NGUYEN XUAN HUY,LOP 51CP1 TRUONG
PATI HOC XAY DUNG HA NOI

Bai 213:cho x,y,z 14 3 sb thuc duong thoa méan:xyz =1.Chting minh
1 1 1
P: 3 3+ 3 3+ 3 37 00
I+x+y l1+y +z 14+z+x
Lg:
Tadéy:x’ +y° = (x+ y)(x— ¥)* + xp) > xp(x + y) ,do d6
1 1
< =
1+x°+y°  l+xp(x+y) x+y+z
X 1 <Y

jftuong tu ta

duoc: 5 ,cong ba bét dang thuec trén lai ta

1+ +2 " x+y+z 1422 +x°  x+y+z
dugcdiéu phai chimg minh.

Bai 214:cho x,y,z >0,xyz =1,ching minh

X 74 zx
P: 5 y 5+ 5 y 5+ 5 SSI
X+xy+y Yy +yz+z z'+zx+x

Lg:
tacod
¥+ =(x+ ) =Xy +x*y —x’ + %)
= (x+ PIE-YE =¥+ 22y 12 X7y (x + y)
xy < xy _ 1 __z
X Hxy+y’ xp+x Y (x+y) l+xp(x+y) x+y+z
Tuong ty ta dugc them 2 bdt nira,suy ra (dpcm)
Bai 215:x,y,z >0,xyz = 1.Chiing minh:

=

x2y2 yZZZ 22x2
- 7 2.2 7+ 7 2.2 7+ 7 2.2 7Sl
X' +xy +y y +yz+z' z +z°x +x
Lg:

Xét:



x7 +y7 :(x+y)(x6_x5y+x4y2_x3y3+x2y4_x-y5 +y6)
=(x+E"+y)+ (Y + 2%y - (Fy+x0°) -7y
=(x+Y)[(X* + ) = y*) + 7))+ 27y (37 + 7)) —xp((x7 - y*) +2x7 %) =1y’
= (xty)[(x* +y*)(x* = ¥*) —xp(x” = y*)’ + 2xp(x” + y*) =3x°y"]
> (x+y)[2xy(x* = y*)’ —xp(x® = y*)* +4x°y’ =3x7)’]
=(xty)[xy(x’ = y*) +x'y’ 12 'y’ (x + »)
x2y2 z

= <
X +x*y 4y x+y+z

Hodc ¢ thé ching minh x” + 3" > x*y° (x + y) bang 2 cach sau:
Cach 1: bién doi twong duong: (x° — y*)(x* — y*) > 0 ,dtng.
Céch 2: ap dung c6 si cho 7 s6 duong gom 4 s6 x” va3sd y’

Ta duoc: 4x’ +3y" > 7x*y* =7x*y’ (i) tuong tw 4y” +3x7 > 7y*x’(ii) .
T (i) va (ii) ta suy ra diéu phai chimg minh.
Tuong ty ta c6 dpem.
Bai 216:cho x,y,z 1a 3 s6 duong théa man xyz = 1,cmr:
3.3 3.3 3.3
A: 9 x3y3 9 + 9 yBZ3 9 + 9 Z3x3 9 Sl
X +Xy+y vy +yzZ+4z z+zz+x
Bai 217:x,y,z > 0,xyz = 1,chttng minh:

o x4y4 N y4Z4 N 2 <
x14+x4y4+y14 y14+y4z4+zl4 Sy A T

Bai 218:x,y,z > 0 thda man xyz =1,ching minh:

X6y6 N yézé . Z6X6 <l
x18+x6y6+y18 y18+y6Z6+218 ZIS+Z6x6+x18 -

Bai 219:cho x,y,z duong va xyz = 1,chirmg minh:

A:

2.2 2_2 2.2
A = 10 nyZ 10 + 10 yZZZ 10 + 10 ZZXZ 10 Sl
XT+xX Yy oy +yz+z oz +z X +Xx
Bai 220: cho x,y,z 13 ba s thuc duong c6 tich bang 1,chimg minh rang:
(o) 0 N 5
x2n+l + (xy)n—l +y2n+1 y2n+l + (yz)n—l + ZZn+1 ZZn+l + (Zx)n—l +x
Goiy:
Strdung x> + ™" > x"y" (x+y) & (x" = y")(x" =) =0
Bai 221: cho x,y,z 1a ba sb thyc dwong c6 tich bang 1,chirmg minh rang;
= Sn (xy)n Sn + S5n (yZ)n 5n + Sn (ZX)n Sn Sl
xX"+(y)' +y y'+(z) +z 2"+ (zx)" +x
Bai 222: cho x,y,z 13 ba s thuc duong c6 tich bang 1,chimg minh rang:
_ ()" (r2)""
(xy)n—l +xkyk (x2n—(2k—l) N y2n—(2k—l)) (yZ)n—l N yka (y2n—(2k—]) N ZZn—(Zk—]))

2n+l T




(zx)""
(Zx)n—l + kak (ZZn—(Zk—l) +x2n—(2k—l))

Véik,n 1a 2 s6 nguyén duong va k <n.

<1

Bai223: cho a,b,c,d 12 bon sb thue duong cé tich bang 1,chtirng minh rang:
1 N 1 N 1 N 1 <
l+a* +b*+c* 1+b*+c*+d* 1+c*+d*+a* 1+d* +a* +b*

Goiy:
Str dung bdt a* +b* +¢* > abc(a+b+c)

Bai 223: cho a,b,c,d 1a bén s thuc duong co tich bang 1,ching minh rang:
abc bced cda dab
7 7 7 + 7 7 7 + 7 7 7 + 7 7 7 Sl
abc+a +b' +c' bed+b +c¢'+d cdat+c +d +a' dab+d +a +b
Bai 224: cho a,b,c,d 1a bon s6 thyc duong co6 tich bang 1,chung minh rang:
(abc)™! (bed)"™ (cda)"

(abc)n—l +a3n+1 +b3n+l +C3n+l (bcd)n—l +b3n+l +C3n+1 +d3n+l (cda)n—l +C3n+1 +d3n+l +a3n+l

(dab)"™
(dab)n—l + d3n+1 + a3n+1 +b3n+l -
Bai 225: cho a,b,c,d 1 bdn s6 thyc duong c6 tich bang 1,ching minh rang:

B (abc)" N (bed)" N (cda)"
(abc)' +a’" +b"" +c""  (bed)' +b"" +c""+d"" (cda) +c"+d"" +a"
(dab)"

<1

+
(dab)' +d"" +a"" +b""

Bai 226:cho céc s6 duong a, co tich bang 1.chimg minh rang: A = Z

Bai 227: cho cac s6 duong a, c6 tich bang 1.chimg minh rang: A =

n—1
([ Ja)"
i=1
n—1 n—1 )
(H ai )n—l + z ain —n+l
i=1 i=1

<1

2

Lg:
n—1 n—1 n—1
Trudc hét ta chirng minh nhan xét sau: Z a "> (H ai”)(z a,)

i=1 i=l1 i=1



n?—n+l A n?—n+l A n”—n+l

Ap dung bdt c6 si cho n* —n+1 sb gdbm (n+1) s6 a, ,ns0 a, ,...,n 80 a,
duoc:

2
(n + l)alnz—n+l + n(aznz—rﬁl +.+ anilnz—rﬁ—l) > (nZ —n+ 1)(71 —n+l\)/(aln+l )(n2 —n+l)[(a2‘“an )n ](nz—n+l)

n+l

=’ —n+1)a"" (a,a,..a,).
Lam twong tu véi cac s6 a, as,...a,_, ta dugc them (n - 2) bdt nira rdi cong vé theo vé
Theo vé (n — 1) bdt thirc trén lai ta duoc
n—1 n—1 n—1
=+ a" "2 —n+ ([ Ja"Y. a) suy ra (i).
i=1

i=l1 i=1

n—1
(I |ai)n—1 1
i=1

n-1 n—

< -1 n- = -
(H a,.)”_I wLZI:a[”Z"”+1 1+1_i(zl a,) Zal.
i=1 i=1

i=1 =l =l

a

Vay

Lam tuong tu ta cling c6 (n — 1) bdt nira,cong vé theo vé n bdt trénlai ta dwoc diéu phai
ching minh.
Bai 228: cho cac s6 duong a, ¢6 tich bang 1.chirng minh rang:B =

z i=1 <1

n—1 n-1 2 -

e
([ a)"+2 4

i=1 i=1

Bai 229:cho céc so 1a cac s6 thucx; duong co tich bang 1.chimg minh rang:
1 1 1
B= + +.t <1
I+x +x,+..+x,, 1+x,+x+..+x, I+x,+x+..+x,_,

Lg:
Diat x;, =a",i =1,n khi do:
_ n n n n
I+x 4+ 4+x  +x,,+.x,=1+a" +..4+a, " +a,," +..+aq,

a,+a,+..+a,

>1+aa,..aq, \a,.,..a,(a +a,+..+a_ +a,  +..a)=
a
k

i 1 a

Do d6 < g
I+x+x,+...+x,_, a+a,+..+a,

dugc diéu phai ching minh.

,cho k chay tur 1 dén n roi cong n bdt lai ta

Bai 230: cho cac sb 1a cac s thuc x, duong c¢ tich bang 1.chimg minh rang:

A= ! + ! +...+ ! <1

n-1+x, n-l+x, n-l+x,
Lg:




Dit x, =a," ta c6 theo c6 si thi

n n-1 n-1

n—1 X, a. a. a.

—1- R i =1- i <]-——=i
n n—1
n—1+x, n—1+x, a"+(n-aa,..a, a" +(n-Daa,..a,_a,..a, za_,,_l
1

cho i chay tir 1,2,...,n roi cong lai ta dwoc: (n—1)4 <n—1< 4 <1 (dpcm)

Bai 231:cho céc so thuc duong a,,i =1,n. c6 tich bang 1,ching minh rang:
1 1 1
A= — —+— - sttt — — (k=>1)
a +a, +a, +..a" a'+a, +a," +..a, a’ +a, +a, +..a,

Lg:

Ta chon so thuc m dé:
m—1
1 < a,

k k k= m m
a1+a2 +a3 +...an al +a2 +...+an

— ,bdt twong duong véi:

(ayay..a,)" " (a,)" +...+a")<a, +a +..a tacan chon m thoa man:
k-1
1+

n n

-1 (e
ktn = > 1 ,tuong tu ta dugce (n-1) bat dang thuce nura

nmm—(n—-1)=k o m=

m—1 m—1 m—1
a"'+a," " +..+a,

ro1 cdng ve theo vé n bdt lai ta duoc:A < — — p
a”" +a," +..+a,

Cudi cung ta chi can ching minh: ¢""' +a," "' +...+a,"" <a" +a," +..+a," .

Theo trébusep ta co:

n(Y a0z (Xa) Y zn

n n
= Zai’” > Zaim_'
i=1 i=1

Tur day ta suy ra (dpcm)




