ©m ho&c cY basc¢-1,y-1,z-1Ilpd-ng.

1.1 1 111 1 1.1
= - - —t—+— )= -(—T—T— 0 —+t—+—
(xyz-1)+(x+y+2z) xyz(x+y+z) X+y+z (x+y+z) > (vxx+y+z< X+y+z theo gt)
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NO# tréng hip sau xYy ra thx x, y, z >1 2 x.y.z>1 MOu thuEn gt x.y.z=1 b¥t buéc ph¥i
x9ly ra tréng hip tr2n tgc lu ca ®6ng 1 trong base x,y ,zlpselinh—-n1

Ph—ng ph_p 3: ing bEt ®%nq th n th

1) C, c bEt ®1/4ng thrac pho
a) x> +y° =2xy
b) x*+y’ =[x | dEu( =) khix =y =0
c) (x+y)2 >4xy

>2

Dyt

2)BEt ®¥4ng thac C« sy: Gra ra venta, Jaa,a,...a, Vii a,>0

n
3)BEt ®Y4ng thgc Bunhiacopski
(a+u++a)( )> +u++a)
4) BEt ®Y4ng thac Tre- b -sbp:

NGU {aSbSC S aAd +bB +cC Za+b+c‘A+B+C
A<B<C 3 3 3
NOU {aSbSC R aA+bB +cC a+b+c A+B+C
A=B=>C 3 3 3
A | a=b=c
DEu b>>ng x9y ra khl{A —g=C
b/ c_cvY db
vY db6 1 Choa, b,cluc, csékh«ng ©m chagng minh r»ng
(a+b)(b+c)(c+a)=8abc
Gifli:
C.ch 1:Ding bEt ®¥ang thac phé: G+ ) =4xy
Taca G+bY =4ab; G+cY =4be  ;  (C+a) =4ac

2 @+bY G+cY C+aY >64ab*c® =Q®abc Y

2 (a+b)(b+c)(c+a)=8abc
DEu“="xfyrakhia=b=c
1

vY db 2(tl gifi): 1)Cho a,b,c>0 v a+b+c=1 CMR: %*g*% >9 (403-1001)

2)Cho x,y,z>0 v x+y+z=1 CMR:x+2y+z=4(1- x)(1- »)(1- 2)

3)Cho a>0, b>0, c>0

CMR: a+b+cz§

b+c c+a a+b 2
4)Cho x=0,y20 thda m-'n 2vx- .y =1 ;CMR: x+y2§
vY d6 3: Choa>b>c>0 vy o’ +b*+c* =Ichgng minh r»ng

a’ b’ e 1
+ + >
b+c a+c a+b 2




Gifli:
at >b* >’
Do a,b,c ®ei xgng ,gi1s6 a>b>c = | a b _ ¢
b+c a+c a+b

,p dong B§T Tr2- b-sbp ta ca
a’. a +57. b +c. ¢ 2a2+b2+62_
b+c atc a+b 3
VEy @ bl DEu b»ng x1y ra khi a=b=c=~—
22 N

b+c a+c a+b
vY db 4:
Cho a,b,c,d>0 vu abcd =1 .Chgng minh r»ng :
ad b+t +d> +ab+)+bl+d)+de+a) =10
Gifi:

a b c
+ +

b+c a+c a+b

1
3

3_1
2 2

Taca ao’+b*>>2ab
ct+d* >2cd
1

Do abcd =1 n2n cd =L (ding x+—==)
ab X

1

2

Tacd a’ +b* +c* >2(ab+cd) 22(ab+Lb) >4 (1)
a

MAEt kh c: ab+)+blc+d)+dl+a)
=(ab+cd)+(ac+bd)+(bc+ad)

bc+L >2+2+42

bc

ab+L + ac+i +

ab ac
VEya® +b> +c? +d* +alb + )+ ble + d)+dle +a) =10
vY d6 5: Cho 4 sé a,b,c,d bEt ki chgng minh r»ng:
\/(a+c)2 +(b+d)? =a? +b? +/c? +d>
Gifli: Ding bEt ®¥ang thgc Bunhiacopski
tacd ac+bd<ya?+p* e +d*
MU G+cF +G+dY =a® +b> +20c +bd)+c* +d’
<@ +p)r 2@ + 2 A +dE + P+
= \/(a+c)2 +(b+d)? <Ja? +b? +/c? +d?
vY dé 6: Chgng minh r»ng
aA2 +b* +c¢* 2ab+bc+ac
Gifi: Ding bEt ®%ng thgc Bunhiacopski
C,ch1l: Xbtc&Epse(1,1,1) vu (a,b,c) taca
G2 +12 +121a2 +b2+c?) =Qa+1b+1c)
= 32 +0% +¢2)>a? +b2 +¢* +20ab +be +ac)
> g2 +b2+c >ab+be+ac  §iOu ph¥i chgng minh DEu b»ng x1y ra khi a=b=c

Phong ph p 4: S6 dong t¥nh chEt b¥c o

luy: A>Bvub>cthx A>c
O0< x <1 thx x’<x
vY dob 1:
Cho a, b, c,d >0 thda m'n a> c+d, b>c+d
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Chgng minh rong ab >ad+bc

Gifli:
. |la>c+d a-c>d>0
Taca {b>c+d - {b-d>c>0
= (a-c)(b-d) > cd
© ab-ad-bc+cd >cd
© ab> ad+bc (®iOu ph1i chgng minh)
vY dé 2:

Cho a,b,c>0 thda m-n a’+b*+c’ =

W | w»n

Chgng minh L.

a b c¢ abc
Gifi:
Ta ca :(a+b- c)’= a?+b?+c?*+2(ab-ac-bc)) 0
> ac+bc-ab < %( a’+b%+c?)

: .= L 1 1 1
= ac+bc-ab s%< 1 ChiahaivOchoabc>0 taca —+—--—-< 1

) a c abc

vY dé 3

Cho 0 < a,b,c,d <1 Chgng minh r»ng (1-a).(1-b) ( 1-c).(1-d) > 1l-a-b-c-d
Gifi:

Ta ca (1-a).(1-b) = 1-a-b+ab
Do a>0, b>0 n2n ab>0
> (1-a).(1-b) > 1-a-b (1)
Doc<ln2nl-c>0taca
> (1-a).(1-b) ( 1-c) > 1-a-b-c
> (1-a).(1-b) ( 1-c).(1-d) > (1-a-b-c) (1-d)
=1-a-b-c-d+ad+bd+cd
> (1-a).(1-b) ( 1-¢).(1-d) > 1-a-b-c-d
(§iOu phvi cheng minh)
vY dé 4
1- Cho 0 <a,b,c <1 . Chgng minh r»ng
2a° +2b° +26° <3+ a’b+bic+cta
Gifi :
Doa<1l = 4'<1 vu
Ta ca ﬁ-az)(l-b)<0 2> 1-b-4*+4b>0
> 1+ >4 +Db

muO<ab<l = & >4, 0 >p

TO (L) vu (2) = 144> P+

VEY 45 < 1440

T-ng tu »*+ ¢ <1+b%c

C+a*< 1+c%a

Céng c,c bEt ®Y4ang thec ta ca :

2a° +2b° +2¢° <3+a’b+bic+c’a

b)Chgng minh r»>ng : NOu 4 +5* =¢* +4*> =1998 thx |ac+bd [=1998
(Chuy2n Anh -98 - 99)




Taca (ac + bd)? + (ad - bc )? = a’c? + b2¢? +2abed +a?d * +b*c*-2abcd =
= a%(c2+d?)+b?(c?+d?) =(c?+d?).( a%+ b?) = 19982
ré rung (ac+bd)? < Gc+bdY +(ad - bel =1998°
2 |ac + bd| <1998

2-BuitEp: 1, Choc,cséthlc : ai; azas ....;a0s thdam:n: ai+ a;+as + ....+az0s =1
. 1 N .
chgng minh rsng : al+a; +a; +....+ a5, >—— ( ®O thi vuo chuy2n nga

72003
ph,p 2003- 2004Thanh haa )
2,Cho a;b;c >0 thda m-'n :a+b+c=1(?)

Chgng minh r»ng: (é— 1).(%- 1).(%— 1) =8

Ph—ng ph_p 5: ding tYnh chEtcia th sé
KiOn thac
1) Choa, b,cluc,cse d—-ngthx
= a a atc
a - NOu z>1 thx Z>m

b-NOu %<1 thx 4<%*¢
. b b b+c
2)NOu b,d >0 thx t6

a c
—<—=
d

b

a a+c C
— < —
b b+d d

vYdol:
Cho a,b,c,d > 0 .Chgng minh r»ng
a b c d

1< + + +
a+b+c b+c+d c+d+a d+a+b

<2

Gifli :
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Theo tYnh chEt cfia td 10 thec ta ca

a <o a < a+d (1)
a+b+c a+b+c a+b+c+d
M/t kh ¢ : ¢ 5 ¢ (2)

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

To (1) vu (2) taca

a < a a+d
atb+c+d a+b+c a+b+c+d
T-ng tutaca
b b b+a
< <

(3)

at+b+c+d b+c+d a+b+c+d (4)
c c < b+c (5)
a+b+c+d c+d+a a+b+c+d
d d d+
< ‘ (6)

<
~a+b+~c+d d+a+b a+b+c+d
céng vO vii vO cia (3); (4); (5); (6) taca
a b c d
+ + +
a+b+c b+c+d c+d+a d+a+b

vY dé 2:

1<

<2 ®iOu phvi chgng minh

Cho:; <% vib,d > 0 .Chang minh r>ng ;< abted ¢

7<_
b b +d*> d
- ~a ¢ ab cd ab ab+cd cd c
GHL MO <y " a4
.. a ab+cd c L . .
Ll — < —
VEy by rird 7 ®iOu phvi chgng minh

vY dé 3 : Cho a;b;c;dlu ¢, c sé nguy2n d—ng thda m-n: a+b = c+d =1000
txm gi, trb Iin nhEt cﬁa%+§

gifi: Kh«ng mEt t¥nh teeng qu.t ta gif sé : = <L 1
C

a+b
c+d

S

YRS
IA
Q| >
IA
QU >

2 <1 vx a+b = c+d
C

a, NOu :b <998 thx 35998 > 3+35999
C

b, NOu: b=998 thx a=1 = 3+§=1+9;£§1t gi_ trb Iin nhEt khi d= 1; c=999
C C

VEy gi_ trb Iin nhEt ciia %+2 =999+ ' khi a=d=1: c=b=999
c d 999
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Ph=ng ph_p 6: Ph-=ng ph, plum tréi
Ding c,c tYnh bEt ®%ang thgc ® 0 ®a mét vO cfia bEt ®%4ng thgc vO d'ng tYnh ®ic
teeng h+u h'n ho/c tYch h+u h'n.
(*) Ph—=ng ph,p chung ®0 tYnh teeng h+u h'n:
S=u+u,+...+u,
Ta cé g¥ng biOn ®zei sé hing taeeng qu,t u, vO hiOu cfia hai sé hlng lian tiOp nhau:
U, =a;, - apy,y
Khi ®a :
S = (al - a2)+(a2 - a3)+....+(an - an+l)=al -,
(*) Ph—=ng ph,p chung vO tYnh tYch h+u h!n

n

a,
u, =
a .
. a, a, a, _ a
Khi ®3 P= —+-.—=.... =
a, a, a,. a,q
VY dol:
Vii mai sé tu nhign n >1 chgng minh r»ng
1 1 1 1 3
—< +.... —
2 n+l n+2 n+n 4
Gii:
. 1 1 .
Ta ca > = vii k=1,2,3,...,n-1
n+k n+n 2n
Do ®a:
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1 1 1 1 1 n
+ +ot—>—F. +—=— =

1
n+l n+2 " 2n 2n T 2n 2n 5

VY db 2 :
Chzng minh r»ng:

\/_ f f >o(n+1-1) Vii n Iy sé nguy?@n

Gifli :

.12
Tacd == 7 JE+JkT_2JkT Ji)

Khi cho k chly t&d 1 ®0On n ta c3

1>2W2-1)
L oo )
—>2W3-42
> 2542
%>2\/n+~-\/;) A
Céng t6ng vO c,c bEt ®Yang thac tr2n ta ca
\/, \/, \/,>2\/n+ -1)
VY db 3 :
Chgng minh r»ng Z%<2 VneZz
k=
it

Tacs Lo 111
aca G- D k-1 k
Chokchlytd 2 ®0On ntaca
1 1
22 2
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Ph—ng ph p 7:
3 Ding bEt ®Y4ng thgc trong tam gi ¢
Luy: NOu a;b;clu se ®o ba ctnh cha tam gi,c thx : a;b;c> 0
Vu |b-c|] <a<b+c ;|lac]<b<a+c ;|a-b]<c<b+a
VY db1: Cho a;b;clu sé ®o ba ctnh cfia tam gi,c cheng minh r»ng
a, a’+b?+c?< 2(ab+bc+ac)
b, abc>(a+b-c).(b+c-a).(c+a-b)

Gifi
a)Vx a,b,c lusé ®o 3 ctnh cfia mét tam gi,c n2n ta ca
O<a<b+c a’ <a(b+c)
O<b<a+c = b* <b(a+c)
O<c<a+b c* <c(a+b)

Céng tdng vO c,c bEt ®¥4ng thec tran ta ca
a’+b?+c?< 2(ab+bc+ac)
b)Tacd a>|bc| =da*>a*-0b-¢*>0
b>la-c| = bp>b*-(c-a)*>0
c>lab| = #>c-(a-b)7>>0
Nh©n vO c c bEt ®Y4ng thagc ta ®ic
= a’b’c’ >{a2- »- C)ZJ{b2 - (- a)ZJ{cz- (a- b)ZJ
= b >a+b-cYB+c-a¥lc+a- by
= abe>+b- )b+c- adlc+a- b)

VY d62: (404 - 1001)
1) Cho a,b,c Ip chiOu dui ba cinh ciia tam gi,c
Chgng minh r»ng ab+bc+ca<a® +b* +c* <2(ab+bc +ca)
2) Cho a,b,c Ip chiOu dpi ba ctnh cfia tam gi c ca chu vi b»ng 2
Chegng minh r»>ng 4’ +b* +c* +2abc <2
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) Ph—-ng ph_p 8: ® i biOn sé
VY dol:

Cho a,b,c > 0 Chgng minh r»ng bi " :

3
>=(1)
c c+a a+b 2

Gili:
~ +z-Xx +x- x+y-z
§/t x=b+c; y=c+a ;z=a+b taca a=% ;v b= %; =%
~ y+z-x z+x-y x+y-z 3
=3 + + >—
taca (1) 2x 2y 2z )
= X+£-1+£+£-1+£+£-123
X X y oy z z
o ( Z+£)+(£+£)+(£+Z) >6
y X z y oz
o 1 N , y X . z X z y a ~ .
BEt ®Y4ng thgc cuei cing ®0ng vX (;+;Z2, =+ 22; ;+;Z2n—nta ca ®iOu phfvi
X Z
chgng minh

VY do2:
Cho a,b,c >0 vua+b+c<l
Chgng minh r»ng
1 1 1
+ + >9 1
a*+2bc b +2ac ¢’ +2ab (1)

Gifi:
§EtX = g*+2bc ; Y= b*+2ac ; Z= ¢’ +2ab

Taca x+y+z =@ +b+c) <1

(1) = l+l+l >9

ot Viix+y+z<1l vux,y,z>0
Theo bEt ®Y4ng thec C«si ta cé

xX+y+z 23_3,,/)()}2
1 1 1

Loty [T
x y z xyz
> (x+y+z). l+l+l >9
x y z
Mu x+y+z <1
VEy l+l+129

(®pcm)
X y z
VY do3:
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Cho x>0 ,y>0 thda m:n 2vx-.» =1 CMR x+y2%

Gili y: ,
SEL Vx=u , Jy=v =22u-v=1VuS =x+y =y>+y>Vv = 2u-1 thay vuo tYnh S min
Bui tEp

1)Choa>0,b>0,c>0 CMR: 24+ 1%, ¢ g

"b+c c+a a+b

2)Teeng qu,tm, n, p,q,a b>0
CMR

na +’w + Pe Z%Qﬁ;+¢;+J;7-Gn+n+p)

b+c c+a a+b
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Ph—-ng ph_p 9: ding tam thgc bEc hai

Lluy:
Cho tam thgc bEc hai fG)=ax? +bx+c
NOu A<0 thx afG)>0 Vx € R
NOu A=0 thx a.fG)>0 Vx #- b
a
NOu A>0 thx a.fG)>0 vii x<x, hoEc x>x, (x,>x)
a.fG)<0 vii x <x<ux,
VY dél:
Chgng minh r»ng
f(x,y)=x2+5y2-4xy+2x- 6y+3>0 (1)
Gifi:

Tacad (1) © x*-2xCy-D+5)*-6y+3>0
A =Qy-1F-5y*+6y-3
=4y’ -4y +1-5y*+6y-3
:—(y-1)2—1<0

VEy fG.,»)>0 vii maix,y

VY db2:
Chgng minh r»ng
f(x,y)=x2y4 +2(x2 +2)y2 +4xy +x* >4x)’

Gifli:
BEt ®%2ng thgc cCn chgng minh t—-ng ® —~ng vii
x2y? +2(¢2 +2).y2 +4xy+x7- 4xy’ >0
= (V2 +D) 2 +4yA- y¥x+4)y2>0
Tacd A =4y20- »2)- 4,22 +1) =-1612 <0
Vx a=(>+1F>0 VEy rG)>0 (®pcm)

Ph—ng ph_ p 10: ding quy n'p to,n hac

KiOn thec: ) )
§0O chgng minh bEt ®Y4ng th@c ®6ng vii n>n,ta thuc hiOn c,c bic sau :
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1 - KiOm tra bEt ®Yang thgc ®6ng vii n=n,

2 - GiY s0 B§T ®6ng vii n =k (thay n =k vuo BST cCn chgng minh ®ic gai Iy gif
thiOt quy np)

3- Ta chgng minh bEt ®Y4ng thgc ®éng vii n = k +1 (thay n = k+1vpo B§T cCn
chang minh rdi biOn ®aei ®0 ding gi thiOt quy np)

4 - kOt luEn BST ®6ng vii mai n>n,

VY dél:
Chgng minh r»ng

1 +L+.m+i<2_l Vne N;n>1 (1)

1_2 2? n’ n
Gifli :
Viin =2 taca 1+i<2-% (®46ng)

VEy BS§T (1) ®6ng vii n =2
GiY so BS§T (1) ®6ng vii n =k ta ph¥i chgng minh
B§T (1) ®6ng viin = k+1
ThEt vEy khi n =k+1 thx

(1) e = %+....+L2+%< !
- 2 k= (k+1) k+1

Theo gif thiOt quy nlp
<:>i+i+....+i+;<2-l+ ! <2- !
1?22 K> (k+1) ko G+1) k+1

l+ + 1 < ! + ! <l

P (k+1)* k+1 G+ K

=

k+1+1 1 . L
7(,:”;2 << k(k+2) <(k+1)” & k?+2k<k?+2k+1 §iOu nuy ®dng .VEy bEt ®%ng

thac (1)®ic chgng minh
VY d62: Cho neN vua+b>0

n

n n
a"+b
<

2

a+b

Chgng minh r»ng

(1)

Ta thEy B§T (1) ®6ng vii n=1

Gif s6 BST (1) ®06ng vii n=k ta phfi chgng minh B§T ®0ng vii n=k+1
ThEt vEy viin = k+1 ta ca

(1) o a+h k+1 ak+1 +bk+1
2 2
k k+1 k+1
o a+b 'a+b < a"+b (2)
2 2 2
k k k+1 k k k+1 k+1 k+1
VO tri2) < a" +b ‘a+b _a +ab* +a"b+b Sa +b
2 2 4 2

o a/(+1 +bk+l i ak+1 +abk +akb+bk+l 20

2 4
e @ - Ma- p)=0 (3)
Ta chgng minh (3)
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(+) Gif1sd a>b vugivthiOtcho a>-b © a7

© a* =p|" =p* > - )a-p)=0
(+) Gi1 s6 a < b v theo gif thiOt -a<b © o <t = o <p* © " - b Wa- b) =0
VEy BS§T (3)lu«n ®6ng ta c&d (®pcm)

Ph—-ng ph_ p 11: Chgng minh phin cheng

Luy: i
1) Gif s6 ph¥i cheng minh bEt ®Yang thgc nuo ®a ®dng , ta h-y gif s6 bEt ®%ng
thac ®3 sai v kOt hip vii ¢, c gif thiOt ®0 suy ra ®iOu v« ly , ®iOu v« ly ca thO I
®iOu tr,i vii gif thiOt, ca thO Iu ®iOu tr,i ngic nhau .Td ®& suy ra bEt ®¥ng thec cCn
chgng minh Ip ®46ng ) )
2) Gif so ta phYi chgng minh I[uEn ®0 “G = K”
phPp to,n mOnh ®0 cho ta :

_ Nh vEy ®0 phit ®pnh luEn ®0 ta ghDp tEt c gif thiOt cfia IJuUEn ®O vii phii ®bnh
kOt IuEn cha na .

Ta théng ding 5 hxnh thgc chang minh phin chgng sau :
A - Ding mOnh ®0 phin ®1o : K N G

B - Phi ®Pnh r«i suy tr.i gif thiOt :
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C - Phii ®Pnh rdi suy tr,i vii ® Ou ®dng
D - Phfi ®bnh rdi suy ra 2 ®iOu tr i ngic nhau
E - PhiA ® Pnh rai suy ra kOt IuEn :

VY dob 1:
Cho ba se a,b,c thda m'n a +b+c >0, ab+bc+ac >0, abc>0
Chgng minhr»nga>0,b>0,c>0
Gifli :
Gifsba<0thxtbabc>0=>a#0do®aa<0
Mpabc>0vpa<0=2cb<O
T6 ab+bc+ca > 0 = a(b+c) >-bc >0
Vxa<Ompa(b+c) >0 > b+c<0 ;
a<0Ovub+c<0 = a+b+c<O0tr,igifthiOta+b+c>0
VEya>0t-ngtutacab>0,c>0

VY dé 2: S
Cho4sea,b,c,dthaamn ®iOukiOn i
ac > 2.(b+d) .Chgng minh r»ng ca Yt nhEt mét trong c,c bEt ®¥ng thgc sau Iu

sai:
a’*<4b , ct<4d
Gifli :
Gif s6 2 bEt ®¥ang thec : a><4b , *<4d ®Ou ®dng khi ®a céng c,c vO ta ®ic
a’*+c’ <4(b+d) (1)

Theo gi thiOt ta ca 4(b+d) <2ac (2)
TO (1) vH (2) = a*+c*<2ac hay @-cF <0 (v« ly)
VEy trong 2 bEt ®Yang thac o> <4b VM ¢ <4d ca Yt nhEt mét c c bEt ®Yang thac sai

VY db 3:
Cho x,y,z > 0 vu xyz = 1. Chgng minh r»ng

~ 11 1 i . )
NOu x+y+z > ;+;+; thx ca mét trong ba se nuy lin h-n 1
Gifli :
Ta cd (x-1).(y-1).(z-1) =xyz - xy-yz + x + y+ z -1
11 1
=X+y+2z- (;+;+;) VX Xyz =1

theo gif thiOt x+y +z > é+%+§
ngn (x-1).(y-1).(z-1) > 0
Trong ba se x-1, y-1, z-1 ch@ ca mét se d—ng
ThEt vEy nOu ¢ ba sé d=ng thx x,y,z > 1 = xyz > 1 (tr,i gi{ thiOt)
CBn nOu 2 trong 3 se ®a d—ng thx (x-1).(y-1).(z-1) < 0 (v« ly)
VEy cd mét vu ch@ mét trong basé x, y,zlinh-n1
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PhCniii: c,c bui tEp n©ng cao

1/ding ®bnh nghUa
1) Choabc =1 vp &' >36..Chgng minh r>>ng%+ b’+c?> ab+bc+ac

Gifi

.. 2
Ta ca hibu: %+ b2+c2- ab- bc - ac

2 2
=2 +% 4 b?+c?- ab- bc - ac
412

2 2
= (%+ b2+c2- ab- ac+ 2bc) +f—2- 3bc
g_b_ )2 + a’ - 36abc
2 124

=(%-b- c)? +%6abc>0 (vx abc=1 vua®>36 n2n a>0)
a

=(

VEy : %+b2+c2> ab+bc+ac §Ou phi cheng minh
2) Chgng minh r»ng

a) x'H+yt+Z 41220 (0’ - x+z+])
b) vii mai sé thuc a, b, cta ca
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a>+5b> - 4ab+2a- 6b+3>0
C) @’ +2b’-2ab+2a-4b+2 >0
Gifli :
a) Xbt hiOu
H= x"+y"+z>+1- 2x7)> +2x% - 2xz- 2x
= (xz-yz)z+(>c-z)2+(x-l)2
_H>0 ta c& ®iOu ph1i cheng minh
b) VO tr.i ca thO viOt
H= G-26+1) +G-1F +1
= H>0 taca ®Ou phvi chgng minh
c) vO tr,i ca thO viOt
H= G-bs+1F+G- 1>
> H >0 ta c& ®iOu phvi chgng minh

Gifli :
Tacad x>+ =G-yP+20=G-p¥+2 (vx xy=1)
> (2+y2) =G- )Y +4G- ¥ +4
Do ®a BS§T cCn chgng minh t—=ng ® —ng vii
G- y)4 +4G - y)2 +4 =8 - y)2
& G-y)Y-4G-yr+4=0
@ |G- yP-2f 20
B§T cuéi ®6ng n2n ta cd ®iOu phYi chang minh

2) Cho xy >1 .Chgng minh r»ng
1

1 2
+ >
1+x> 1+y° l+xy
Gifi :
1 1 2
2 + >
Taca 1+x* 1+y* l+xy
S S S [ R
I+x° I+y I+y° 1+xy
(=] X X 2
(1+x2)(1+xy) (1+y2)(1+xy)_
o x(y - x) y(x- )

(1+x2)(1+xy) (1+y2)(1+xy)_
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(y- x)z(xy- D
e >0
0+ )0 +52)0+x0)
B§T cuéi nuy ®6ng do xy > 1 .VEy ta ¢ ®iOu phi chang minh

lii / ding bEt ®Yang th hé

1) Choa,b,cluc,csethucvpa+b+c=1

: 1
Chgng minh r»ng a’ +b* +¢* 3

Gifi:
.p déng BS§T BunhiaC«pski cho 3 se (1,1,1) vu (a,b,c)
Ta ca GQa+1b+1cF <Q+1+DG2 +b° +¢2)
o G+b+c¥ <32 +p% +¢?)
o  a+b+c’ % (vx a+b+c =1) (®pcm)

2) Cho a,b,c luc,c se d—ng
11 1
a b c

Chgng minh r»ng  @+b+c) 29 (1)

Gifli :

(1) & 1+ﬁ+3+2+1+é+£+£+129
c a c a a

a b

— 4+

a

a ¢
4+

c a

+ é+E >9

c

& 3+ +

_p déng BST phd f%zz Vi x,y > 0
Ta ca BST cuei cing lu«n ®éng

VEy G+b+c) Hso (®pcm)

1 1
4=
a c

Iv / ding ph—=ng ph_p b%c cCu
1) Cho 0 < a, b,c <1 .Chgng minh r»ng :
2a° +2b° +2¢° <3+a*h+bic+cta

Gifli :
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Doa<l = <1 vy b<1
Nen (- a2)0- 52)>0= 1+a%- a*- b>0
Hay 1+ad’b>a’ +b (1)
MEt kh,c0<a,b <1 = >4 ; b>p°
2 1+a’>a’ +b’
VEY &’ +b’<1+a’
T—-ng tu ta ca
b+’ <l+bc

&+t <1+c%a
2 20’ +2b°+2¢° <3+a’h+b’c+cla (®pcm)
2)Sos,nh 31" vu 17%
Gifli :
Ta thEy 31" < 32" =(25)" =2% < 2%
M/t kh ¢ 2% =241 =(2*)" =16" <17"
vVéy 31" <17% (®pcm)
V/ ding tYnh chEt t@ sé
1) Choa,b,c,d >0 .Chgng minh r»ng :

a+b b+c c+d d+a
2< +

+ + <3
a+b+c b+c+d c+d+a d+a+b

Sii
VX a,b,c,d>0n2ntaca
a+b < a+b < a+b+d
a+b+c+d a+b+c a+b+c+d
b++c < b+c < b+c+a
a+b+c+d b+c+d a+b+c+d
d+a < d+a < d+a+c
_ a+b+c+d d+a+b a+b+c+d
Céng c,c vO cfia 4 bEt ®¥ng thgc trén ta ca :
a+b b+c c+d d+a
2< + + +
a+b+c b+c+d c+d+a d+a+b

(1)

(2)

(3)

<3 (®pcm)

2) Cho a ,b,c luse ®0 ba ctnh tam gi,c
Chgng minh r»ng
a b c

1< + + <2

b+c c+a a+b

Gifli :
VX a,b,cluse ®o ba ctnh chatamgi,cn®ntacaab,c>0
Vwua<b+c; b<a+c ;c< a+b

T8 (1) = a < a+a _ 2a
b+c a+b+c a+b+c
MEtkh ¢ ——>—¢

b+c a+b+c
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.. - a 2a . o b b 2b
VEy ta ca < < T=ng tu ta ca < <
y a+b+c b+c a+b+c 9 a+b+c a+c a+b+c
c c 2c
~ A a+b+c b+a a+b+c
Céng tong vO ba bEt ®¥2ng thgc trén ta ca :
a b c
1< + + <2 ®pcm
b+c c+a a+b (®p )
V/ ph=ng ph_p luym tréi :
1) Chgng minh BST sau :
1 1 1 1
a) —+—+...+ <—
13 3.5 2n-1).2n+1) 2
b) 1+L+ ! +...+¥<2
1.2 123 1.23....n
Gifi :
a) Ta ca
1 _1 Qk+1)- 2k-1) _1[ 11
@n-1.2n+1) 2" 2k-1.2k+1) 2(2k-1 2k+1
Chonchly td 1 ®0n k .Sau ®& céng I'i ta ca
1 1 1 1 2 1
— 4.+ =—.|1- <— ®
1335 7 (2n-1).2n+1) 2 [ el Sz (@pcm)
b) Ta ca
1 1 1 1 1 1
+—+ +ot——<l+t—+——+.
12 123 1.23...n 12 123 (n-Dan
< 1+ 1-l + l-l +...+ L-l <2-l<2 (®pcm)
2 n-1 n n

25




PhCn iv : gng déng cfia bEt ®Yang thgc
1/ ding bEt ®%ng thgc ®O txm cc trb
Luy
-NOu f(x) > A thx f(x) ca gi, trb nh& nhEt Iu A
- NOu f(x) <B thx f(x) ca gi, trb lin nhEt Iu B
VYdo1l:
Txm gi, trb nha nhEt cAa :
T = |x-1| + |x-2| +[x-3]| + [x-4|
Gifli :
Taca |x-1| + |x-4| = |x-1] + |4-X] = |x-1+4-x| = 3
Vi o |x- 2+ |x- 3 =fx- 2|+ [3- x| 2[x- 243- x| =1 (2)
VEY T = |x-1| + |x-2| +|x-3| + |x-4] > 1+3 =4
Tacatd (1) = DEub»ng xMy ra khi 1<x<4
(2) = DEub»ng xfy ra khi 2 <x<3
VEy T ca gi, trb nhd nhEt Ip 4 khi 2 <x <3

VY do2:
Txm gi, trb lin nhEt cfia
S = xyz.(X+Y).(y+2).(z+X) viix,y,z>0 vu x+y+z =1
Gifli :
VX x,y,z> 0, ,p déng BST C«si ta ca
X+y + 2z =33xyz

1 1
= 3xyz <—= <—
A xyz 3 xyz 77
.p déng bEt ®¥ang thac C«si cho x+y ; y+z ; x+ztaca

(c+y).(y+2).(z+x) 23{/(x+y).(y +2).(x+2z)
= 2 23{/(x+y).(y +z).(z+x)

DEu b»ng x9y ra khi x=y=z=%

27 27 729

e o , - 8 . 1
YEy S ca gi, trb lin nhEt Iu 29 khi x=y=z= 3
VY do 3: Cho xy+yz+zx =1
Txm gi, trb nhd nhEt cia  x* +y* +2*
Gifli :
,p déng BS§T Bunhiacepski cho 6 se (x,y,z) ;(x,y,2)

Ta ca G+ yz+20) <G 492 +22)
= 15(x2+yz+zz)2 (1)
Ap doéng BST Bunhiaceépski cho (x°,y%,z*) vu (1,1,1)
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. (x2 +y2+22)2 S(12+12+12)(X4 +y4+Z4)
Ta ca 2 2 252 4 4 4
S (X +y +z7) S3(xT+y +z2Y)
T6 (1) vu (2) = 1 <3(x* +y* +2%)

1
= xt+yt+zt <=

VEy x*+y*+z* ca gi, trb nha nhEt I % khi x=y=z= i?
Trong tam gi,c vu«ng ca cing c*nh huyOn , tam gi,c vu«ng nuo ca diOn tYch lin

Gifi: ‘
Gai c*nh huyOn cfhia tam gi,c lu 2a
§éng cao thuéc c*nh huyOn Iy h )
Hxnh chiOu c,c c*nh gac vu«ng I2n c*nh huyOn Iu x,y

~ 1
Tacd S =5.(x+y).h =ah =a~n* =afxy

Vx a kh«ng ®aei mu x+y = 2a_
_VEy S lin nhEt khi x.y lin nhEt < x=y o
VEy trong c,c tam gi,c ca cing c*nh huyOn thx tam gi,c vu«ng c©n ca diOn tYch lin
nhEt




VY dbo1l:
Gifi ph—=ng trxnh sau
43x2 +6x+19 +4/5x2 +10x +14 =4- 2x- x°
Gifli :
Tacd 3x?+6x+19 =3.(x" +2x+1)+16
=3.(x+1)* +16 =16

502 +10x+14 =5.(x +1) +9 >9

VEY 435 +6x+19 +/5x> +10x +14 >2+3 =5
DEu(=)xfyrakhix+1=0 = x=-1
VEY  43x% +6x+19 ++/5x2 +10x+14 =4- 2x- x* khix =-1
VEy ph=ng trxnh c& nghiOm duy nhEt x = -1
VY do 2:
Gifi ph—=ng trxnh

x+v2- x> =4)" +4y+3
Gifli :

P déné B§T BunhiaCepski ta ca :

x+V2- 0 <P+ +(2- ) =242 =2
DEu (=) xfly rakhix =1
MEt kh c 4y +4y+3 =2y +1) +2>2

DEu (=) xfy ra khi y = %

. . 1
VEY x++/2-x* =4y’ +4y+3=2 khix =1 vuy=-5

VEy nghiOm cfia ph—ng trxnh Iu

VYdé3:
Gifi hO ph—ng trxnh sau:
x+y+z=1
x4yt +zt =xyz

Gifi : ,p dong BST C«si ta ca

4 4 4 4 4 4
XAy Yz 4

2 2 2

2x2y2+y222+22x2

X4+y4+z4=

2.2 2_2 2.2 2.2 2.2 2.2
X +yz z +z°z Xz +yx
XY AyE 2y N y

2 2 2

Zyzxz + zzxy + xzyz

>xyz.(x+y+2z)
VX x+y+z =1)
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Nan x*+y* +z* >xpz
DEu (=) xYyrakhi x=y =z =%
x+y+z=1

cd nghiOm x=y=z=1

x4yt +zt =xyz
VY db 4: Gifli hO ph—ng trxnh sau
o= 4/=8-y* (D

xy =2 +x° (2)

Té6 ph—ng trxnh (1) = 8-> >0 hay [y =V8
Té6 ph—ng trxnh (2) = x*+2 =[x|.[y| <22
= x’- 2\/5‘)6‘+\/272 <0
= (x]- V2)* <0
= =V
= xZi\/E

NOux = 2 thxy =22
NOux =-2 thxy=-22

.. .. .. x=\/§ x=2\/§
VEy hO ph—=ng trxnh ca nghiOm VI
y:-\/i y=-2\/5
lii/ ding B.§.t ® 0 gi¥i ph—ng trxnh nghiOm n

1) Txm c,c seé nguy?n X,y,z thol m-n
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x4y 4zt <xy+3y+2z-3
Gifi :
VX Xx,y,z Id c,c se nguy2n n2n
X +y 4zt <xy+3y+2z-3
o Xl +y +20- xp-3y-2z+3<0

2 2

< xz-xy+y7 + %- 3y+3 +(22-22+1)SO
2 2
o |lx-2Z| +3]L-1] +(z-1) <0 (*)
2 2
2 2
M [x- 2| +3)2-1] +G-1) >0 Vx,yE€R
2 2
2 2
o |x-2] +3]2-1] +G-1) =0
2 2
x-2=0
2 L
@«%-1:0@ y =2
z-1=0 Z71
x =1

C,cséx,y,zphfitxm Iy {y =2

z =1
VY dé 2: )
Txm nghiOm nguy@n d—ng cfia ph—ng trxnh
1 1 1
—+—+—=2
X y z

Gifi :
Kh«ng mEt tYnh teeng qu . tta gif1s6 x=y=z

1 1 1
Ta ca 2=—+—+—Sé:>22$3
X y z z

Mu z nguyénd—-ng vEy z =1

11
Thay z = 1 vpo ph-ng trxnh ta ®ic -+ =1

1 1 1
Theo gifsO0 x=ynédnl = —+— =—= y<2 muynguy2n d-ng

Xy
Neny =1hofkcy =2
Viiy =1 kh«ng thYch hip

<

Viy=2tacax=2
VEy (2,2,1) In mét nghiOm ciia ph—ng trxnh
Ho,n vb c c se tr2n ta ®ic c,c nghiOm cfia ph—ng trxnh
lu(2,2,1);(2,1,2); (1,2,2)
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VY db 3 :
Txm c,c c£Ep se nguy2n tho¥ m-n ph—ng trxnh

Jx+dx =y (%)

(*) Viix <0,y < 0thx ph—=ng trxnh kh«ng ca nghUa
(*) Vix>0,y>0

Tacd Jx+Jx =y © x+Jx =)

o Jx=p'- x>0

§/&t Jx =k (k nguy2@n d—ng vx x nguy2n d—ng)

Tacd k(k+1)=y
Nhng &> <k(k+1)<(k +1)’

= k<y<k+l
Mu gi+a k v k+1 Iy hai sé nguy2n d—ng lign tiOp kh«ng tan tli mét sé nguy@n d—-ng
nuo c9

N2n kh«ng ca cZ&Lp seé nguy2n d—ng nuo thoY m-n ph—ng trxnh .

VEy ph—ng trxnh cd nghiOm duy nhEt Iy : {y 0

Tui liOu tham khvo

Skokskoskoskskskokokkkk
1- to,n n©ng cao vu c,c chuy?n ®0 ®tisé 8
-nxb gi o déc 8 - 6 - 1998 ) )
T.c gif: NguyOn Ngac §m - NguyOn ViOt HYi - Vo D—ng Thoy

2- to,n n©ng cao cho hac sinh - ®*i se 10
-nxb §'i hac quec gia hp néi - 1998
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T.c gif: Phan Duy Kh{i

3 - to,n bai ding héc sinh ®%i sé 9
-nhp xuEt bn hp néi .
T.cgif: Vo H+u Bxnh - T«<n ThOn - §¢ Quang ThiOu

4 - s ch gi,o khoa ®%ise 8,9,10
-nxb gi,o doc - 1998
5-to,nn©ng cao ®*i se 279 bpi to,n chan lac
-nhp xuEt bin tri - 1995
T,cgifl: Va §i Mau

6 - Gi_ o trxnh ®%i sé s— cEp tréng ®hsp i - hy néi

32




	Néi dung
	PhÇn më ®Çu
	KiÕn thøc
	Gi¶i
	Gi¶i



