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Ki THUAT PHAN TiCH BINH PHUONG CHO BAT PANG THUC HOAN V]
SUM OF CYCLIC (S.0.C)

I/ Loi néi dau.

Bat diang thirc ho4n vila nhimg bai toan rat dep bési sy phat biéu don gian nhe nhang cua chiing. Tuy nhién, viéce giai
chiing thi nguoc lai, viéc tim mot 16 giai cho ching vo ciing vat va va khoé khiin. Va d61 voi nhimg bai toan c6 2 ding thire
tré 1én thi moi viée lai cang tré nén kho khan hon. Sau mét thoi gian hoc hoi kinh nghiém va tim toi, t6i da tim dugc mot
ki thuat &é danh gi4 cho nhiing bat ding thirc hoan vidon gian. Do d¢ kho cua céc bai toan nén d6i khi mot s6 10i giai co
d6i chut dai, nhung bui lai 14 ta ¢6 thé 1am chat cho mot s6 bai toan (day 1a mot diéu bat ngo ma ki thuat nay mang lai).
Ciing xin néi thém rang: baf ding thuc hién dai rat phong pht vai rat nhiéu bai tap. Tuy nhién véi bat déng thic hoan vi
vong quanh thi khac, n6 rat it nén c6 thé coila nhimg bai toan hiém. Viéc tao ra mot bat ding thirc ding da 1a khé ma dé
bat ding thirc d6 hay thi cang khé hon, nén @61 véi bat dang thire hoan vithi diéu @6 lai cang khé thyc hién. Vi thé ki
thuat nay chila mét cong cu nhé nhung lai vo cung hiru ich dé cac ban c6 thém mot huéng giai quyét cac bai toan bat
ding thie hoan vivong quanh ba bién.

Mic du bai viéf dugc hoan thanh trong lic téi dang cim trai nén rat mét, nhung to6i van c6 giang hoan thanh bai viét nay
trong mot ngay trong dai 26-3-2009 (Poan thanh nién Cong san H6 Chi Minh). Vi thé t6i s& rat hoan nghénh nhimg su
déng gop, tim toi sang tao thém cho ki thuat nay tir phia cac ban. Moi thic mic — dong gop y kién xin vui long lien hé
theo dia chi:

E-mail: vhineq@yahoo.com hodc YM: vnineq
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II/ Co s6 cua ki thuat.
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S& that bat ngo néu to6i néi vaoi cace ban ring co so cua ki thuat nay 1a phuong phap phan tich binh phuong S.0.S: 1a dwa bat
ding thue thuan nhat ba bién a,b,c vé dang:

S.(b—c)® + Sy(c —a)>+ S.(a —b)2 >0

D61 véi bat ding thire d61 ximg ba bién thi viée quy vé dang chinh tic S.0.S nhu trén 1a don gian gitp ta dé dang giai
quyéf bai toan. Tuy nhién, d61 véi baf ding thirc hoan vivong quanh thi cach quy trén doi khi khong thich hop va tao ra
cac hés6'S,; Sp; S, rat cong kénh va kho xirli. Trong truong hop @6 ¢6 mot cach khac 1a quy vé dang: (Tdi tam goi nd
14 phan tich binh phuong hoan viS.0.C)

S.(b—c)? + Sy(c —a)>+ S.(a —b)> > S(a —b)(b—c)(c—a)

Cach quy trén c6 giloi?:

- Tht nhaf: @61 véi cac dang hoan vivong quanh thi n6 ty nhién va don gian hon cach dwa vé S.0.S chinh thong.

- Thir hai: 861 véi bat ding thie hoan vithi ta chican xét mot trong 2 kha ning sau:

+ Mot trong ba s6 1a 16n nhat (gia st a = max{a, b, c})thitaxét 2 trusng hop c6 théxay ralaa > b > cva
a>c>b.

+ Mot trong ba & giira 2 s6 kia (gia sw1a b), thi ta xét 2 truong hop c6 théxay ralalaa > b > cvac > b > a.

Viviy, néu vé trai va Skhong am thi ta chixét truong hop ¢ \ge b \ge ama bo qua truonghopa > b > c.

Cubi cung ciing xin luu ¥ ludn 14 @61 véi cac bai toan sau day chiing ta ciing chixét truong hop ¢ > b > a (khi d6

(a —b)(b—c)(c —a) > 0= a®b+ b’c+ c?a < ab?® + bc® + ca?), convéitruomghopa > b > cthi
S(a — b) (b — C) (C — a) < 0, va ta chi phai lam theo phuong phap truyén thong S.0.S 1a chimg minh baf ding thire:
S.(b—c)®+ Sy(c—a)*+ S.(a—b)>>0

III/ Phan tich co s6.
1.ab® + bc? + ca’ — a?*b — b’c — c’a = (a — b)(b—c)(c — a)
2

ab?® + bc? + ca® — 3abe
1
= 2 (ab2 + bc? + ca’® — a’b — b’c — cta + ab? + bc? + ca’ + a’b + ble + cca — 6abc)

_ %((a—b)(b—c)(c—a)+a(b—c)2+b(c—a)2-|—c(a—b)2)
a—b+b—c+c—a_—(a—b)(b—0) )

“a+b  btc cta (@a+b)(b+ c)(
4.

a N b . c 1 a+b+a—b+b—l—c+b—c+c+a+c—a
a+b b+c ct+a 2 a+b b+c c+a

1 a—b b—c c—a 1 a—"b)(b—c)(c—a
YA S 1, @-bb-o-a)

2 a+b b+c cta 2 (a+b)(b+c)(c+a)

5.ab® + bc® + ca® — a’b — b3c — cda = (a +b+c)(a — b)(b—c)(c —a)
Bén canh cac phan tich so sd nay con raf nhiéu cach phan tich khac ma céc ban ¢6 thé ty tim thay trong qua trinh giai
toan.

IV/ Xay dung dinh li.

Chting ta s& xay dyng dinh li, duva ra cic tiéu chuén tir cach phéan tich

S.(b—c)*+ Sy(c — a)®> + S,(a—b)2 > S(a—b)(b—c)(c—a)

Chi y: & day ta chixét dén truonghopc > b > a

Nhuthéthi (@ — b)(b — ¢) > Onén

Sa(b—¢)® + Sp(c — a)* + Se(a — b)> = Sa(b— ¢)* + Sp(a — b+ b —¢)* + Sc(a — b)?

= (Sp+ Sc) (@ — b)> + (8o + Sp) (b — ¢) + 28p(a — b) (b — ¢) AM?GM

2\/(sa +54) (Sp+ S.)(a — b)(b— ¢) + 2S5(a — b) (b — ¢)
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Do d6 bat ding thirc s& duoc ching minh néu ta chimg minh dugc
2,/(5:+8) (S, + 5) +28, ~ § > 0

Xay dung tuong tu nhu trén bang cachtacha —b=c—b — (¢ —a)vab—c=b —a — (c — a), taciing duoc

thém 2 tiéu chuén nira.

Tiép tuc x4y dung: ta co

Sp(c—a)>=Sy(c—b+b—a)> > 4Sy(c—b)(b—a)
AM-GM

va S, (b — €)? + S.(a — b)> > 21/84. S.. (b— a)(c — b)

Do d6 baf ding thirc s& duge ching minh néu ta ching minh duge 45y, + 24/S,.S: > S(c — a)
Ngoairataconcé S, (b — ¢)? + Sy(c — a)? + S.(a — b)? > 3\3/SaSbSc(b —¢)*(c — a)?*(a — b)?

Nén bat ding thuc s& duge chimg minh néu ta chimg minh dugc
275,55, > S3(a —b)(b —c)(c — a)

Hé¢ thong cac két qua trén ta c6 cac tiéu chuan sau:

1.8, + Sy > 0,8+ 8. 20,2\/(Sa+Sb)(Sb+Sc)+2Sb—S(c—a) >0
2.5, +S,>0,8, + S. 20,2\/(Sa+8b)(8a+5c)—2Sa—S(c—b) >0
3.5, + 5, 2O,SC+Sb20,2\/(SC+SG)(SC+SZ,)—2SC—S(b—a) >0
4.8,>0,8,>0,24/5,.5 +48,— S(c—a) >0

5.5 ZOaSbZ())Sc 2072\/ SbSc_S(C_b) >0

6.5, >0,8,>0,5. > 0,21/98, — S(b—a) >0

7.8, >0,8,>0,8.>0,275,5,5. — S3(a — b)(b — c)(c —a) >0

Céc tidu chuén trén rat tién dé xu 1i nhimg bai todn c6 cac h¢ s6°S,; Sp; S, cong kénh (dac biét 1a tiéu chuén 1 rat

manh). Tuy nhién néu ta gap nhimg bai toan rat chit dén ndi khong thé 4p dung dwoc tiéu chi nao thi cé6 mét cach khac 1a
ditc=a+x+yvab=a+ :L’(:L’, y > 0). Cach 1am nay gitip ta c6 thé loai di a mot cdch nhanh chong nho cach
phan tich trén (bsic - a = x + y;b - a = x). Hon nira ta lai con c6 thé lam chat cho baf ding thirc nho cac bién con thira lai.
Cac bai toan 4p dung sau dé 1am sang t6 thém cho diéu nay.

Ngoaira, ta con c6 thé chia nho nhiéu truong hop nita trong ¢ > b > a &é d& dang giai quyét bai toan.

V/ Ap dung vao giai toan.

C6 18 moi ki thuat ciling xuaf phat tir mot bai toan nao d6. Va toi ciing vay, t6i xin biatf dau bang mot bai toan khoi dau
cho ki thuat nay mot cach tinh co:

Bai toan 1. Cho cac sb thyc khong 4m a,b,c. Chimg minh bat ding thuc

ab + b%c + cta
ab? + be? + ca? > ab(a + b) + bC(b + C) + Ca(c + a)

a® 4+ b% + ¢ + 3abe.
Lo gidi.

Néta > b > cthia®b + b%c + c?a > ab? + be? + ca?, nén theo baf ding thie Schur thi
a’b + b%c + c2a
ab? + bc? + ca?
Néuc > b > a thibat ding thuc duoc viét lai nhu sau

2 2 2
. a*b+b°c+ca
a’+b +c —3abc+3“bc'(a52+bc2+ca2

a® + b + &3 + 3abe.

> a® + b + ¢ + 3abc > ab(a + b) + be(b + ¢) + ca(c + a)

- 1) > ab(a +b) + be(b+ ¢) + ca(c + a) — 6abe

@%(a+b+C) (=) +(b—c)*+(c—a))

3abc(a — b)(b—¢)(c — a) )
B ab? + be? + ca? = alb—e)
—i—b(c—a)z—l—c(a—b)2(:>%(a—i—b—c)(a—bf—i—%(b—l—c—a,)(b—c)2—|—%(c—l—a—b)(c—a)2
- 3abc(a — b)(b —c¢)(c — a)
ab? 4 be? + ca?
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. ] . R . b 3abc(c —a) -
Theo tle\u chuin 1 thi ta chican chl’mg minh 2,/ac +c +a ’ W L b o = 0
Quy dong, rit gon va nhém céc s6 hang lai véi nhau ta duge bat dang thire twong dwong 1a
2bc? (y/ac — a) + ab®(c — b) + bc*(c — b) + a®c® + a®b® + a’c + 2ab*\/ac + 2ca® /ac + 2a’bc > 0
Bat ding thuc trén dingdoc > b > a
Viy ta c6 ta c6 diéu phai chimg minh. Dang thirc xay ra khi va chikhi ba bién bang nhua hozc mét trong 3 bién bing o va
2 bién con lai bang nhau.

Bai toan 2. (Nguyén Trong Tho) Chimg minh ring véi a,b,c>0 thi:
a? b’ e _ et b+c
2a2—|—b2+2b2+02+2c2—|—a2_ 3
Loi giai. dé cho gon ta ki higu Z 14 téng cyclic (mdi tong gom 3 s6 hang). Bing cach bién di tuong duong ta co

o’ — ab” 2 2 372 .2 3 4
> Sy 206 D (af —ab)(2b )2 +a?) 206 8 a™et £2) alet 42

Z a’b? + Z a’c? > 4 Z abc® +2 Z ab’c* + 2 Z a’bt = 2 Z (a‘r’b2 + a’b?? — 2a4b2c) +
Z (a°c® + a®b?c? — 2a’bc?) > 2 (Z a®b? — a364> &2 Z a®bt’(a —c)® + Z a®c*(a
> 2(a — b)(b — ¢)(c — a) (Z A + Y a%c)

Bay gio giasta = max{a, b, c}.

Néu c<b thi bat ding thirc trén dting nén ta chiphaixétkhia > ¢ > b.

Ta s& chimg minh

2a°b*(a — ¢)® + 2a*c*(c — b)* + a®c*(a — b)* > 2(a — ¢)(c — b) (a’c® + a’bc + a®b?)
Xét 2 truong hop:

Truong hop 1. Xétkhic — b < a — ¢, tacd

b*(a — c)* + a3c*(a — b)? > 2a3b%*(a — c)(c — b) + 4a3c*(a — c)(c — b)

via’h? + 2a3¢® > a® (02 + bc + 62) nén suy ra diéu phai ching minh.

Truong hop 2. Xét khic — b > a— ¢, tuong tu nhu trén ta c6

2a’c*(c — b)? + a*c*(a — b)? > 2a’c*(a — c)(c — b) + 4a3c*(a — c)(c — b)

via®e® + 2a°c? — a® (¢ + be + b%) > a’c’b + a’be — a® (be + b%) = a’b(c — b) + a’be(c — a) > 0
Nén ta ciing c6 diéu phai ching minh.

Viy bat ding thirc duge chimg minh xong. Péng thire x4y ra khi va chikhi a=b=c.

Bai toan 3. (VIF) Cho céc sb6 thuc khoéng am a,b,c. Chl’rng minh
4a 4b 4c ab® + be? + ca® + abe

+ - - >
a+b b+c c+a a2+ b3+ c2a+ abe
Loi giai. theo cach phan tich co so 4 thi bat ding thuc duoc viét lai thanh

(@ —b)(b—c)(c—a) ab® + bc® + ca® + abe
2 (3_ (a—l—b)(b—f—c)(c—i—a)) i <a2b+b2c—l—c2a—|—abc _1> =0
- (a—b)(b—c)(c—a) B 2(a —b)(b—c)(c—a)
a?b+b%c+c?a+abc  (a+b)(b+c)(c+a)
(a=b)(b—c)(c—a)[(a+b)(d+c)(c+a)—2(a’b+ b’c+ c*a + abc)] .
(@%b + b%c + c%a + abc) (a + b)(b+¢)(c+ a) -

[(a —b)(b—¢)(c —a))”

(a®b + b%c + c%a + abc) (a + b)(b+ c)(c + a)
Bat dang thic trén hién nhién dang.

> 7

>0

>0

Viy ta c6 diéu phai chimg minh. Ping thirc xay ra khi va chikhi a=b=c.
Bai to4n 4. (UK TST 2005) cho céc sb thuc duong a,b,c sao cho abe=1. Chimg minh ring:
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a-+3 b+3 c+3

+ + >3
(@ +1)2 (b+1)2 (c+1)2 —
Loi giai (VIF). do abc=1 nén diata = g,b = i,c = —
x Y z
Bat ding thuc trén duoc viéf lai nhu sau
32 30,2 5 3 /a— 2 _ 2 B 2
s R R e S D A (e A o= +1) + [+
(z+y)?  (y+2)? (2+z)? 41\z+y y+z z+z

4

@+y)?—(z—y)?  (+2'—@W—2?  (z+2)?—(z—2)? z—y\’
P N PR A PO ]23‘I’<m+y>

Yy—z zZ—T T—Y Y—z z—z 3(z—y)(y—2)(2— )
+ - - =

y+z z+ rt+y y+z 2tz (z+y)(y+2)(2+x)
Neu (z — y)(y — )(z — ) < 0 thibdt trén hién nhién ding.

Néu (z — y)(y — 2)(z — x) > Othi

(:r;—y) +( )2 ( ) 33(( z—y)(y -~ )(z—w))2

z+y y+z 2tz ) amem (z+y)(y+ 2)(2 + z)
—y)(y — 2)(z — x)

(«’E +y)y+2)(z+z)

Viy ta c6 diéu phai chimg minh. Ding thirc xay ra khi va chikhi a=b=c=1.

C6 thé no6i hai bai toan trén khong can phai sir dung dén mot tiéu chuin nao ca. nhung mat khéc lai cho thay duogc céi loi

khi phantichvé S(a — b)(b — ¢)(c — a).

Va bay gio chiing ta s& thyc hién 1am chat mot s6 bat ding thic bang cac bién con thira nhu &4 néi ¢ Loi n6i dau.

Bai toan 5. Cho céac s6 thyc khong Am a,b,c. Chung minh baf ding thirc

4(a+b+c)® > 27 (ab® + bc® + ca’® + abe)

Lo giai.

Nétaa > b > cthiab® + bc? + ca® 4 abe > ab? + be? + ca? + abenén

1<=>2(£B y+y?z+z ac) > 0 (lu6n dting).

nén ta chican ching minh

27
27 (ab® + be® + ca® + abc) < - (ab® + bc* + ca® + ab® + be® + ca® + abe)
Do d6 ta chican ching minh 27 (ab® + be® + ca® + ab® + bc? + ca® + abc) < 8(a + b+ c)?
& 8 (a® +b° + ) > 3 (ab® + bc® + ca® + ab® + bc® + ca®) + 6abe

Bat ding thuc trén hién nhién diing theo bat dang thic AM-GM
Néuc > b > a thitaviét bat ding thirc lai nhu sau:

4Za3—|—122a2b—152ab2—3abc2O(:>4<Za3—3abc) — %[Z(ab(a—l—b))—ﬁabc}
+277<Zazb—2abz> >0<2(a+b+c) [Z(a—b)2] — %Z(a(b—c)z)

> 277(0 —b)(b—a)(c—a) < (4b+4c+a)(b—c)® + (4c + 4a + b)(c — a)?

+ (4a + 4b +c)(a — b)*> > 27(c — b)(b — a)(c — a) < (5a + 5b + 8¢)(c — b)?

+ (8a + 5b + 5¢)(b — a)? + 2(4a + b+ 4c)(c — b)(b —a) > 27(c — b)(b — a)(c — a)
bitc=a+x+ vy, b = a + x. Bat ding thuc duoc viét lai nhu sau
y%(18a + 8y + 13z) + x*(18a + 5y + 10z) + 2(9a + 5z + 4y)zy > 27zy(z + y)

Loai a thita chican chimg minh
y%(8y + 13z) + 22(5y + 10z) + 2(5x + 4y)zy > 27zy(z + y) < bz + 4y > 62’y + 3zy?
Taco 2 (:1:3 + 2%+ y3) > 6l xd iyt > 6xy?
AM-GM AM-GM
Do d6 ta c6 diéu phai ching minh
Bay gio nhu da n6i & phan Xay dung dinh Ii, ta s& lam chat bat dang thic nho cac bién con thira:

2

1 3 27
—18a (z*+y*+ay) > Ya. 1 (z +y)? = —a(c—a)

2 AM—GM 2
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Nhu vy la ta c6 bat ding thie chit honla: véi k = min{a, b, ¢} vat = max{a, b, c} thi

27
4(a+b+ c)® > 27 (ab® + bc® + ca’® + abe) + Tk(t — k)%,

Céc ban dung lo ciach lam chit nay chi dang trong mot truong hgp ma ta dang xét, bai trong truong hop nguoc lai
a > b > cthisaukhi ddnh gia bat ding thic (a — b)(b — ¢)(c —a) <0< —(a — b)(b—¢)(c — a), cong

viéc con lai chila van dé tuong ty.

Bai toan 6. Cho céc sb thyc khong am a,b,c. Chimg minh bat ding thic

a® + b + 3 + 2(a®b + b%c + c’a) > 3(ab® + bc? + ca?)

Loi gidi.

Neta > b > cthi2(a?b + b%c + c?a) > 2(ab? + bc? + ca®)vaa® + b + ¢ > ab® + bc? + ca? nén bat
ding thuc hién nhién dtng.

Néuac > b > q thibat ding thirc dugc viét lai nhu sau

(a+b)(a—b)+ (b+c)(a—b)2+(c+a)(a—0b)?>5(a—>b)(b—c)(c—a)
& (2a+b+c)(b—a)*+ (2c+a+b)(c —b)>> (b—a)(c— b)(3c — Ta)
bitc = a + x + y, b = a + x. Baf dang thic dugc viét lai nhu sau

z*(4a + 2z + y) + y*(4a + 3z + 2y) > zy(—4a + 3z + 3y)

Loai a di thi ta chi cAn ching minh

222z +y) + %3z + 2y) > zy(3z + 3y) < 223 + 2y° > 227y

Baf ding thic trén dtng do 22° + y3 > 23323/
‘, AM-GM
Ciing nhu bai toan trén, ta c6 thé lam chat bai toan va thu duoc:

a® + % + ¢ + 2(a®b + b%c + c%a) > 3(ab® + bc? + ca®) + gk(t — k)2
Bai toan 6. (VIF) cho cac sb thyc duong a,b,c. Ching minh
a? 4+ b2 + 2 3 2 (a2b + bc + c2a) — abc
ab+bctca 2 2(ab?+ be® + ca?) — abe

Loi giai.

5
>
- 2

2(a%b + b*c + c?a) — abc
2(ab?® + bc? + ca?) — abe
Néu c > b > athibaf ding thuc duge viét lai nhu sau

(@— b +(b—cP+(c—af _ 6a—b—c)c—a)

Néua > b > cthi > 1, nén d& dang suy ra diéu phai chimg minh

ab + bc + ca ~ 2(ab?® + bc? + ca?) — abe
(a—b)2+(b—c)?+(c—a)? 2[(c=b)>+(b—a)’+(c—b)(b—a)] 6(c—b)b—a)
Ma — >
ab + bc + ca . ab + bc + ca ab + bc + ca
c—a

Nén ta chican chimg minh

>
ab+bc+ca ~ 2(ab® + bc® + ca?) — abe
Quy d6ng va rit gon baf dang thic trén thanhe(b — a)(c — a) + 2ca® + 3a*b > 0
Bat ding thuc trén hién nhién dtng. Vay ta c6 diéu phai chung minh. Ping thirc x4y ra khi va chikhi a=b=c.

Bai toan 7. Cho céc so thyc khong 4m a,b,c. Chimg minh bat ding thuc

3., 703 .3 3
% > abe + |(a — b)(b— c)(c — a)

Loi giai. that ra ta c6 thé chimg minh bat ding thic manh hon la:
3 b3 3
G HTHE S gbet|(a—b)b—¢)(c—a)|

3
Khong maf tinh téng quét giasuc > b > a. Bat ding thuc trén dugc viét lai nhu sau

a® +b° + ¢ > 3abe + 3|(a — b)(b—c)(c—a)| & (a+b+c) [(a—b)2+(b—c)2+(c—a)2]
> 6[(a —b)(b —c)(c — a)|

Ap dung tiéu chuén 4, ta can phai chimg minh6(a +b+¢) —6(c —a) > 0 < 12a +6b > 0

Bat ding thuc trén hién nhién.
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21/5/2016 S.0.C - Ki thuat phan tich binh phuong cho bdt hoan vi - Tai liéu, chuyén dé, phuong phap v Bét dang thirc - Dién dan Toan hoc
Vay ta c6 diéu phai chimg minh. Pang thire xay ra khi va chikhi a=b=c
3v3+9

, tie 12 ta c6 bat ding thirc

That ra hing s6 t6f nhat trong bai toan trén 1a 3

V3-1
> abe + —

a 5\ 5@ 6 -ae-a)

Nhung dé giai quyét bai toan nay thi can phai nho dén céng cy ham s6, nén khong tién nhic dén ¢ day.

a4+ b+ ¢? 1 3\/§+9|
1

V1/ Bai tap ap dung.

Qua céc vi dy trén dd phan nao néilén diém manh cua ki thuat nay, va bay gio cac ban thu ap dung phuong phéap nay dé
giai quyét cac bai toan:

Baitoan 1. Cho cac s6 thyc khong am a,b,c sao cho a2 + b2 + 62 = 3. Chung minh
ab® + bc? + ca? < 2+ abe
Bai toan 2. Cho céc s6 thuc khong 4m a,b,c sao cho a4+ b+ =1. Chimg minh

(a+b+c)a—b)(b—c)(c—a) < 1

4
Bai toan 3. Cho céac s6 thuc khong Am a,b,c. ching minh bat ding thie
a n b n c n 3abc -
b+c cta a+b 2(ab®+bc?+ ca?) ~

Tai liéu tham khao:

« Sang tao bat ding thic
Tac gia: Pham Kim Hung

« Bat dang thirc Tim toi va Sang tao
Téc gia: V6 Qudc Ba Can
« Chuyén dé toan hoc: Phuong phap chia dé tri

Tac gia: Phan Thanh Viét

[] Céc tailiéu tir Internet:

Dién dan www.mathlinks.ro (http://www.mathlinks.ro)

Dién dan bat dang thirc www.vninegmath.tk (http://www.vnineqmath.tk)

VIF ba gui27-04-2009 -13:49

http://vninegmath.hn...c.php?f=16&t=91 (http://vninegmath.hnsv.com/viewtopic.php?f=16&t=91)

caobo171 Di giri Hom nay, 06:46

anh oi, anh c6 ban Pdf coa tai liéu nay khong, cho em xin véi, vi em khéng c6 nhiéu time dé onl nén muén doc lai bat

tién lim anh a @

Tro lai Tai lidu, chuyén dé. phuong phép vé Bat ding thic - Chu dé chua doc tiép theo —

Dién dan To4an hoc — Toan thi Hoc sinh giéi va Olympic — Bat dang thice - Cyc tri
— Tailiéu, chuyén dé, phuong phap vé Bat dang thire
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