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D6i diéu vé nhom dich:

Nhom dich Magic of Math (WoW) lamodt nhém dich vira méi thanh 13p cach day khong lau. Do sy
gap g0 tinh c& cua 2 dich gia trén Mathlinks.ro... DU [inh virc cia hai dich gia vé cung khac biét véi nick
th&r nhat 13 bat dang thirc con cha nick thi 2 lai 13 phwongtrinh, bat phwongtrinhva hé phwong
trinh... nhwng ca hai déucé chung mét wécmudn la chia sé kién thirc cho cac ban khac c6 cung sé&
thich, dam mé |3 toan hoc. Nhuwngkha ning chia cd 2 déu cé han nén sau médt th&'i gian chiing ti
quyétdinh thanh 1ap nhém dich sach (tir tiéng Anh sang tiéng Viét). D& c6 thé mang dén cho tat ca cac
ban dam mé toan hoc trén khap moi mién dat nwéc, nhirng tai lieu viét tay, danh may, nhirng quyén
sach toan ctia cac nwéckhac. Ngoai muc dich 13 demkién thircdén cho cic ban, nhém dich WoW con
Mong muén b sung thém cho cac ban nhirngkiénthire, dinhly, ki thuat cling nhw cac két qua méi
day ( dalau ) nhwng cac ban khdng cé diéukién ti€p xtc do rao can vé ngdn ngir hoac 1a do thi€ukién
thirc vé thuat ngir.

Vi la [an d3utién ti€p xdc véi “dich thuat” ma ca 2 déu con tré (18 tudi) nén ca 2 déu khdng thé
tranh khoi nhirng sai sét trong qua trinh dich ciing nhw bién tap tai liéu. Rit Mongcac ban bé quava
glriy kién déng gép cho nhém WoW qua dia chi: nhomdichsach@gmail.com...

Moi nhén xét, phé binh cling nhu d6ng gép ctia cac ban ludn la nhirng I&i ddngvién danh cho nhém
dich WoW chuing t6i.

Nhém WoW tuyén thém dich gia!

Nhw cic ban dathay, mot quyén sach, mot ban viét tay hay mot tai liéu bat ki déu kha nhiéu (trén 100
trang) v@i khéi lwong cong viéclén nhw vay thi 2 nguwdi trong nhém WoW khong thé nao hoan thanh
nhanh dwoc, do d6 nhém WoW Mong mudn céc ban trén khap 3 mién dat nwé'ccung tham gia vao
nhém WoW dé c6 thé hoan thanh cdng viéc mdt cach nhanh chéng ciing nhu cho ra nhiéu tac pham
trong tho'i gian ngan honva chat lwgnghon. Cho nén nhém WoW can tuyén thém thanh vién véi yéu
cau:

+ MOt nhém chuyén vé Latex va c6 kha ning dich tir 2 trang sach tré 1&n moi ngay. ( Biét sir dung cac
phan mém nhw Miktex 2.9.....) © (Nhém 1)

+ Mt nhom dich gia c6 kha nang dich tir 2 trang sach tré 1én moi ngay. © (Nhém 2)
Gi&ihan do tudi v&i cac ban tham gia la tir 15 tudi tr& 1én.
Nhom sé& hd tro’ cho cac ban tham gia nhitng khoan sau day dé tiénviéc dich va ting kha nang dich:

+ Tron bd phan mém LACVIET mtd For Students 2011. Cho céc ban dé c6 thé tién tra ctru thuat ngir
va hoc tap.

+ File gbc clia tai liéu ( File Latex, Word, PDF ) ma tac gia dadung dé tao néntai lieunham tiétkiém
thoigian chinh sira va g6 lai ctia cac ban.


mailto:nhomdichsach@gmail.com

Rat mong cac ban trén khap 3 mién tham gia nhém dich WoW... moi do'n dng ki xin glri vé dia chi
Gmail cia nhém WoW la nhomdichsach@gmail.com theo miu:

+ Ho va tén:
+ Ngay thang nam sinh:

+ Nhém muén tham gia:

Truwédng nhém WoW

Tdi bdt: Vi Old and new inequality vol 213 sach c6 ban quy&n nén nhédmdich chi cé thé glri dén céc ban
chuong1 cha quyén sach nay. Nhdm WoW dang xuc tién dé cé thé giri d€n cac ban tron cuén sach nay.


mailto:nhomdichsachtoan@gmail.com

Vai dong vé tdc gid.

Vo Quéc Ba Can hiénla sinhvién tai dai hocy dugc Can Tho. Nhw moi hoc sinh trung hoc khac, Can da
tham gianhiéuki thi qudc giava dem vé nhiéu gidi thudng cling nhu thanh tich khac nhau. Suy ngh mét
chut ring Can khénghoc toadn hoc, hoat ddng clia Can tronglinh vire bat ddng thire 1a rat rong 1&n du chi
mdi trong thoi gian gan day. Mot s8 cac bat dang thirc ciia Can dugc xuat ban trén nhiéu an pham dic
biét. Nhung phan 1én cac két quaclia Cantrd nén nditiéng & dién dantodn hoc Mathlinks.ro. Mot sé tac
pham (ban viéttay) d3 dugc (vachua) xuadtban & Viét Nam.

Cosmin Poahata hiénlahoc sinh phé thdng tai trwong THPT “Tudor Vianu” & Bucharest, Romania. Trong
th&i gian nghién clru va hoc tap clia minh cdu 8y da tham giavao nhiéukithi (Todn hoc va khdng phai
toan hoc) Olympicva cac ki thi |&n. Gan day nhat, cdu dy da dat dwoc huy chuong vang tai ki thitoén
OlympicSharygin, dién ratai Dubna, Nga tir 29 thang 7 dén ngay 1 thang 8 ndm 2008. Mot vai ndm
trudc, cdu ay da co déng gdp to |énvao linh viee hinh hoc thuén Oclit, dac treng hon hét 13 cac bai viét
tai dién dan Geometricorum, Crux vabdo AMM (American Mathematical monthly. Trong Clark
Kimberling’s Encyclo-pedia of Triangle Center, mdt diém xuat hién dudi cdi tén cha ciu dy (Xss33- “Diém
Pohoata”). Linh virc chinh bén canh hinh hoc thuan Oclit1a Ly thuyé&t dd thi, Ly thuyétsé va dinhiénla
bat dang thirc. bén canh todn hoc anh dy con dam mé va gidi nhiéu mon khacnhu khoa hoc may tinh,
sinh hoc, am nhac, bong da va tennis...



Chuong 1:

Cac bai toan!

1.) Chingminhrang v&i moiso thue duwonga, b thi bat dang thire sau ludn ding :

\/Za(a+b)3 +b\/2(a2 +b2) <3(a% +b?)

2.) Xétcac sd thyca, b, c thudc doan [% ,1}. Chirng minhrang :

a+b b+c c+a
2< + + <
l1+c 1+a 1+b
3.) Choa, b, clabaséthycduongthudc doan [0,1]. Chirng minhrang :
1 1 1 5
+ + <
ab+1 bc+l1 ca+l a+b+c
4.) Chox,y, zlacac s6 thwc duongthéa manxyz=1. Chirng minh rang bat dang thirc sau ludn dung :
1 1 1 1
2 2 + 2 2 + 2 2 ==
(X+D)°+y +1 (y+D)°+z°+1 (z+D " +x"+1 2
5.) Choa, b, cla cacsé thuc dwongthda man abc=8. Chirng minh rang:
a-2 b-2 c-2
+ + <0
a+l b+l c+1
6.) Choa, b, c1ado6 daicéac canh clia 1 tam gidc. Chirng minh rang:
(a+b+c)@*+b’+c?)(@®+b*+c®)>4(a° +b° +c).
7.) Choa, b, c la cac s6 thyc duwongthda man ab+bc+ca=1. Chirng minhrang :

ayb? +c2 +bc +by/c? +a +ca +cval +bh2 +ab >3

8.) Tim gidtri I&nnhat cta biéuthirccda:

(X +1)(y*+1)
Cho cac s6 thuc x, y thda ndm diéukién x+y =1.

9.) Choa, b, c la cécs6 thuc dwong. Chitngminhrang :
—+—F+—2>2—+—+1
b ¢ a b+c a+b
10.)N&ux, y, z 1a cac s6 thuec duwong, chirng minh rang bat dang thire sau day luén ding:
(X+Y+2)2(yz+2x+ xy)* <3(y* + yz + 2°)(2? + 2x + X*) (X* + yx + y?)
11.)Cho a, b, c 1a céc s6 thyec dwong thda man:
1

1 1
a+b+c>=—+=+-.
a b c



Chirng minhrang :

3 2
a+b+c>——+—

a+b+c abc’

12.)Cho a, b, c |a céc s6 thyc dwong thda man:
1 1 1
+ +
a+b+1 b+c+1 c+a+l

>1

Chirngminhrang a+b+c>ab+bc+ca.

13.)Cho a, b, ¢ 1a cac s8 thuc dwongthéa man a,b,c>1va a+b+c=2abc Chingminhrang

3/(a+b+c)? =3Yab-1+3Ybc—1+3ca-1

14.)Cho a,,a, ..., lacéc s6 thyc dwongthda mandiéukién a, +a, +...+a, =1.Ching minhrang :

¢ a1
Sl+a +..+a, 2

15.)V&icac s6 thucduong a, S, X, Xy, ..., X, (N 1) thda mén didukién X, + X, +...+ X, =1..
3 3 3
X1 + X2 Xn > 1

ax +Bx, ax,+ fX, +...+axn +px Na+p)

16.) Néu 3 sé thwc duonga, b, c théa man diéukién:

Ch&*rngminhrang :

1,1 1
a’+1 b’+1 c?+1

. 3
Chirng minhrang: ab+bc +ca SE.

17.)Cho céc s6 thuc duwonga, b, c. chirng minhrang :
a®> b®> c? 4(a—b)?
—+—+—>a+b+c+———.
b ¢ a a+b+c

18.)néux, y, z 1a cac s6 thyc dwongthda man didukién Xy + yz +zx =1, chi ra rang:

%(x+ VY +2)(2+X) 2 (x+y +y+z +Vz+x)* >643.

19.)Cho a, b, ¢ 13 cac s6 thyc duong. Chitng minhrang :

a b c a—c)?
a,b oy, @O
c a ab+bc+ca
20.)Cho a, b, c |13 cac s6 thuc dwongthda man diéukién ab+bc +ca =3.Chéngminhrang:
1 1 1 3

7 + 7 + 7 < .
l1+a“(b+c) 1+b°(c+a) l1l+c°(a+b) 1+2abc
21.)Cho a, b, c 1a cac s8 thyc dwongthda man 2a+b=1.Ch&ngminhrang:



5a® 4b® 3c®
—+—+—24.
bc ca ab
22.)i) NEux,y, z 1a 3 s8 thuc, va déu khéc 1, thda mén xyz =1, ching minh rdng:

X2 y2 ZZ

>+ >+ > =1
(x=1° (y-1)° (z-1)
ii) Chirng minh réng dang thirc xay ra v&ivo s6 cac boba sé hitu ti x,y va z.

23.)Cho a, b, ¢ |3 cac s6 thyc duwong. Chirng minh rang:
a b c 9
>+ >+ 52 ..
b(b+c)° c(c+a)” a(a+b)” 4(ab+bc+ca)
24.)Cho a, b, c 1a cac s6 thuc dwongthda man a+b+c =1. Chrngminh rang:

,/a+@+¢5+ﬁs@.

25.)Cho a, b, c 12 d6 dai cac canh clia 1 tam gidc. Chirng minh rang:
S22y —
a’+(b+c) a“+(b+c)
26.) Chirng minh rang véi moi sé thuc a, b, ¢ thi bat dang thire sau ludn dung:
(a+b-c)’(b+c—a)’(c+a—-b)*>(a*+b*-c®)(b* +c* —a®)(c* +a* —b?).
27.)Cho a, b, c 13 d6 dai cac canh clia 1 tam giac. Chirng minh rang:
(@a+b)(b+c)(c+a)+(a+b—-c)(b+c—a)(c+a—b)>9abc.
28.) Cho a, b, cla cac s6 thyc dwong. Chirtng minh rang:

1 1 1) 1 1 1 ) 9
44 + + > )
a b c/\la+l b+1 c+1/ abc+1l

29.)Cho a, b, c 13 cc s8 thyc dwong thudc doan [0,1] . Chiéng minh rang:
2a 2b

+ +
1+bc 1l+ca 1+ab
30.)Cho a, b, c la cac s6 thuec dwong théa man:

3 2

+abc<4.

Max{b+c—a,c+a—b,a+b—-c}<1.

Chiéngminhring : a? +b?+c¢? <1+ 2abc.

31.)Néux, y, z la céc s6 thyc thda man Xyz =—1, chitng minh rang:
2 2 2 2 2 2
+7Z 2"+ X X"+
y + + y_
X y z
32.)Cho a, b, ¢, d 13 c4c s6 thuc duwongthéaman didukién a+b+c+a=abc+bcd +cda+dab.
Ch&ng minh rang:

XAy 2t +3(x+y+2) >

a+b+c+d+2a 20 s 2d

+ + + >8
a+l b+l c+1 d+1




33.) Cho a, b, cla cac s6 thuwc dwong. Chirtng minh rang:
a’+2bc b*+2ca c®+2ab
2 2 2 2 + 2 2 23
b +c c +a a“+b
34.)Cho a, b, ¢ |a cac s6 thyc duwong. Chirng minh rang:
ab bc ca a b c
+ + > + .
c(c+a) a(a+b) b(b+c) c+a a+b b+c
35.)Cho 356 thucduwong a, b, c théaman ab+bc+ca > 3. Chitngminhrang:
a N b N c . 3
Ja+b Jb+c Jc+ra 2
36.)Cho x, v, z,t lacac sé thuc duwongthdaman
1 1 1 1
+ + + =1.
Xx+1 y+1 z+1 t+1

Ch&ng minh rang:

(1111 1111111 1
miny—+—+—;—+—+-;—+-+—;-+—+—,<1
X y zy z tz t xt x vy
{111111111111}
max << —+—+—;—+—+-;—+-+—;-+—+—
X y zy z tz t xt x vy

37.) Cho a,,a,...a, la cic s8thuc khéng am. Chirng minh rang:

T

(% o227

n
=1

Voi T, = s6 canh cla 1 da giac.

k(k +1)
2

38.)Cho a, b, ¢, d 1a cac s6 thuc khdng am. Chirng minh rang:

3(a®* —ab+Db?*)(c* —cd +d?) > (a’c® —abcd +b%d?).

39.) Cho a, b, cla cac s6 thyc thda man a+b+c =1. Chitng minhrang:
a b c 9
> +— +— <—.
a~+1 b°+1 c“+1 10
40.)Cho n lamdt sd nguyén duwong cho trudce, va cho xvay 1a nhitng s6 thuc dwong thda man

X" +y" =1.Ch&ngminhrang

LBy G T BRVES 1
1 L+ X a1ty 1-x)(1-vy)

41.)Cho a, b, ¢ 1a cac s6 thuc dwongthéa man a+b+c+1=4abc.Ch¥ngminhrang




Q|

1 3> 1 N 1 N 1

c  Jab +bc <ca

42.)Cho a, b, ¢ 1 cac s8 thwe khdng am thda man a+b+c=3. D3t X =+a’ —a+1, y= Jb?=b+1,
va 2=+/c* —c+1.Changminhring: xy+yz+2X>=3 va X+ y+2<2++/7.

43.) Cho n>2 131 sénguyén. Xac dinh:

(a) Giatrithycldnnhétcla ¢, sao cho

1 1
— .ot
l1+a 1+a, 1+a,

1
+=+
b

>C

n

dung véimoisdthuc a,a,...a, véi aa,...a, =1.
44.)Cho a, b, ¢ 1a cac s6 thuc khong am. Chirtng minh rang:
bc ca ab a b c
> +— +— < + + .
a“+bc b°+ca c°+ab b+c c+a a+b
45.)Cac s6 thuc a,,a,...8, cho trudce. Véimdi i(1<i <n) dinhnghta:

d; =max{a;:1< j <i}-min{a;:i < j<n}
Vacho: d =max{a,:1<i<n}.

(a) Chlrng minh rang véimoisé thuc X, < X, <...< X, ta co:
. d
max |x —a ||[1<i<n]| ZE'

(b) Chirngminh rang ton tai cdcs6 X, < X, <...< X, sao cho ching ta cé bat dang thirc & cau

(a).

46.) Cho a, b, cla cac s6 thuc dwong khdng am va khong bang khong. Chirng minh rang

a’ b? c?
2 2 + 2 2 + 2 2 Sl
4a” +ab+4b 4h“ +bc +4c 4c” +ca+4a

47.)Cho céc s6 thyc khdng am thda man 4abc =a+b+c+1. Chitngminhrang:
b>+c® c*+a® a’+b’
+ +

>2(ab+bc+ca).
a b
48.)Cho a, b, c 1a cac s6 thuc dwong khdng am. Chirng minh rang:
3 3 3
a b c o 3

+ + >
(a+b)® (b+c)® (c+a)® 8
49.)Cho a, b, ¢, X, y, z lacac s8 thuwec khéong am. Chirng minh rang:
(@ + x*)(0% + y*)(c? + z°) > (ayz + bzx + cxy — xyz)>.
50.)Cho x, y, z lacac s6 thuc dwong khdngam. Chirng minh rang



Jy+z Jz+x Jx+y A(x+ Yy +2)
X y z \/(x+ V(Y +2)(z+X)

51.)Cho a, b, c 13 cac s6 thuwc khdng am thda man abc=4 va a, b, ¢ >1. Chirng minhrang
a+b+c
(@-)(b-1)(c-1 (T —1) < (Q/Z—l)4 .

52.)Cho a, b, c 12 cac s6 thyc thda man abc=1. Chirng minhrang:
1 1 1 3
>

+ + >—.
b(a+b) c(b+c) a(c+a) 2
53.) Chirng minh rang v&i moi s6 thue khdng am a, b, c thi bat dang thirc sau ludn ding:

1 ( 1 1 1 j 1 1
+ + > + .
a+b+clb+c c+a a+b/) ab+bc+ca 2(a’+b*+c?)
54.) Cho a, b, c1a d6 dai cac canh clia 1 tam gidc. Chitng minh rang:
Jb+c-a Je+a-b Ja+b-c <3
Ve a Noiva b Naidb e

55.) Cho a, b, c1a d6 dai cac canh cla 1 tam gidc cé chu vibang 1. Chirng minh rang:

b c
< + +
Ja+b? Jb+c? c+a?

56.) Chirng minh rang v&i moi s6 thyc a, b, c ta ludn cé:

Jb+c Jc+a Ja+b ga+h+c
3/abc
57.) Cho a, b, cla cac s6 thuc duong. Chirng minh rang:
a b c

+ + > =
Jab+b? Jbc+c? +Jca+a? V2

58.) Cho @, <&, <...<a, lacac s6thycduwong thdaman :

<2.

#+ﬁ+m+ﬁzﬂ e, .+, _
n n

V&i 1>m>0. Chitngminhring véimoi i théamin & <m, tacé:
n—i>n(m-a)>.

59.) Cho x, y, z 1 cac s6 thuc duwong. Chirng minh rang

BJ—W[I[IJ

y+Z zZ+X X+Yy
60.) Cho cac sé thuca, b, c. chitng minhrang :
a b c a+b+c
+ + < :
JaZ+2bc b2+2ca +c?+2ab +ab+bc+ca

61) Cho a,b,c lacac s6 thuc dwong phan biét. Chirng minh bat dang thirc sau



a’b+a’c+b%a+b’*c+c’a+c’h—6abc S 16abc
a’+b’+c’—ab-bc—ca ~(a+b+c)?’

62) Gid sir Cho a,b, ¢ lacéc sé thuc duwong. Chirng minh rang

a® +abc . b* +abc . c® +abc . a(b® +c?) . b(c® +a’) . c(@®+b®
b+c c+a a+b — a’+bc  b*+ca c*+ab

63) Cho a,b,c,d 1a cac s6 thuc véitdngbing 0. Chirng minh bat dang thirc sau
(ab+ac+ad +bc+bd +cd)? +12 > 6(abc + abd +acd +bcd).

64) Gidslr a,b,c |a cac s6thucdwongthéaman a+b+c=1. Chitngminhrang

(14)2{1_2):(1—2}22 8@’ +b” +c%)”
a b c (l-a)l-b)d-c)

65) Cho X, X,,..., X, 1a cacs8 thuc ndm trong [0,1] théa man

2 2 2
XXy X = ([1=%) A—X%,)"...A—X,)".
Tim giatri Idnnhdtcla X X,...X,.
66) Gia st a,b,c lacac s6 thuc dwongcé téng bang 3. Chitng minh rang

1 1 1
¥+F+?2a2+b2+cz.
67) Cho a,b,c |a cac séthyc duwongthda man a+b+c=3. Chitng minhrang
a b c 1
+ + <—.
2b+1 2c+1 2a+1 abc

68) V&ibat ki ba s6 duong a,b, ¢, chitng minh bat dang thirc

(1+abc)[ 1 + 1 + 1 sz.
a(l+b) b@+c) c(l+a)

69) Gia st a,b,c,d 13 cic s6 thucsao cho a” +b® +¢? +d? =1. Chirngminhring

1 1 1 1 16
<

+ + + <.
l1-ab 1-bc 1-cd 1-da 3




70) Gid st X, Xy, ..., X, sao cho X, + X, +...+ X, =1. Chétngminhrang

Doty P B

71) Cho a,b,c 1a cac s6thyc duong. Chirng minhrang

4 4 4
a +b"+c N 3abc zg(a2+b2+cz).
ab+bc+ca a+b+c 3

72) Cho a,b, ¢ 1a cac s6 thyc khéng dm, trong d6 cd it nhat hai s& khackhong. Chirng minh rang

?\)/az +bc +?\’/b2 +ca +§/CZ +ab S 3/9abc

b? +¢? c’+a’ a’+b*> a+b+c’

74) Cho a,b,c 1a cac s6 thyc khdng am, trong d6 khéng cé hai s8 nao trong ching bang khéng. Chirng

minh rang

ab+ac+4bc bc+ba+4ca ca+cb+4ab
2 2 + 2 2 + 2 2 24
b +c c-+a a“+b

75) Cho a,b,c 1a cac s6 thyc duwong. Chirtng minh rang

a+b*+c? +b+c2+a3 c+a’+b’ >9

+ >
ab+c? bc +a? ca+b? 2

76) Cho a,b,c lacéc s6 thyc duwongthdaman a+b+c=2.Ching minhrang

78) Cho a,b,c lacac s thyc duwongthdaman a+b+c=1. Chétng minhrang

ab be ca_ _ J2

n n <XZ,
Jab+bc +J/bc+ca +Jcat+tab 2

79) Gia st a,b, ¢ 1a cacs6 thue khdng dm thda man a’ +b® +¢® =1. Chirng minh ring

a b c<\/§.

< + + <
1+bc l1l+4+ca 1+ab

80) Gid slr a,b, ¢ 1a cacsé thuc duwongsao cho a<b<c va abc =1. Chétngminhrang

a+b*+c’ 2£+i2+i3.
a b® c



81) Cho k+1 cécsé duong X,,...,X, va mot s& nguyéndwong n, ching minh rang
k
-n -n -n
(X, +o %, )" <k Z():Xi :
i=

Trong d6 vé béntrdi duocldyratlr Xg,...,.X, .

82) Cho a,b,c lacéc sé thuckhdongam, sao cho cd it nhat haisé khac khongva thoa man diéu kién

a+b+c=1.Chingminhrang

a b ¢ <<‘/ﬁ(\/§—1)
Ja+2b Jo+2c Je+2a® 2

83) V&icacso thye X, >1,1<i<n,n>2 saocho

2

X; : e
L _>S= X; , vOi moi 1=12,..n
X -1 =

i =1

Tim va chrngminh sup S . (Cantrén)
84) Giastr a,b,c,d 13 cdcsé thyc dwongthdamin a+b+c+d =abc+bcd +cda+dab.

Ch&ng minhrang

(Va® +1+b? +1)% + (N2 +1++4/d? +1)? < (a+b+c+d)>

85) Cho a,b,c 13d6 dai cac canh ciia mét tam gidc. Chirng minh rang
2D 2,C 2,a
a‘(—-1)+b°(—-1)+c°(—-1) =0.
c a b
86) Giastr X, Y,z acéc s6thycduwongsao cho X* + y? + 2% > 3. Chérngminh ring

x5 — x2 Yo —y2 7% _ 72
5 2 2+ 5 2 2+ 5 2 220
X+y +2° Y +2°+x5 P+ x4y

87) Gid sr a,b, c 1a d6 dai cac canh clia mot tam gidc cho trudc. Chirng minh rang

§+9+ +322(a+b+b+c c+a

c
c a b+c c+a a+b’




88) Cho X, Y, z lacac s6 thyc duwong. Chirtng minh rang

x+y+y+z+z+x 4 X N y N z 51 8xyz .
z X y Y+Z Z4+X X+Y X+ yY)y+2)(z+X)

89) Gid st a,b,c 1a cacs6 thucthdaman a +b? +c? =9. Chirngminhréang
3Min a,b,c <1+abc.

90) Cho céc s6 thuc dwong X,, X,, ..., X, . Chirng minhrang

n 2 n n
2”.13—[1Jr % z(1+1ijk”“] :

k= 1+ X,

91) Chotrudc s6 nguyén N>2.Tim hangsé I&nnhat C(n) dé bat dang thirc

Zn:XiZC(n) D2%X, XX, .

i1 1<j<isn
) o N 1 . ..
Xay ravéimoisé thuc X, € 0,1 thédaman (1-x)(1-X;) ZZ voil< j<i<n.

92) Gidsr a,b,c 1a cac sé thuc khdng, trong dé cé it nhat hai s6 khac khéngva théaman diéukién

ab+bc+ca=1.Ch&ngminhrang

Ja®+a+b*+b++/ct+c>2/a+b+c.

93) Gia a,b,c,d |a cacs6 thuc khongam sao cho a+b+c+d =3. Chétngminhrang

ab(a+2b+3c)+bc(b+2c+3a)+cd(c+2d +3a) +da(d +2a+3b) <64/3.

94) Véi ne N,n>2.Xacdinh

n
max [ [@-x),véi x, eR,, 1<i<n, > x*=1.
i=1 i=1
95) V&icacs6 nguyén N>2 vasd thyc >0, chitng to rang

foog2 oo )

j=0



96) Cho a,b,c lacac s8 thic ndm trong doan {0,%} vathéaman diéukién a+b+c=1.
Xac dinh gia tri I&n nhat cé thé dat dugc cha biéuthirc sau
3 3 3 3
P(a,b,c)=a’+b”+c” +—abc.

97) Giast a,b,c,d 1acicsé thuckhéngamsaocho a>b>c>d va abcd =1.
Chiérng minhrang

1 1 1 3
5+ 5+ = )
l1+a> 1+b° 1+c¢® abc+1

98) Cho a,b,c lacéac s6 thyc khdng dm, trong d6 cé it nhat hai s6 khac khdng. Chirng minh rang

a’(b+c)> b*(c+a)® c’(a+b)’
b +¢? c’+a’ a’+b’

>2(ab+bc+ca).

99) Cho a,b,c lacac s6 thyc khdngam, trong dé cé it nhat hai s6 khac khéng. Chirng minh rang

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

100) Cho a,b,c 1a cac s6 thuc duwong. Chirng minh rang

a’—bc b*—ca c’—ab

+ + >0.
4a%® +4b* +c?  4b®+4c?+a®  4c? +4a’ +b?

101) Giaslr a,b, ¢ 1a cac s8 thuc khdng am, trong d6 cd it nhat hai s khac khéng. Chirng minh rang

a(b+c) b(c+a) c(a+b)_a(+c) b(c+a) c(a+b)
+ + > + + :
b’+c*> c*+a’® a’+b*> a’+bc b’+ca c’+ab

102) Cho N la métsé nguyén duong. Tim gidtri nhd nhatcla

(a_ b)2n+l + (b _C)2n+1 + (C _a)2n+1
(a-b)(b—c)(c-a)

VGi cac s6 thue phan biét a,b, ¢ va théa man bc+ca>1+ab+c>.

103) Cho a,b,c 1a cac s6 thuc duwong. Chirng minh rang



ab+c bc+a Ca+b

+ +
(b+c)* (c+a)* (a+b)?

3
> =,
4

104) Tim s6thyc € nhénhdtsaochonéun>1va a,...,a, > 0thi

105) Gid st a,b,c la céc sd thuc khdngdm thdaman, hon nita cd it nhat hai sé trong d6 la khac khong.

Ch&rng minhrang

3
av4b? +c? +by4c® + a2 +cv4a’ +b’ sz.
106) Giastra,b la cac s6 thucsao cho a+b =0 va gid st X+ y > 1 13 cdc hang s8 cho trude. Xac dinh

gia tri nhé nhatcla biéuthircsau

+1)* (b +1)*
@+b?

f(ab)= &

107) Cho trudc cac s6 thue X, X,, ..., X, (N> 2) thdaman

n

2%

i=1

>1, |x|<1, i=12,..,n .

Z:(:l X — Zin:kﬂ X ‘ <1.

108) Cho X, Y, Z la cac s6 thyc véi téng bang 0, ba s& nay déu namtrong —1,1 .

Ch&ng minh rang ton tai mdtsd nguyén dwong K sao cho

Ch&rng minhrang

JI+ X+ Y2+ L4y + 22 +41+2+x2 23,

109) Giasr @, la cac s6 thyc dwong, véimoi i =1, 2,..,n thdaman

Chirng minhrang



1 1 1
+ ot <1.
n+l-a n+l-a, n+l-a,

110) Cho a,b, ¢, d l1a céc s6 thyc thudc. Chirng minh rang

a‘+b*+c+d* _ (2k—a) +(2k —b)* + (2k —c)* + (2k —)* +(2k —d)’
abcd - (2k —a)(2k —b)(2k —c)(2k —d) '

111) Gidsr a,b,c,d 13 cac s6 thuc dwong. Chirng minh rang

\/ \/ \/ ab+bc+ca
a+b \b+c Vc+a J_ a’+b’+c’

112) Cho a, b, clacac s6 thuc khong dm, trong d6 cé it nhat hai s6 khac khéng. Chirng minh rang

a® b* c . J3(@® +b*+c?)

+ >
a’+b?> b*+c® c*+a? 2

113) Cho a,b,c,d lacac s6 thyc khdngdm. Chirng minh rang

a ) . 1 4
Z —— | 2MmIn 1’?’7 .
seLa+b+c 273

114) Gid sir a,b, c1a cac s8 thyc duwongsao cho abc =1. Chirng minh rang véi moi s k nguyén duong.

Tacd:

1 1 1
k+ k+ k —
l+a+b“ 1+b+c‘ 1+c+a

115) Gia s a,b, C 13 céc s6 thyc khong am, trong d6 ¢ it nhat hai s& khac khong. Chirng minh rang

a b c 5
+ + <=Ja+b+c.
Ja+b +b+c +c+a 4

116) Cho a,b,c,d lacac s6 thuwc khéngam, trong d6 cd it nhat hai s6 khac khdngva théa man diéukién
a+b+c+d =1. Chirngtd rang

a N b N c N d
Ja+b Jb+c Je+d +Jd+a

3
<-—.
2

117) Gid sir a,b,c,d 13 cac s6 thuc khdngam, trong dé cé it nhat ba s6 khackhdng. Chirng minh rang



a b ¢ d s%xla+b+c+d.

+ + +
Ja+b+c +b+c+d Je+rd+a Jd+a+b

118) Gid st &,,a,,...,a, la cic s6 thyc thdaman al2 +6122 +...+an2 =1. Xac dinh gidtri |&n nhat cla
biéuthrcsau
min‘ai —aj‘.

i#]

119) Cho a,,a,,...,@, la cacsd thucduwongva S=a, + 4, +...+4a, . Chirng minhrang

n
> al <s—+2s.
k=2



