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A. MO PAU.
I. LY DO CHON DE TAI.

Thi hoc sinh gioi cap huyén, cap thanh phd va thi vao Iép chuyén toan I6p 10 ¢
Tp.Hb Chi Minh ludn c6 bai toan lién quan dén gia tri cua biéu thuc.

Hoc sinh can c6 dau tu 16n vé ngudn bai tap con phai cé cach thic hoc sao cho hiéu
qua. Ma mudn lam duoc diéu nay tic 12 hoc sinh phai ¢6 tinh doc 1ap lam viéc va két
hop véi nhom. Tir d6 hoc sinh c6 hudng glal quyet nhanh gon.

Viéc hd tro cho hoc sinh lam dang toan nay la can thiét, qua do6 gitip hoc sinh hoc hoi
nhiéu kinh nghiém: cac ky thuat bién doi. Bai tap tuy kho nhung trinh bay lai rat don
gian va hiéu qua.

Viéc tim ra mot “I6p™ céc bai tap cung dang (Bai tap lién quan dén gia tri caa biéu
thire) doi hoi mat rat nhiéu thoi gian truy cap (mac di c6 tim trén mang internet hoic
doc sach di nira).

Do d6 dé tao thuan loi cho gi4o vién va hoc sinh ¢ ngudn bai tap cung dang (Bai tap
lién quan dén gia tri cua biéu thirc) thyuc hanh t6i da 1am hai viéc nhu sau:

1/ Chon bai tap qua cac ky thi hec sinh giéi caa:
. Céc quan huyén caa thanh phé H6 Chi Minh.
. Bé thi hoc sinh gioi cap thanh phd ( TP.HCM).
. Pé thi cua cac tinh thanh khac.

2/ Viét mot so bai tap.

Hy vong giai phap nay gilp cho gido vién va hoc sinh:

. Khéng mat thoi gian nhiéu cho viéc tim kiém bai tap.
. Hoc hoi duoc nhiéu ki thuat giai.
. Gi4o Vvién c6 nhiéu co hoi dé phat trién cac bai tap hay.
. Hoc sinh c6 nhiéu co hoi doat giai qua cac Ky thi.

I1. LICH SU CUA GIAI PHAP.

T nim hoc 2012-2013 dén nay, dé thi hoc sinh gioi cap thanh phd (TP.HS Chi
Minh) “Bai s6 17 ¢6 sy lién quan dén gid tri cua biéu thirc. Pay 1a bai toan hay ma hoc
sinh can nam nhiéu k¥ thuat giai. Cach trinh bay bai giai dang nay thuong ngan gon.

Pé thi hoc sinh gioi 16p 8 cua huyén Hoc Mén ciing ¢6 bai 1 twong tu nhu bai 1 cua
dé thi hoc sinh gisi cap thanh phé.

Pé thi cac hoc ky va kiém tra dong loat (45 phat) cua huyén H6c Mon ciing xuat
hién bai kiém tra co su lién quan dén gia tri caa biéu thic.

Nham gilp cho gi4o vién c6 tai liéu 6n thi cho hoc gioi, cac ky kiém tra caa 16p 8 va
I6p 9. Sang kién: “Bai tap lién quan dén gia tri cua biéu thuc ”, da duogc viét ra. GiAi
phap nay gdom co6 82 bai tap, phan nhiéu la cac bai thi hoc sinh gioi cac cap & TP. Hb
Chi Minh va cac tinh thanh khac.



1. MUC PiCH NGHIEN CUU CUA PE TAI.
1. Kién thuc.
Cac quy tac:
. Nhan don thac véi1 da thuc, nhan da thuc vai da thiec.
. Chia don thuc cho don thuc.
. Chia da thuc cho don thuec.
. Chia da thurc cho da thuc.

Hoc sinh hiéu rd cac hang dang thic:
(A+B)’ =A? + 2AB + B? Tur d6 cho: A%+ B? =(A+B) - 2AB
A’+B? =(A-BY +2AB
(A+B) =A°+3A’B+3AB* +B® Tur d6 cho: A®+B®=(A +B)’ - 3AB(A + B)
A®-B*=(A-B)’ +3AB(A-B)
(A+B)YA-B)=A?- B?
(A+B)YA*— AB+B?)= A%+ B?
(A-B)YA?+ AB+B?)= A’- B®
(A+ B+C) = A? + B*+C?+ 2AB + 2BC + 2CA
VA=A
JAB = J_J— B (A=0va B>0)

&‘

— (A>Ova B>0)

2. Ky nang.
1/ Dung hang dang thirc, nhan don thac véi da thic, nhan da thac véi da thic dé
bién di cac biéu thuc da cho thanh quen thudc.
2/ Thanh thao cac phuong phap phan tich da thic thanh nhan tu.
3/ Tacd: A> +B°+C*=0=A=0vaB=0vaC=0
4/ Cho A =m. Tinh gié tri caa B.
Néu ta chirng minh dwoc: A—B= 0 tasuy ra dwoc B=m
5/ Hiéu rd hai bo dé:
B6 dé 1: Cho A? + B*+C?=AB + BC + CA
Ta chirng minh dugc: A=B=C
Bo6 dé 2: Cho A® + B*+C*=3ABC
Ta chiing minh dugc: A+B+C=0hoac A=B=C
Véi hai bd dé nay ta c6 thé dinh huéng nhanh: Bién d6i cac biéu thirc di cho thanh
cac biéu thuc co thé tng dung cua hai b dé trén.



3. Thai d9.
Véi gido vién: . Chuan bi bai day nhanh hon va tt hon.
. Thoai mai trong cong Vviéc.
Véi hoc sinh: . C6 thé tu hoc qua tai liéu ndy qua d6 cac em gitp
yéu thich va cuén hat vao mén toan hon.
. Lam toan co vé chuyén nghiép va tu tin hon.
. Tén trong cac kién thirc da hoc va siap xép chiing ngan nap.
V. NHIEM VU VA PHUONG PHAP NGHIEN CUU.
1. Nhiém vu.
Véi giao vién:
. Chuan bi kién thuc vé: Hang dang thire, cac ky thuat bién doi mot biéu thuc.
. Hiéu rong cac kién thuc ndy gilp giéo vién hd trg cho hoc sinh cac k§ thuat
lam toan dé hiéu va dat hiéu qua nhanh.
. Chuan bj soan thém cac bai tap.
. Chuan bi cho hoc sinh tdm Iy tu hoc, tu tim tai liéu.
Véi hoc sinh:
. Chuan bi kién thtc vé: Hang dang thire, cac ky thuat bién doi mot biéu thuc.
. Tinh than tu hoc cao.
. C6y thirc tot vé tinh tu hoc va tim kiém tai liéu.
. Phan tich bai tap va rit ra mot s6 ki thuat giai hiéu qua.
2. Phwong phap nghién curu.
Phuong phéap: Phan tich bai toan nhanh qua céac dix liéu dé bai cho.
Phuong phéap: Phan loai va lua chon céc kién thirc can thiét dé giai
quyét bai toan mot cach hiéu qua.
Phuong phap: Théng ké cac tinh huong hay xay ra ¢ bai toan.

V. PHAM VI NGHIEN CUU.
Pham vi nghién ctu cua dé tai nay la:
Hb tro' cho gi4o vién: . C6 ngudn bai tap da dang ton it thoi gian tim kiém.
. Tim kiém duoc nhiéu k¥ thuat giai toan.
. C6 thé chu dong tu soan bai tap thich tng.
Hd tro cho hec sinh: C6 nhiéu ky thuat giai toan cho céc ky thi cac cap.
VI, PIEM MO1 TRONG KET QUA NGHIEN CUU.
Do ¢6 ngudn bai tap nhiéu nén:
Véi gido vién: Chu dong ty nghién ciu va dua ra nhiéu cach hay dé
hd trg cho hoc sinh.
Véi hoc sinh: Cha dong trong viéc tu hoc va giai toan co6 ban linh
va tu tin hon.



B. NOI DUNG.
I. CO SO VIET SANG KIEN.
1. Kién thic.
CAc quy tac: . Nhan don thuc véi da thire, nhan da thie voi da thic.
. Chia don thirc cho don thurc.
. Chia da thtrc cho don thtrc.
. Chia da thurc cho da thrc.
Cac hang dang thac dang nhd (16p 8 va lop 9).
Céc kién thuc vé can thuc bac hai.
2. Ky nang.
Van dung cac kién thic trén va mot sé ki ning phén tich nhu ¢ phan: “Muc
dich ciia sang kién” dé bién ddi biéu thirc da cho thanh cac biéu thirc c6 thé tinh
toan duoc.

II.  THUC TRANG CUA VAN PE.

Pé giai quyét mot cau (lién quan dén gia tri caa biéu thuc) trong dé thi (hoc
sinh gioi cap thanh phé, cdp huyén, céac bai thi hoc ky, kiém tra dong loat) khong phai
giai dugc mot hai bai la 6 kinh nghiém duoc.

Hoc sinh can dugc cung cap hang loat dang bai tap nay voi muc tiéu: Hoc hoi
nhiéu vé k¥ thuat giai toan va c6 ban linh hon trong cac ky thi.

1. Thuan loi.

. Céc ky thi: Hoc sinh gioi cap thanh phd, cap huyén, cac bai thi hoc
ky, kiém tra ddng loat thuong c6 cau hoi lién quan dén
gia trj cua biéu thuc.

. Pay 1a dong lyc 16n dé cho giao vién va hoc sinh tim hiéu dang bai

tap nay.

. C6 quyét tam 1on hd tro cho gido vién va hoc sinh:

Tim kiém bai tap.
Hoc hoi ky thuat giai toan.
. C6 kha nang bién soan mot sb bai tap.
. C6 su hd tro caa ddng nghiép.
2. Kho khan.

Viéc tim kiém ngudn bai tap phai trai qua qua trinh lau dai.

Viéc soan ra mot bai tap: Can c6 thoi gian.

Can cd phan bién dap tng dang bai tap.
3. Co hoi.

Gido vién va hoc sinh rat mudn tim kiém ngudn bai tap dang: Lién

quan dén gi4 tri cua biéu thic.

Gi&o vién hd tro cho hoc sinh hiéu qua hon.

Hoc sinh thanh cong hon trong cac ky thi.
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I1l. PHAN BAI TAP

BODE 1: Cho A’+B?*+C?*=AB+BC+CA.
Chang minh: A=B=C

Chtrng minh:

Taco:A’+B*>+C*=AB+BC+CA

< 2A2 +2B2 +2C2 = 2AB + 2BC + 2CA

& A2-2AB+B2+B2—2BC+C?+C?—2CA+A?=0

& (A-B) +(B-C) +(C-A) =0

©A-B=0VvaB-C=0vaC-A=0 ((A-B) 20;(B-C) >0,(C-A) >0
sA=BvaB=CvaC=A

VayA=B=C

Bai 1: Cho a-b=7;b-c=2. Haytinh: P=a*+b*+c*—ab—bc—ca

Giai

Taco: a—b=7;b—c=2 nén a-c=9

P =a’+b?+c*—ab-bc-ca
< 2P =2a% +2b? + 2¢* — 2ab—2bc — 2ca
< 2P=a*—-2ab+b*+b?>-2bc+c*+c®—2ca+a’
& 2P=(a-b)" +(b—c) +(c-a)’
S2P=T7"+22+9°
2P =134
=P =67




Bai 2: Cho basb a,b,c#0 thoa madn a?+b? +4c? =ab + 2bc+ 2ca. Hay tinh:
3 3 3
a) a)A:a+b_C b)B:a+b—+40
a+b+c abc
Giai

Ap dung b6 dé 1, ta co: a=b=2c. Vay:

a+b-c 2c+2c-c 3¢ 3
a) A: = - = —
a+b+c 2c+2c+c 5¢c 5

a°+b’+4c® () +(2¢)’ +4c®  20¢?
abc 2c.2c.c 4c

3 o
Bai 3: Cho hai s6 a,b thoa mdn 9a®+9b*+1=9ab—3b—3a. Hay tinh: Q:%
Giai
2. Qa2 2 PP | 1 1
Taco: 9a“ +9b“+1=9ab-3b-3a < a“+b +§=ab—§b—§a

Ap dung bo dé 1, ta co: azbz%l
Do do:

) e
o =t L3) \3) 243 4

T at4bd _15 _13 ;]D_5
3 )l 3] 243

Bai 4: Cho ba s6 duong a,b,c théa man a+b+c=+/ab++/bc ++/ca.

avb +b\/E+C\/§+6
15+/abc + 30

Hay tinh: P =

Giai
Ta Cé:a+b+c:\/%+\/g+\/a@(\/5)2+(\/6)2+(\/E)2 —Jab ++/bc ++/ca
Ap dung bd dé 1, taco Ja =b =c

avb+bJc+ca+6 3(\/5)3+6 1
15/abc +30 _5[3(\/5)3+6} 5

Do do: P =




BO DE 2: ChoA®+B® +C® =3ABC.
Chtang minh: A+B+C=0 hoiac A=B=C

Chtrng minh:

Taco: A°+B°+C°=3ABC

< A*+B*+C*-3ABC=0

< (A+B)’ ~3AB(A+B)+C*~3ABC =0

< (A+B)’+C*~3AB(A+B)-3ABC =0

& (A+B+C) (A+B) ~(A+B)C+C’ |-3AB(A+B+C)=0
& (A+B+C)(A*+2AB+B*~AC-BC+C’-3AB)=0

& (A+B+C)(A’+B’+C*~AB-BC-CA)=0

< A+B+C=0 hoic A2+B?+C?~AB-BC—-CA=0
< A+B+C=0 hoic A=B=C (theo bd dé 1)

Bai 5: Cho ba s duong a,b,c théa man a®+b®+c* =3abc. Hay tinh:

2 2 2 2 3 4
a)P:a +b°+c b)M:a3+b4+c5_l
ab+bc+ca a+b"+c> a

Giai

Tacé: a®+b°+c® =3abc

Theo bd dé 2, tacod: a+b+c=0 hoic a=b=c
Do a+b+c>0 néntaduoc a=b=c

Do do:

a2+b2+(:2_ab+bc+ca_1
ab+bc+ca ab+bc+ca
a?+b*+c* 1 a*+a+a* 1 a’+a*+a* 1 1 1
b) M= — ==~ =-—==0
a*+b*+c® a a*+a‘+a aa(a+a+a)aaa

a) P=




Bai 6: Cho ba s a,b,c d6i mot khac nhau thoa a® +b® +¢® = 3abc.

a’+b?>+c’+ab+bc+ca+18
3a®+3b?+2c*+2ab+ac+hbc+72

Hay tinh: P =

Giai
Tacd: a®+b°+c® =3abc
Ap dung b6 dé 2, taco: a+b+c=0 hodc a=b=c
Ma a,b,c d6i mot khac nhau nén loai truong hop a=b=c
Vay ta dugc a+b+c=0

a’+b?+c?+ab+bc+ca+18

P = 2 2 2
3a“+3b“+2c - +2ab+ac+bc+72
- 2P — 2a? + 2b? + 2c? + 2ab + 2bc + 2ca + 36
(a+b)2+c(a+b)+2a2+2b2+202+72
— op— (a+b+c)2+a2+b2+cz+36
_(a+b)(a+b+c)+2a2+2b2+202+72
Do d6 a’+b?+c?+36
<~ 2P = > > >
2a“ +2b°- +2c - +72
a’ +b?+c?+36
= 2P = > > >
2(a + b +cC +36)
<:>2le
2
=P _1
4

Bai 7: Cho ba s6 duong a,b,c thoa mdn a+/a +b+/b +c/c =3/abc .

< o a+db  b+do  Jo+ia
Hay tinh: P_Z\/B+\/E+2\/E+\/§+2\/§+\/B

Giai
Taco: ava +byb +cvc =3Vabe < (Va) +(vb) +(ve) =3vaxba

Ap dung bo dé 2, ta co: va +/b ++/c =0 hoic Va=+b =+
Ta loai truong hop va++/b ++/c=0 do a,b,c duwong. Do d6

Ja+vb Vb+ve  Je+da  Ja+da  Ja+da  Ja+ia

P oo 2Jciva 2daib 2daiva 20aiva 2daida

2 2
_+_
3 3

2
+ — =
3

2




a’+b?
ab+7

Bai 8: Cho a®+b® =3ab—1, véia+b>0. Tinh gia tri biéu thuc: P =

Giai
Taco: a®+b°=3ab-1<a’+b*+1° =3ab.1
Ap dung b6 dé 2, taco: a+b+1=0 hoic a=b=1
Taloai a+b+1=0doa+b>0

a?+b® P42 2 1

VayP = = =t=2
ab+6 11+6 8 4

Bai 9: Chox+y=1. Tinh gia tri biéu thic: P =x° +y°® +3xy

Giai
Ta co:
P=x%+y%+3xy

= (x+y) =3xy(x+y)+3xy
=1° - 3xy.1+3xy
=1

Bai 10: Cho a’+b°+c®=24 va (a+b)(b+c)(c+a)=64. Tinh a+b+c

Giai
Ta co:
(a+b+c)3 :(a+b)3+c3+3c(a+b)(a+b+c)
=a’+b’+c’+3ab(a+b)+3c(a+b)(a+b+c)
=24+3 a+b)[ab+c(a+b+c)]

=24+3(a+ (ab+ca+bc+c2)

(
(a+b)
=24+3(a+ b)[a(b+c)+c(b+c)]
=24+3(a+b)(b+c)(c+a)

=24+3.64
=216

Vaya+b+c=6

10




Bai 11: Cho a®+b?*=1; c?+d? =1 va ad+bc =0. Ching minh rang: ab+cd =0

Giai
Taco:
ab+cd =ab(c* +d*)+cd(a’ +b’)
= abc® +abd? +cda® + cdb®

= abc’® +a’cd +abd® + b*cd
=ac(bc+ad)+bd(ad +bc)

=(bc+ad)(ac+hd)
=0.(ac+bd)
-0

2
Bai 12: Cho X+ Y1 2-1va i+E+E:0.Chl’xng minh ring: =+
a b c X Yy 2z a~ b® c

2 2
y [ Z _
—2+—2—1

Giai

a® b2 ¢ abclz y X

2 2 2
<:>X—2+y—2+z—2 %.Ozl

a~ b® c¢° abc

2 2 2
<:>X—+Z—+Z—:1

a C

Bai 13: Cho ba s a,b,c doi mot khac nhau va théa méan

b-c c-a a—b
= 2018.
(a—b)(a—c)+(b—c)(b—a)+(c—a)(c—b)
Tinh gia tri cua biéu thuc: P = 2., 2,2
a-b b-c c-a

11



Giai
Ta cO:

b-c N c—a . a—-b
(a—b)(a—c) (b-c)(b-a) (c—a)(c—h)
_ b-at+a-c c-b+b-a a-c+c-b

“(a-b)a—c) (b-c)(b-a) (c-a)(c-b)

-1 1 -1 1 -1 1
= + + + + +
a-¢c a-b b-a b-c c-b c-a
2 2 2
= + +
a-b b-c c-a
Vay: P=2018

a N b N C
ab+a+1 bc+b+1 ca+c+1

Bai 14: Cho abc =1. Tinh gia tri biéu thuc: P =

Giai
Taco: abc=1 nén a:JL
bc
1
a b c be b c

ab+a+l bc+b+1 ca+c+l L, 1 4 bec+b+l L .4
bc bc bc
1 b bc
= + +
b+1+bc bc+b+1 1+b+bc
_1+b+bc
1+b+bc
=1

Bai 15: Cho a,b,c,d 1a cac s6 nguyén duong d6i mot khac nhau thoa man :

a , b ¢ 4, . Chitng minh rang: abcd 12 mot sé chinh phuong.
a+b b+c c+d d+a

Gial
a b c d

Ta co: + + + =2
a+b b+c c+d d+a

a b Cc d
a+b b+c c+d d+a
b B b N d B d
a+b b+c c+d d+a

=1-

12



Sb| ——— _
(a+b b+cj (C+d d+aj

be-a) | da-c)
(a+b)(b+c) (c+d)(d+a)
d b

a b c d

_ +1— — =
a+b b+c c+d d+a
b B b N d B d
a+b b+c c+d d+a

opl )1,
a+b b+c c+d d+a

=1-

- b(c-a) . d(a—c) 0
(a+b)(b+c) (c+d)(d+a)
d =0 (a=c)

T lctd)(d+a) (atb)(b+c)

<d(a+b)(b+c)-b(c+d)(d+a)=0

< d(ab+ac+b’+bc)-b(ac+cd+d* +ad)=

& abd +adc + b*d + bed — abc — bed — bd* —abd =0
< b?d—bd® +adc—abc =0

& bd(b-d)+ac(d—b)=0

< (b—d)(bd—ac)=0 (b=d)

< bd-ac=0

< bd=ac

Vay abed = (ac)® 14 mét s6 chinh phuong.

5a% +1
30ab+6

Bai 16: Cho (a+b)’ =2(a”+b?). Tinh gia trj biéu thic: P =

Giai
Taco: (a+b)2=2(a2+b2)<:>a2+2ab+b2:2a2+b2 =a’-2ab+b*=0=(a-b) =0
<a-b=0<a=b

5a% +1 5a% +1 1

VayP =
30ab+6 30a°+6 6
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Bai 17: Cho (a+3b)" =2(a”+9b).

6a’+a—3b+27
2b% +1

Tinh gia tri cua biéu thuc: P =

Giai
Taco: (a+3b)° =2(a’+9b°)

< a® +6ab+9b% =2a° +18b?
<a’—6ab+9b* =0

< (a-3b) =0
<a-3b=0
<a=3b
2 2 2
- —3b+27
VéyP:Ga +a23b+27:6(3b) +32b 3b+ :54+227b 97
2b” +1 2b” +1 2b+1
Bai 18: Cho hai s6 a,b =0 théa dicu ki¢n a+b=a”+b’.
A y a® b b> a
Tinh gia tri caa bi¢u thac: P=—+ —+b - — - —— a
b a a b
Giai
Taco
2 2
P:a—+9+b—b——3—a
a a b
_a’+b’+ab®—b*-a’-a’b
ab
a’—b°-(a*~b”)+ab* -a’h
- ab
(a—b)(a®+ab+b*)-(a—h)(a+h)+ab(b-a)
- ab
(a—b)(a®+ab+b’—a—b-ab)
- ab
(a—b)(a’+b*—a-b)
- ab
_(a-b)(a+b-a-b)
- ab

=0

14




Bai 19: Cho hai s a,b théa man 3+1=£ vaab;tf.
a b ab
3 3
Tinh gia tri cua biéu thuc: P = _a+b”
15ab - 20
Gial
Tacé:1+1=£
a b ab
Nén:aLbzi
ab ab
Hay: a+b=2
3 8 a+b az—ab+b2 2 a+b2—3ab 2(4 —3ab _
Dodspo b _( ) ) (a+b)—3ab] o ) _=2

15ab-20  15ab-20 15ab-20  -5(4-3ab) 5

Bai 20: Cho hai s a,b théa man %+9:2.

a
4 2
Tinh gié tri biéu thic: p= -2 2
3a“+3b
Giai
Ta cé:3+9:2
b a

<a’+b*=2ab
<a’—2ab+b*=0
@(a—b)Z:O
<a-b=0
<a=b

a*+b? a*+a? 1

VayP = = -
24 3a*+3b* 3a*+3a* 3
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<. i .z , ~ a2+b2—2
Bai 21: Cho hai s6 duong a,b thoa man ———+2=2ab.

a2 2

o F+?+2+6azb2
Tinh gia tri biéu thuc: P =

a’+b?
Giai
2  n2 2 n
e T2 o oah SRR
ab+1 ab+1

< a% +Db?+2ab =2a°b? +2ab
< a® +b? =2a%h?

<:>E+9:2ab
a

AL a® b 202 | (a2 K2 a b ’ 2.2 |. 212
Nén: P=| —+—+2+6a’b .(a +b ) =||=+—=1| +6a‘b .(Za b )
b= a b a

- [(Zab)2 + 6a2b2} :(2a°p?)
=10a%h’ : (2a%b’)
=5

Bai 22: Cho hai s6 a,b thoa diéu kién a+b=a?—ab+b?.

6a® +6b° +18
(a+3)(b+3)+8ab

Tinh gia tri biéu thuc: P =

Giai
6a’ + 6b° +18 6(a+b)(a+b)+18

Taco:P = =
(a+3)(b+3)+8ab ab+3a*—3ab+3b*+8ab+9

_ 6(a+b)’+18
3a® +6ab+3b*+9
6(a+b)’ +18
- 3(a’+2ab+b*)+9

B 6(a+ b)2 +18

3(a+b)2+9
=2
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Bai 23: Cho hai s6 a,b (a=b) théa a—b=a’+ab+b*. Tinh gia tri bicu thic:

2) P= 8a® —8b® + 20
(2a-1)(2b+1)—10ab+6
b) S= 43% — 4b?

(2a+3)" +(2b—3)° ~18—44ab

Giai
2) P= 8a° —8b® + 20
(2a—1)(2b+1)—10ab +6
8(a—b)(a2+ab+b2)+20
4ab+2(a—b)—-1-10ab+6
B 8(a—b)(a—b)+20
4ab +2a® + 2ab + 2b* —~10ab +5
~ 8(a—b)"+20
2a® —4ab+2b* +5
8(a-b)* +20
~ 2(a-b)’+5

=4

4a° — 4h°
(2a+3)" +(2b—3)° ~18—44ab
4(a—-b)(a®+ab+b?)
4a’ +12a+9+4b* —12b +9-18-44ab

b) S=

_ 4(a-b)(a-b)
 4a’ +4b* +12(a—b)—44ab
_ 4(a-b)’
 4a? +4b? +12(a2 +ab+ bz) 44ab
_ 4(a-b)
~ 16a’ —32ab +16b?
_4(a=b)
16(a—b)’

N
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Bai 24: Cho hai s6 duong a,b thoa didu kien S+ =4
a b a+b
Tinh gia tri cua biéu thuc: P=i+£—i+i2
2b 2a ab b
Giai
Tacc'):1+1=—4
a b a+b
atb_ 4
ab a+b

<:>(a+b)2:4ab
< a’+2ab+b*=4ab
&a’-2ab+b*=0
<:>(a—b)2=0
<a-b=0
Sa=bhb
a b 1 1 a a 1 1

Nén P:—+———+—2:—+———+_2:l+1:1
2b 2a ab b° 2a 2a aa a° 2 2

Bai 25: Cho ba s6 duong a,b,c d6i mot khac nhau thoa diéu kién:

1.1 4

a b a+b

.11 4
o= VAt =——,
b ¢ b+c
a’ +bc++c?

Hay tinh gia tri biéu thirc: P = .
y glatn b?+ca+a’

Giai
Theo bai 24,tac6 a=b va b=c hay a=b=c. Do do:

_a’+bc++c® a’+aa+a’
b’+ca+a® a’+aa+a’

P 1

18




Bai 26: Cho bén sé a.b.c.d =0 thoa abcd =1 va a+b+c+d:1+%+1+a.
C

Chutng minh rang: ab =1 hoic bc =1 hoic bd =1

a

1

Giai

Ta co: a+b+c+d:l+1+l+1
a b c d

©a+b—(§+%j+c+d—(%+%j:0
<:>(a+b)(1—aij (c+d)(l—idJ=O

c
@%+(c+d)(l—ab)=o doabcd=1<:>%=ab

ab— 1(M— —dj 0

ab— 1[ a(1-bc)+b(abed - ad]_o do abcd =1

<:>a(ab 1)(1 bc)(l—bd)_O
<ab-1=0 hodc 1-bc=0 hodc 1-bd =0 (do a =0)

<> ab=1hoac bc=1hoac bd =1

Bai 27: Cho(a+b+c)" =a®+b?+c® va a,b,c la ba sé khac 0.

1 1 1 3

Ching minh rang; =+ — + — = —
g ang: a’ +b3 ¢® abc
Giai

Taco: (a+b+c) =a?+b?+c?

< a’+b?+c?+2ab+2bc+2ac=a’+b?+c?
< 2ab+2bc+2ac=0

& —-+—+-—=0
c a
1 1 -1
S —4+—=—
a b ¢

19




Do do: i+%+%—i
a~ b’ ¢ abc

1. 3. 1 3
¢ abc ¢ abc
=0

Vefly:1+1+l i

Bai 28: Cho bon so a,b,c,d thoamén a+b+c+d=0 va (b+d)(ac—bd)=144.

Tinh gid trj cia biéu thic: P=(b+c)(ad-bc)

Giai

Ta co: (b+d)(ac—bd)—(b-+c)(ad—bc) = abc—b?d +acd —bd? —abd +b’c —acd + bc’
=abc + b’c + bc? —b°d — bd? —abd
=bc(a+b+c)—bd(b+d+a)
=bc(—d)—bd(—c)
=—bcd + bed
=0

(b+c)(ad —bc)

Vay: (b+d)(ac—bd)
Do d6 P =144

Cach khac:

Taco: a+b+c+d=0 < a+c=—(b+d)

& (a+rc) =—(b+d)
< a’+c®+3ac(a+c)=-b’—d*-3bd(b+d)
< a’+b’+c’+d*=-3bd(b+d)+3ac(b+d)
<a’+b’+c’+d*=3(b+d)(ac—bd)
Tuong ty: a°+b° +c¢®+d° =3(b+c)(ad—bc)
Vay: (b+d)(ac—bd)=(b+c)(ad—bc)

Do do P =144
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Bai 29: Cho abc=9va a_12+é +Ciz=%(a, b, ¢ >0)
Tinh gid tri cia bidu thic: p =262, &
a b c
Giai

ac ab 1 1 129@:149
" 36 4

TaC(,) P:E'F— + — =abc| — + — + —
a b C a2 b2 CZ

Bai 30: Cho a,b,c khac 2 va a+b+c=1. Chitng minh rang:
c+ab N a+bc N b+ac _ ab+bc+ca+8
a’+b*+abc-1 b*+c’+abc-1 a’+c’+abc-1 (a-2)(b—-2)(c-2)

Gial
Taco: a+b+c=1 Nén:a+b=1-c

= (a+b)’ =(1-c)’ = a’+2ab+b? =1-2c+c?
<a’+b’-1=c*-2c-2ab
& a’+b’ +abc—-1=c’*—2c—2ab+abc
<a’+b*+abc—1=c(c—2)+ab(c-2)
< a’+b’+abc—-1=(c—2)(c+ab)
c+ab c+ab 1

D d’. = =
0 P b rabc -1 (c+ab)(c-2) c-2

a+bc 1 R b+ac 1
2 2 = va — 2 =
b+c°+abc-1 a-2 a‘+c-+abc-1 b-2

Tuong tu, ta dugc:

Al c+ab a+bc b+ac
Nén: — +—— +———
a‘+b“+abc—-1 b +c“+abc-1 a“+c“+abc-1

1 1 1
= + +
c-2 a-2 b-2
(a-2)(b-2)+(b—2)(c-2)+(a—2)(c-2)
(a—2)(b-2)(c-2)
_ab-2a-2b+4+bc-2b-2c+4+ac-2a-2c+4

(a-2)(b-2)(c-2)
_ ab+bc+ca—4(a+b+c)+12

(a-2)(b-2)(c-2)

_ab+bc+ca-41+12  ab+bc+ca+8

T 2)b-2)(c2) (a-2)b-2)(c-2)
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Bai 31: Cho ba sé a,b,c doi mot khac nhau va khac 0 thoa didu kign 22 - B+¢ _c+a

c a b
Tinh gia trj cua biéu thirc: P = (1+%j(1+%)(1+§}
Giai
Ta co:
gi;l)-::g;ig<:>a2+ab=bc+cz¢:>a2-—02+-ab—bc=0<:>(a—c)(a+c)+b(a—c):0

< (a—c)(a+b+c)=0

<a-c=0hodaca+b+c=0

<a=c hoaca+b+c=0
Do:a#cnéna+b+c=0

—a+b=-c;b+c=-a;a+c=-b

Vay P=(l+%j(l+9J(1+Ej _b+ac+ha+c

c a b c a
_—t-a-b
b ¢ a
=-1

a b C
+

Bai 32: Cho + =1.
b+c c+a a+b

a2 b2 CZ
+

Tinh gia tri cta biéu thuc: P = +
b+c c+a a+b

Giai
2 2 2
Tacé: P=—2 4+ b 45
b+c c+a c+a
2 2 2
= +a+ b b+ tc—a-b-c
b+c c+a a+b
a(a+b
_ (4—+c)+b@+b+c)+qa+b+®_a_b_c
b+c c+a a+b

b+c c+a a+b
=a+b+c-a-b-c
=0

=(a+b+®( a_, b +-C j—a—b—c
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Bai 33: Cho basé a,b,c d6i mot khac nhau. Chang minh rang:
b-c L c-a a-b 2 N 2 N 2
(a—b)(a—c) (b-c)(b—a) (c—a)(c-b) a-b b-c c-a

Giai
b-c  (a-c)—(a-h) 1 1 1 1

Ta co: (a—b)(a—C)_ (a—b)(a—C) _a_b_a—cza_b+c—a

Tuong tu, ta duoc:

c—a 1 N 1
(b—-c)(b-a) b-c a-b
a—b 1 1

(c—a)(c—b) “c-a b-c

b-c N c—a N a->b _ 2 N 2 N 2
(a-b)(a-c) (b-c)(b-a) (c-a)(c-b) a-b b-c c-a’

Vay

Bai 34: Cho x,y la hai s6 duong théa man xy+\/(1+ x*)(1+y?) =~/2018..

Chtng minh rang: xy1+y? +yv1+x? =+/2017

Giai

Taco:xy + \/(1+ xz)(l+ y2) =4/2018

& X2y 4 (L4 x?)(L+y? )+ 2xy\/(1+ x?)(1+y?) = 2018

X2+ YR 4+ 2xy\/(l+ x*)(1+y*) =2017

& xP(Lty?)+ 2xy\/(1+ x?)(1+y?) +y? (L+x?) = 2017

& (x\/1+ y2 + yVl+ X2 )2 =2017

N x\/1+ y? +yV1+x? =/2017

Bai 35: Cho (X+M)(y+M)=l.

Tinh gia tri biéu thic: P = x®Y 4 y*v
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Giai
Giasu: Vx*+1-x=0

SAXP+1=X

x>0
A 2
X +1=X

S Xed

Nén Vx?+1-x#0.

Tuong tu, ta cling c6 /y>+1-y =0
Do do:

(x+\/x27+l)(y+\/y2 +l)(\/x2 +l—x) =X +1-X

& (x2 +1—x2)(y+\/y2 +1) =X +1-x

<:>y+\/y2+1=\/x2+1—x

Tuong tu, ta duoc: X+ X% +1 :\/y2 +1-y
Tur do, tacod: 2(x+y)=0<x=-y

Vay: P=x*"+y

2017 _ (_y)2017 n y2017 ~0

Bai 36: Cho a®*—3ab®> =18 va b®*—-3a’b=26. Tinh a® +b?

Giai
Ta c6:(a®~3ab?) +(b® ~3a’h)" =18% + 267

< a® —6a*h? +9a%b* + b® —6a%h* +9a*b? =1000
< a®+3a%b? +3a%h* +b® =1000
o (a%+ b2)3 ~1000

<at+b?=10
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Bé.l 37 ChO a‘2018 + b2018 +02018 — alOOQbIOOQ + b1009C1009 +C1009a1009 )

Tinh P=(a-b)"” +(b-c)” +(c-a)”

Giai
Ta c6: a2%8 4+ 2018 4 2018 _ 4100951000 | 1100951009 , 1100941009
2 2 2
PN (a1009) + (bloog) + ( C1009) _ gl009H1008 _ 1100911009 _ 100941009 _

Theo bd d@é 1, ta co:

1009 — blOOQVEa b1009 — C1009 Vé. C1009 — a‘1009

a
<a=bvab=cvac=a

<a=b=c

| |
—~~
Q)
U
~
+
/\
O
~—
ol
S
_+_
—~
(]
|
ja}]
~
fo2}
S

=0

Bai 38: Cho cac s a,b,c,d khac 0 thoaman a+b=c+d.

2 2 2
Tinh gié tri caa bidu thuc: p= (+9) +(B=¢) +(b—d)

a’+b*+c’+d?

Giai
Taco: a+b=c+d<a=c+d-b
Nén:
a’+b*+c*+d°
(c+d—b)" +b*+c? +d?
(c+d)’ —2b(c+d)+b?+b*+c? +d?
(c+d)” —2bc—2bd + 2b* + ¢* + d
(c+d)* +b? - 2bc+c? +b? —2bd + d?
(c-+a)" +(b—c)' +(b—d)

Vay: P=1

2
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Bai 39: Cho biét a* +b* +¢* +d* = 4abcd .

2a®+2c?+2ab+2

Tinh gia trj cua biéu thirc: P ==
b +d“+cd+1

Giai
Tacé:a* +b*+c* +d* =4abcd < a*+b*+c*+d* —4abcd =0
o a* —2a’b* +b* +c¢* —2c°d® +d* + 2a’b* —4abed + 2¢°d® =0
o (a® —b?) +(c*~d?) +2(ab—cd) =0

<a’=b*vac’=d’ va ab=cd

_2a2+202+2ab+2_22;12+202+2ab+2_2

VayP
WY b?+d?+cd+1 a’+c’+ab+1

Bai 40: Cho ba s a,b,c doi mot khac nhau théa mén a+b+c=0.

Chirng minh rang: a®+a’c—abc+b%c+b*=0

Giai
Ta co:
a®+a’c—abc+b’*c+b’
=a’+b®+a’c—abc+b’*c
(a+b)(a®—ab+b*)+c(a®—ab+b?)

(az—ab+b2)(a+b+c)
az—ab+b2).0
0

Bai 41: Cho hai s6 duong a,b thoa man diéu kién a+b? =a* +b* =a* + b*.

Tinh gia tri biéu thuc: P =a®® +b**®

Giai
Taco: a®+b°=a’+b’=a*+b*
Nén: (a2+b2).(a4+b4):(a3+b3)2 oa®+a’h’ +a'b’ +b® =a® +2a°h% +b°
< a’b* +a'b® -2a’h® =0
& a’b’(b*+a”—2ab) =0
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<b’+a*-2ab=0 (a,b>0)

<:>(a—b)2:0
<a-b=0
sa=b

Talai co: a®+b*=a®+b°
sat+a’=at+ad

< 2a°=2a°

<a=1 (doa>0)

Do d6: a=b=1

Vﬁy P= a2018 + b2018 :12018 +12018 — 2

Bai 42: Cho a,b,c 1a do dai ba canh cia AABC.

Biét rang: (1+ EJ(HEJ(H Ej =8. Chitng minh: AABC 14 tam giac déu
a C

Giai

Ta co: (1+ E)(l-l- Ej(l-i- Ej =8
a b C
= (1+£+E+Ej(l+gj =8
b a a c

<:>1+E+E+E+E+E+E+1=8
c b bac a

<:>3+9—2+9+£—2+E+£—2:0
b a c b c a
a2+b2—2ab+b2+c2—2bc+a2+cz—2ac_
ab bc ac

_(@b) (o] (a-cf

ab bc ac

0

<::>(a—b)2 :Ovz}l(b—c)2 =0 va (c—a)2 =0 (doa,b,c>0)
<a=bvab=cvac=a

<a=b=c

Vay AABC déu
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Bai 43: Choa® +b*=c®*+d*=2018 va ad +bc=0. Tinh ab+cd

Giai

Ta co:

2018(ab+cd)
=2018.ab +2018.cd
=(c?+d*)ab+(a’ +b*)cd
= abc® +abd?* +a’cd + bcd
= abc® +a’cd + abd” + b’cd
=ac(bc+ad)+bd(ad+bc)
=(bc+ad)(ac+bd)
=0.(ac+bd)
=0

Bai 44: Cho a’+b’+(a—b)’ =c?+d*+(c—d)’.

Chung minh ring: a* +b* +(a-b)" =¢* +d* +(c-d)*

Giai

Ta cO:

a2+b2+(a—b)2 =c2+d2+(c—d)2
<a’+b*+a*+b*—2ab=c*+d*+c*+d*—2cd
< 2a% +2b* —2ab = 2¢® + 2d? — 2cd
<a’+b*P—-ab=c*+d*-cd
Ta co:
a*+b*+(a-b)’ a*+b*+(a-b)’
=a’*+b*+a*—4a’b+6a’b? —4ab* + b*
- Z(a4 —2a%b +3a%b? — 2ab* +b4)
:Z(a2 —ab+b2)2

Tuong tw:c* +d* +(c—d)' = 2(c2 —cd +d2)2

Vay:a* +b* +(a-b)' =c* +d* +(c—d)’
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X2 y2 Z2

Bai 45: Cho + + =2018.
X+yY Y+zZ Z+X
2 2 2
Tinh gia tri biéu thuc: P = y %2 X
X+y Y+Z Z+X
Giai
2 2 2
Taco: =+ %2 _p
X+y Y+z zZ+X
2 2 2 2 2 2
Xy oy zZ z X

CX4Y X4y Y+Z Y+Z Z4X Z+X
(x+y)(x-y) (y+2)(y-2) (z+X)(2-X)

X+Yy y+2z Z+X
=X-Y+Yy—-Z+Z—-X
=0
Vay P =2018
3 3 3
Bai 46: Cho — 2 =+ — g =+ — : ~=1.
a‘+ab+b° b°+bc+c” c“+ca+a
q b’ c? a’
Tinh gia tri cua bicu thirc: P =— >+ — 7t 2 2
a‘+ab+b° b°+bc+c® c°+ca+a
Giai
, a® b c’
Ta co: — =+ — >+ 7P
a‘+ab+b- b°+bc+c” c“+ca+a
33 b? b c3 3 a3

:a2+ab+b2_a2+ab+b2+b2+bc+c2 b2+bc+cz+c2+ca+a2 c’+ca+a’
(a—b)(a®+ab+b*) (b—c)(b*+bc+c’) (c—a)(c’+ca+a’)
- +

a’+ab+b? b? + bc + ¢? c’+ca+a’
=a—-b+b-c+c-a
=0

Vay:P=1
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Bai 47: Cho ba s a,b,c doi mot khac nhau théa méan a4 b +—% o,
b-c c-a a-b

. . b C
Chung minh rang: a + + =0
’ S (b—cf (c-a)  (a-by
Giai
Taco — + b C _o
b-c c—-a a-b
Nén: —& = b +—C
b-c c—-a a-b

P ::bz—ab+ac—cz

b—c (c-a)(a—b)

a b?—ab+ac—c?

o > =

(b—c) (b—c)(c—a)(a-b)
Tuong tu:

b _ c’—bc+ba—a’
(c-a)* (b-c)(c-a)(a—b)

c  _ a’—ca+cb—-b?
(a-b)* (b-c)(c-a)(a-b)
Viy: a_ b L :bz—ab+ac—<:2+c2—bc+ba—a2+612—ca+cb—bz:0

Y (o-0f (c-a)  (a-b) (b-0)(c-a)(a-b)

Bai 48: Cho a,b,c d6i mot khac nhau thoa mén a® +b* =(a+b—c)’.

2 _ 2
Chung minh rang: 2 +(a C)Z _azc
b*+(b-c)” b-c

Giai

Tacé:a2+b2=(a+b—c) <a‘=(a+b- c) —b?

"=

?=(a+b-c+b)(a+b—c-b)

?=(a+2b-c)(a—c)

=X +(a c)’ =(a+2b—c)(a—c)+(a—c)’
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<:>a2+(a—c)

(a—c)(a+2b—c+a—c)
(a—c)(2a+2b-2c)
2(a-c)(a+b—c)

<:>a2+(a—c)

=a’+(a-c)

Tuong tu: b +(b—c)2 =2(b—c)(a+b-c)

. a’+(a-c) 2(a-c)(a+b-c) a-
VY (boc) 2(b-c)(atbc) b-

C
C

Bai 49: Cho a,b,c khac 0O vathoaman a+b+c=0.

2 2
Tinh gié trj biéu thirc: P = ——2 LD L C

2

a’—b?>-c®> b*-c*-a’® c*—-b*-a?

Giai
Taco: a+b+c=0 Nén: b+c=-a

= (b+c)’ =(-a)’
< b*+2bc+c?=a?
<a’-b*—c?*=2bc

Tuong tu, ta dugc: b®>—c*—a*=2ac va ¢ -b*—a’=2ab
Nén: a’+b*+c?
=(a+b)’ —3ab(a+b)+c’

= (—¢)’ —3ab(~c) +¢?
=—c*+3abc+c?
=3abc

2 2
a b C
Vay: P= + +

' a’-b>—-c®> b*-c’—a’ c?’-b*-a?

2

a? b* c?
+ +
2bc 2ac 2ab

_at+b’+c
~ 2abc

_ 3abc

~ 2abc
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Bai 50: Cho hai s6 a,b thoamidn a+5=3Va+b++a-b.

Tinh gié tri cua biéu thuc: P=+/5a —b

Giai

Tacd: a+5=3Ja+b++a-b

< 2a+10=6+a+b+2Ja-b
<a+b-6Ja+b+9+a-b-2Ja-b+1=0
<:>(\/a+b—3)2+(\/a—b—1)2 =0
=+Ja+b-3=0va+a-b-1=0
<+Ja+b=3vaa-b=1

<a+b=9vaa-b=1

<a=5vab=4

Vay: P=+5a-b=+55-4=1

Bai 51: Cho c4c sda,b,c,d théa man cac diéu kién:
ac—a—c=b*-2b:bd-b-d=c>-2c: b=#1:c=1

Chting minh rang: ad+b+c=bc+a+d

Giai

Taco: ac—a—c=hb’-2b
<ac-a-c+1=b’-2b+1
=a(c-1)-(c-1)=(b-1)’
o (c-1)(a-1)=(b-1)’
Tuong ty, ta dugc: (b-1)(d—-1)=(c —1)2
Do do:

(-2)(b-1)(e-1)(d-1) = (b-1) (e~

(a-1)(d-1)=(b-1)(c-1) (do b=1;c=1)

<ad-a-d+1l=bc-b-c+1
<ad+b+c=hbc+a+d
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Bai 52: Cho hai sé tu nhién khac 0 tha didu Kién a+b = =+
a

Tinh gié tri cua biéu thuc: P =a’ +b?

Giai
Ta cc'):a+b:1+l
a

<:>a+b—aLb 0

ot

<:>1——:0 do a+b>0
ab

<ab=1

<a=b=1do a,b |a hai sé ty nhién khéac 0

Vay: P=a’+b*=1"+1"=2

Bai 53: Cho bbn sb a,b,c,d théa min ab+cd =8 va. .

Tinh gid tri cua bicu thic: P =(a’+c?)(b* +d°)

Giai
Taco:P= (a2 +c2)(b2 +d2)
=a’b* +a’d” + b*c* + c*d?
=a’b? + 2abcd + c*d? + b%c? — 2abcd + a’d?
:(ab+cd)2 +(bc—ad)2
=8%+1°
=65

33




Bai 54: Cho a+b+c+d=0.

Ching minh rang: a° +b®+ ¢ +d* =3(ab—cd)(c+d)

Giai
Tacl: a+b+c+d=0
Nén: a+b=—(c+d)
= (a+b)’ =[~(c+d)T
<a’+b’+3ab(a+b)=—c*-d*—3cd(c+d)

<a’+b’+c®+d®=-3ab(a+b)—3cd(c+d)
< a’+b®+c®+d® =—3ab[ —(c+d)]-3cd(c+d)

oa’+b’+c’+d°=3(ab—cd)(c+d)

1

Bai 55: Cho L+ 2 +X 0. Tinh gid tri ctia biéu thuc: P:b—SJrE a

+
a b c a? b? c?
Giai
Taco: 2.1, o Nem 1.1t
a b c a b c
3
Ta Xét: %+%+%—i = [1+1j _3,i(i+lj+%_i
a> b°> ¢ abc a b abla b/ ¢ abc
(-1)3 1(-1) 1 3
= —=| -3=|=|+5———
c ab \ ¢ c’ abc
-1 3 1 3
=t —+ 5 —
c’ abc c¢° abc
=0

Do do: i3+i+i3:i
a> b> ¢ abc

Vay:
bc ca ab abc abc abc 1 1 1
P:?‘f—F‘I‘C—Z = a3 + b3 + C3 :abC a—3+F+C—3
:abc.i
abc
=3
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Bai 56: Cho 1+%+1:0. Ching minh ring: a® +b? +¢? =(a+b+c)’
a c

Giai

Tac():1+1+1:O@W:Ocmb+bc+ca=0
a b c abc

Do do:
a’+b’+c®=a’+b*+c*+20
=a’+b*+c*+2(ab+bc+ca)

:(a+b+c)2

Bai 57: Cho ~+2+1—0. Tinh gia trj cua biéu thae: p=2+C, c+a a+b
a b c a b c

Giai
b+c c+a a+b b+c c+a a+b
+ + = +1+ +1+
a b C a b C

Taco: P= +1-3

3

b+c+a c+a+b a+b+c
a b Cc

Bai 58: Cho ba s6 a,b,c d6i mot khac nhau thoa diéu kién l+%+l:2 va
a c

hr - h M : 1 1 1

a+b+c=abc. Chang minh rang: 2ttt

c

+—=2

Giai

Taco: T+2+1o2 Nén:iz+i2+i2+£+£+£:4
a b c a~ b ¢ ab bc ca
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Bai 59: Cho ba sba,b,c khéc 0 thoa diéu kién a®+b* +c* =(a+b+c)’.

. 2 1 1 1 3

Chang minhrang: =+ —+—-=—
J 9 a® b* ¢ abc
Giai

Ta co: (a+b+c)2=a2+b2+c2 <al+b?+c®+2ab+2bc+2ca=a’+b?+c?

<ab+bc+ca=0

ab+bc+ca

0 (doa,b,c#0)
abc

.1 1 1 3 (1 1) 3(1 1) 1 3
TaCO —3+—3+—3 =—-+ - — -4+ |+—=——
a> b a b abla b

¢ abc
(-1}3 3(-1) 1 3
= — -_ 14—
C ab\ ¢ ) ¢ abc

Véyi+i+i—i
“a® b ¢ abc

Bai 60: Cho a,b,c 1a ba sb khac 0 théa man diéu kién a® +b® +¢® = 3abc va

a+b+c=0. Tinh gia tri cua biéu thic: P =(1+%J(1+ 9}[“ E)
c a

Giai
Taco: a®+b®+c®=3abc
Theo bd dé 2, ta c6: (a+b+c)[(a—b)z+(b—c)2+(c—a)2}=0
Ma: a+b+c=0

Nén: (a—b)2+(b—c)2+(c—a)2 =0<a=b=c

Vay:P = (1+ 3}(“ Ej(u 9) ~222=8
b c a
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Bai 61: Cho x+y+z=-12 .

Chuang minh rang: (x+4)3 +(y+4)3 +(z+4)3 =3(x+4)(y+4)(z+4)

Giai
bita=x+4;b=y+4;c=z+4
Nén: a+b+c=X+y+z+12=-12+12=0
Hay: a+b=-c
Tac6:a’+b* +c* —3abc = (a+b)’ —3ab(a+b)+c* —3abc
= (—c)’ —3ab(—c)+c* —3abc
=—c® +3abc+c® —3abc
=0
Vay: a®+b® +¢® =3abc

Hay: (x+4)3 +(y+4)3 +(z+4)3 =3(x+4)(y+4)(z+4)

. . , ., .. a> b® a b
Bai 62: Cho hai so a,b khacOthoamanF+a—2:B+g.

Tinh gia tri cua biéu thuc: P = Lo 11

Giai

Ta co: £+b_2_3+9 a*+b* a’b+ab’
"b® a® b a a’b? a’b?

ea'+h'=a%h+ab®  (a’h’ £0)
<a’(a—-b)+b’(b-a)=0

& (a-b)(a’~b*)=0

< (a-b)’(a®+ab+b*)=0

<:>(a—b){(a+g)z+3%2}:o

2 ) b  3b
< (a-b) =0 (dob=0nén|a+—=| +—>0)
2 4




Bai 63: Cho ba s6 duong a,b,c d6i mot khac nhau thoa mén diéu kién:

a+%:b+£:c+1.Chfrng minh rang: a=b=c

C a
Giai
Tacé:a+—=b+l:c+— Nén a—bzl—lzﬁ
c c b bc
1 1 c-a
b-c=—-==—+—
a ¢ ac
1 1 a-b
cC-a=———=——
b a ab
Ao . b-c
Neu.a>bth|b—>0 =b-c>0 (b,c>0)
C
=hb>c
c—a
= —>0
ac

=c-a>0 (c,a>0)
= c>a(voly)
Tuong tu, VSi a<b ta cling co diéu v ly.

Vay: a=b=c

Bai 64: Cho a,b,c 1a c4c s6 c6 tong bing 2018.

a®+b®+c®—3abc
(a—b)2+(b—c)2+(c—a)2

Tinh gia tri cua biéu thuc: P =

Giai
Tach P = a®+b®+c’®-3ahc :(a+b+c)[(a—b)2+(b—c)2+(c—a)2}
"~ (a-b) +(b—c)’ +(c-a)’ 2.[(a—b)2+(b—c)z+(c—a)1
_a+b+c
2
2018
-2
=1009
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Bai 65: Cho ba s a,b,c d6i mot khac nhau théa man abc =1 va a+b+c=1+%+1.
a C

Tinh P = (a2016 _1)(b2017 _1)(02018 _1)

Giai
Ta c0: a+b+c=1+1+1
a b c
bc+ca+ab
sSa+b+c=———
abc

<a+b+c=bc+ca+ab
<l-ab+a-ac+b-bc+c-1=0

< abc—-ab+a(l-c)+b(l-c)+c-1=0
<ab(c-1)+a(l-c)+b(l-c)+c-1=0

< (c-1)(ab—a-b+1)=0

< (c-1)[a(b-1)-(b-1)]=0

< (c-1)(b-1)(a-1)=0

< c=1hoach=1 hoaca=1

Néu c=1thi ¢®*®-1=1*"*-1=0 nén P=0
Néu b=1 thi b* -1=1"" -1=0 nén P=0
Néu a=1thi a®¢-1=1""°-1=0nén P=0
VayP =0

(a+b)3 |

Bai 66: Cho hai sa,b thoa man a®+b° = ]

2 2
a) Tinh gia tri caa biéu thie P =22 "L khi as b0
6ab + 3
a

b) Tinh gia trj biéu thirc P=E+E—6 khi a=b,ab £ 0
a

Giai

(a+ b)3

a) Taco: a®+b’= < 4’ +4b° =a’ +b° +3ab(a+h)
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< 3a°+3b°-3ab(a+b)=0
& (a+b)(a*—ab+b*)-ab(a+b)=0

< (a+b)(a- 2ab+b)

& (a+b)(a-b) -

o (a-b)’=0 doa+b=0
a=b

a’+b’+1 a’+a’+1 2a’°+1 1

Do do6: P= = . =— _=
6ab+3 6a” +3 6a“+3 3

b) Tacé: (a+b)(a-b)' =0=a+b=0 doa=bh

a b a’+b?—6ab (a+b)’ —8ab 0—8ab

Vay: P=—+—-6= = = =-8
b a ab ab ab

Bai 67: Cho hai s6 duong a,b thoa man ab<1va — 4+ - 2
1+a° 1+b° 1+ab

a’ b
Tinh gié tri caa biéu thuc: P = b——a— +1

Giai
1 1 2 1 1 1 1

Ta co: —+—— = = -——+ -——=0
1+a° 1+b° 1+ab l+ab 1+a~ 1+ab 1+b

- a’—ab . b? —ab _
(1+ az)(l+ ab) (1+ bz)(l+ ab)

a(a—b)(1+b’)-b(a—b)(1+a*)=0
a—b)[a+ab’~b-ba’ =0
a—b)la—b+ab(b-a)|=0

(

(

(

< (a-b)(a—b)(1-ab)=0
< (a-b)"(1-ab)=0

Do 1-ab>0

Nén (a-b)’ =0<a=b

3 4 3 4
Vay: P—%—% 1—2——Z—+1 a—a+l=1
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Bai 68: Cho hai sd a,b thtaman a+b>0vaa*+b*=a+b .

Hay tinh gia tri biéu thic: P =a*+3a%h? +b* —2a°h—2ab® —1

Giai

Taco: a®+b’=a+b
<:>(a+b)(a2—ab+b2)=a+b
<a’-ab+b*=1 doa+b>0
Vay:
P=a"+3a’b*+b*-2a’h—2ab’ -1

=a*+a’h’ +b* - 2a’°h - 2ab’® + 2a’b* -1

:(az—ab+b2)2—1

=12-1
=0

Bai 69: Cho hai s6 khac nhau a,b thoa diéu kién a* +a% =b* +b? .

Tinh gié tri biéu thac: P=a°+b°+6

Giai
Taco: a*+a’=b*+b*> < a*-b* +a’-b* =0
<:>(a2—b2)(a2+b2+1):0
<:>(a+b)(a—b)(a2+b2+1):0
<a+b=0 (doazb vaa®+b>+1>0)
<a=-b

Vay:P=a’+b°+6=(-b) +b°+6=-b"+b°+6=6

Bai 70: Cho hai s6 duong a,b thoaman = +2=2 41
a® a b® b
2a b

—+ =
2a+b a+2b

Chutng minh rang:
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Giai

.1 1 1 1 1 1 1 1
TaCO —2+—:—2+— 2 —2+——— O
a“~ a b° b b a b

o e

l—lzo (do 1+£+1>0)
b a b

<a=b

. 2a b 2a a 2a +a
Vay: + = + = =1
2a+b a+2b 2a+a a+2a 2a+a

Bai 71: Cho hai s6 thuc a,b thoa diéu kién ab=1va a+b =0.

Tinh gi4 tri biéu thuc:

P= 1 (i—i_ij—i_i(i—{_ij—k 6 (l.}.l}
(a+b)’ \a® b*) (a+b)' \a* b*) (a+b) \a b

Giai
L. 1 1 1 3 1 1 6 1 1
TaCOP:—3(—3+—3j+ 4(—+—2j+ 5_(—4—-)
(a+b)" \a” b (a+b)" \a” b (a+b)" \a b

a®+b N 3(32+b2) . 6(a+b)
(a+b).a’®® (a+b)'a’h® (a+b).ab

_(asb) ~3ab(ash) (a+b)-2b]
(a+b)3 (a+b)4 (a+b)4
.3 .3 6 . &6
(a+b)2 (a+b)2 (a+b)4 (a+b)4

Bai 72: Cho x,y thoaman 0<x<1; O<y<1va SR S

l1-x 1-y

Tinh gia tri biéu thic: P =x+y++/x* —xy +y?

Giai

Tacd:0<x<1dodd1-x>0 nén %>O tuong tu ta dugc L>O
X

1-y
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l1-x 1-y
Do d6
£<1 va %<1 va x(1-y)+y(1-x)=(1-x)(1-y)

&Sx<l-x  va  y<l-y VaX—Xy+y-Xy=1-X-y+Xy
<:>x<% va y<= va 2x+2y-1<3xy

SX+y<l va  2x+2y-1<3xy
o Xx+y-1<0va  2x+2y-1<3xy
Vay:

P:x+y+m

:x+y+\/(x+y)2—3xy

:x+y+\/(x+y)2—2x—2y+l

:x+y+\/(x+y)2—2(x+y)+1
=X+Y+ (x+y—1)2
=X+Yy+[x+y-1
=X+y—-Xx-y+ldox+y-1<0
=1

Bai 73: Cho céc sb thuc a,b,c doi mot khac nhau théa man:

a’(b+c)=b’(c+a)=2018. Tinh gia tri bieu thuc: P=c?(a+b)

Giai

Taco: a’(b+c)=b?(c+a)
< a’b+a’c=Db’c+ab’
< a’b—ab®+a*c-b*c=0
<:>ab(a—b)+c(a2—b
(a—b)[ab+c(a+h)
(a—b)( b+ac+ bc)

0
=0

0
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Doa=b  Nén:ab+ac+bc=0
Suy ra: a*(b+c)=a(ab+ac)=a(—bc)=-abc

P=c’(a+b)=c(ca+ch)

c(—ab)=-abc

Vay: P=2018

Bai 74: Cho ba s6 thuc duong a,b,c d6i mét khac nhau thoa

man<a+b—c=+a++b-+c.

Chung minh: (a+b—c)’ =a®+b?—¢?

Gial
Taco: Jarb—c=+a+J/b-+c
Nén: a+b—c=a+b+c+2vab+2vbc +2Vac
< c—/bc ++/ab —/ac =0
e VE(E-JB) + 2 (45 ) =0
@(JE—JE)(JE—JE)=0
e +Ja =+ hoic Vb =+
<a=c hoiac b=c
Khi a=c hoic b=c thi d& thdy (a+b-c)" =a?+b?-c?

Vay:  (a+b-cf=a’+b?-c?

Bai 75: Cho a, b 12 hai sé thuc thoa diéu kién: a?+ b? =2(8+ab) va a< b.

Tinh gia tri cua biéu thuc ; P=a?(a+1)—b?*(b—1)+ab—3ab@a—b+1) + 64

Giai
Taco: a® +b*=2(8+ab) < (a-b)’=16 = a-b=-4 (doa < b)
P=a’(a+1)-b?(b—1)+ab—3aba—b+1) + 64
P=(a—b)’+(a—b)? + 64

P =(-4)° +(-4)* + 64 =16
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Bai 1.

MOT SO PE THI HQC SINH GIOI CAP THANH PHO

Cho ba s a, b, ¢ khac 0 thoa man diéu kién: a+b+c=0

a) Ching minh rang: a°+b®+c® =3abc

b) Tinh gié tri biéu thuc: P =

Bai 2.

Bai 3.

Bai 4.

Bai 5.

1
Bai 6. Chtiing minh rang néu cé: <a b
a

(a+b-c) +(b+c-a) +(c+a-b)
a(b—c)’ +b(c—a)’ +c(a—b)’ +abc
(TPHCM, ngay 24/03/2013)

Cho hai s6 duong a, b va sé ¢ khéc 0 thoa didu kien1+%+1 ~0.
a C

Chtng minh rang: va+b =va+c++b—c
(TPHCM, ngay 19/03/2014)

Cho ba sé duong a, b, ¢ thoa diéu kiéna+b+c= %
abC

+ bzcz)(l + azcz)

=a+b
c? + a’b%c?

Chting minh rang: \/(1

(TPHCM, ngay 24/03/2015)

Cho hai s6 thuc phan biét a va b thoa diéu kiénab=a—b.

Tinh gia tri cua biéu thac: A :%+9—ab
a

(TPHCM, ngay 22/03/2016)

Cho ba s a, b, ¢ thoa cac diéu kiena—b=7;b-c=3

a’+b*+c*—ab-bc—ca
a®—c?—2ab+2bc

Tinh gia tri cua biéu thuc: P =

(TPHCM, ngay 20/03/2017)

+1+1:2 .1 1 1
C th|—2+—2+—2:2
a- b° c
+b+c=abc
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(TPHCM, nim hoc 2005 — 2006)

Bai 7. Cho hai s6 a, b thoa cac diéu kién: a® +b’=1va a* + b4=% :

Tinh gia tri caa biéu thic: P=a®*® + p™
(TPHCM, ngay 29/03/2018)

Bai 8. Cho x , y Ia c4c sb thuc sao cho: 2 - 1- 1

X Yy 2X+y

, 2 2
Tinh gia tri caa biéu thac: P= X—2+ y—2
y° X

(TPHCM, ngay 13/03/2019)

HUONG DAN GIAl

Bai 1:

a) Chang minh rang: a®+b®+c® =3abc
Taco: a+b+c=0
Nén: a+b=—c
Do do:
a’+b’+c’
=(a+b)’ —3ab(a+b)+c’
= (—c)3 —3abc(—c)+c?
=—c®+3abc+c?
= 3abc

Céch khac: Theo b dé 2
Taco:a®+b’+c®—3abc
=(a+b+c)(a”+b”+c? —ab—bc-ca)
=0.(a’ +b*+c*—ab—bc-ca)

=0

Vay: a®+b® +¢® =3abc
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(a+b-c)’+(b+c-a) +(c+a—b)
a(b—c)”+b(c—a) +c(a—b)" +abc
_(a+b—c) +(b+c-a) +(c+b-a)’

a(b—c)”+b(c—a)’ +c(a—b)* +abc
B (—c—cy?+(—a—a)3+(—b——bf
~ ab? +ac? — 2abc + ba? + bc? — 2abc + ca? + cb? — 2abc

—8c® —8b® —8a®
a’(b+c)+b?*(a+c)+c*(a+b)—6abc
—8(a34—b34—03)
~ a’(-a)+b?(—b)+c?(—c)—6abc
—8.3abc

—a®—b®—c®—6abc

_ —24abc

—3abc — 6abc
_ —24abc
—9abc

b) Tinh gié tri biéu thuc P =

Bai 2:

Tacd:a,b>0 vél+%+1:0 suy rac<0
a c

Mat khéc:l+%+1=0c>ab+bc+ca=0
a C

Ta co:

(\/a+c+\/b+(:)2

=a+c+b+c+2/(a+c)(b+c)

=a+b+2c+2vab+bc+ac+c?
=a+b+20+2\/c_2
=a+b+2c+2[c
=a+b+2c-2c (c<0)
=a+b

Vay<Ja+b=+a+c++b-c
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Bai 3:
Tacoath+c=——

abc
<abc(a+b+c)=1
< abc(a+b+c)+b%c® =1+b’c’
& be(a® +ab+ac+bc)=1+b’c’
< hbe[a(a+b)+c(a+b)]=1+bc?
< be(a+b)(a+c)=1+b’c’

Tuong tu:1+a’c* =ac(b+a)(b+c)

Ta lai ¢6: ¢ +a%h’c’ =c* (1+a’h’) =c’ab(c+a)(c+h)

Vay:
1+b?*c®)(1+a’*c’ bc(a+b)(a+c)ac (b +a)(b +c
\/( cz+glgb2c2 ):\/ | CZ).a(Ib (c +)a)§c +b;( | =y(a+b)" =a+b (doab>0)
Bai 4:
Taco AL D o a’+b”—a’h? _ (a—b)’ +2ab—a’h? _a’h?+2ab—a’h? s
' b a ab ab ab
Bai 5:

Tacbé:a-b=7;b-c=3
Nén:a—c=10
Theo bd dé 1, ta cd: 2a2 + 2b? + 2¢? — 2ab — 2bc — 2ca :(a—b)2+(b—c)2 +(c—a)2

a’+b*+c’—ab—bc—ca _2a’+2b*+2c” —2ab—2bc—2ca

Do d6: P = =
00 a’—c?—2ab+2hbc 2(a+c)(a—c)—4b(a—c)
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Ta co: l+—+£:2
a Cc
2
Nén (1+1+1j =4
a b c
1 1 1 2 2 2
<:>—2+—2+—2+—+—+—:
a“~ b® ¢ ab bc ca
c+a+b
ol L 1, (erarn)
a- b ¢ abc
<:>i2+i2+i2:—2.@+4
a“ b° c abc
1 1 1
©¥+F+c_2:2
Bai 7.

Taco: a'+ b“:% Nén 2(@a* +b*)= 2.% =1=(a +b?f =a* + b*+ 2a%h.

Suy ra: (a* —b?f=0hay a® =b’
Ma a’+b*=1

Do do: a® :bZ:%

1009 1009 1009 1008
Tacoh: P=a?™® 4+ p?8= 1 + 1 =2. 1 _(1
2 2 2 2

Bai 8.

Tacs: 2-1-_1
X Yy 2X+y

Nén: (2y- x)(2x+y)=xy
Hay: x*-y’=xy

Do d6: %—X:l (xy#0)

2

2
Suy ra: +y—2—2=1 Vay: —+%=3
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IV. HIEU QUA CUA SANG KIEN
Cac bai kiém tra dong loat va kiém tra hoc ky | cia cac nim hoc 2020-2021 va
2021-2022 c6 nhiéu hoc sinh dat diém 9,5, 10. Biéu nay chang to hoc sinh lam duoc cau
hoi lién quan dén gia tri cua biéu thirc. Tac 1a gido vién va hoc sinh c6 dau tu vao dang
bai tap nay.

Nam hoc 2020-2021
O khéi 16p 9: C6 19 em dy thi hoc sinh gioi mdn toan cap thanh phd.
Két qua: 3 em dat giai nhi.
6 em dat giai ba.
Truong Nguyén An Khuong c6 12 em dat giai mén toan cap
huyén.

Nam hoc 2021-2022
O khéi 16p 9: C6 19 em dy thi hoc sinh gioi mdn toan cap thanh pho.
Két qua: 3 em dat giai nhi.
4 em dat giai ba.
Truong Nguyén An Khuong c6 11 em dat giai mén toan cap
huyén.
S6 hoc sinh gioi 16p 9 cap huyén cua truong Nguyén An Khuong va s6 hoc sinh
gioi 16p 9 cap thanh pho caa huyén ¢ muac on dinh.
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C. KET LUAN.
I. BIEN PHAP TRIEN KHAI.

Hai nidm trudc day dé tai nay da duoc phd bién cho gido vién va hoc sinh tham khao.
Pi duoc sy ung ho nhiéu vé phia giéo vién va hoc sinh. Tai liéu nay cling duoc gido
vién giang day cho hoc sinh qua cac ky thi.

Cac em thi hoc sinh gioi cap thanh phé cling st dung tai liéu nay.

Dé tai nay co thé ap dung rong rai & cac truong & cac khéi 16p 8 va 9.

Il. HUONG PHAT TRIEN CUA DPE TAl.
Pé thi hién nay lién quan dén gia tri cua biéu thac mang tinh ngan gon ngay ca
trong bai giai. Nhung cling mang lai cam giac phan dau thir thach cho hoc sinh.
Huéng caa cau hoi nay con ton tai trong nhiéu nam sau. Cho nén tai liéu nay
gi4o vién va hoc sinh van can st dung lau dai.
Qua giai phap toi nhan xét dwec mdt s6 ndi dung sau:
Giao vién:
. C6 muc tiéu rd rang dé soan bai tap va la co sd dé ho nang cao ky thuat
giai toan.
. Binh hudng soan bai tap cho cac noi dung khac.
Hoc sinh:
. CO muyc tiéu rd rang dé phan dau dat duoc qua cac ky thi.
. Gi&o vién va hoc sinh thich thu véi cong viéc ciia minh hon.
. Két qua dat dugc c6 nhiéu kha nang xay ra.

Vi bai viét trén, chac chan rang noi dung chua that sy hoan thién.
Rat mong nhan dugc su dong gop ¥ kién caa quy thay cd.
Toi xin chan thanh cam on!

Ngay 12/04/2022

Pham Vian Khai
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D. TAI LIEU THAM KHAO

Céc dé thi hoc sinh gioi cap thanh phé (TP.HCM).
Céc dé thi hoc sinh gioi cip quan (huyén) caa TP.HCM
Cac dé thi hoc sinh gioi cp tinh & céc tinh thanh khéc.
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