e —————————————

UNANHINAUA

e —————————————————————

paun13 (Inequalities)

a a v Jd
aula NNy
madnatiamani ymingaunnen
Somjai Jitpitak

Department of Mathematics, Thaksin University

L aunulananinu ?

1 sunulawnainy ¢ 31t vWie 17" ?

35 onAnnadazs nueennuinsisuiu iandssdsnannnuashiadaassmin asdnis Yl
3111 < 3211 = (2“)“ = 255 < 255 - (24)14 = 16“ < 1?13

siulddain 31" desnin 17" masiaminlFldnnmsdanadn 31 was 17 Indifivany 2 unial

4 ° =t v | v
FuhwnFoumeunula |

2. Sulamnninn
9.1 2" vio 37
2.2 5"win 4 ?
33 2.1 w1 2°=8<9=3 Fniu
9™ = (2°)'® < (8%)'" = 3%
2.9 iz 5° =125 < 128 = 2’ WaERz
5 = (5%)" < (2)" = 4"
§% = 5% 62 < gt -4t ag” m|

3. JauaARYTY 2'° + 31 < 4
3Fm wmaeNn

100

210(! ¥ SJEIEI < 310[] + 3ID(J = 2 N 3

' vy - = ' 0 4 wasr v 3
Jumsuaaain 2 - 3" <4 [umMINEINeNIZUTAIN (4/3)"™ > 2 dadulddni (4/8)" = 64/27>2
fauu

210(! e 3IUU < 2 . _glui)< 4I-in G




aaun13 (Inequalities) MFETUNTVINBADNNH Y
awly Saviving 75 i 6 atiufi 1 wnsIAL - figuiou 2546

Thaksin. J., Yol.6 (1) January - June 2003

v o wd e . . .
Tusretaahliinldeaunisuuiyad (Bernoulli’s inequality) :
(1+x)" 21+nx
A a = d 1 = " . o - - o a
o x Wi wuehmnnnimdaomil -1 wes n duinussundniesuwmiv

4. amulamnnnanuy . 7% vie 8% 2
M nnoaumsuusyadazld

2 al
8§ = 1 Y>1+901. 1L =14

5. JIRGA 47 < 2"+ 317 < 4

Connulanan Al 1234567 - 1234569 HID 1234568° 9
B umuIOu 1234568 A8 x 19114
(x-1)x+1)=%x" -1 < x°

s = w & . % '
NAUIUIFT X NUUNWIUNHININNN O

6
3

1234567 = 1234568
wio ———

7. ndlaunanny . —220
7654321 7654322

an o a = i = o ' 2 .
B Rsannsdimalhdeladt x/y winndt (Teendn) (x+1)/(y+1)
81 x waz y Wuinnuuinud?

X X+l X-y
y oyl y(y+1)
dnnivauiluan (au) e x wnn (les) iy lunsdifiliun x  tewndt y AU SnuuEn

108NTIUIUNAY m)

100

8. ulannning ;. 100" vie 50% - 150% 2

3 iledan
100° = 10000 > 7500 = 50 - 150
Ay
100 > 50" - 150% O



I IUHININ ABTN B aauns (Inequalities)

{ w a
i 6 miui 1 unmiau - figuiow 2546 76

auls Sadvinyg

Thaksin. J., Vol.6 (1) January - June 2003

0. lAAAIINY ;. (1.01)"™ ¥3e 1000 ¢
A laverumauudyed a:la
(1.01)° = (1+.01)* 2 1.08

AU
(L.o1)"™ 2 (1.08)*
((1.08)°)"
2 (1.4 > (14)*
> (2.7)
> 7' = 2401 > 1000
10. WA

= oo o o 2 | ' I
Fim danaimedhoidug g aeld
1 _ 1 1 _ 1 1 _ 1 1
(? 3 + 4 5 LT Uy )+100

vuda el

1 1 1 1
—+ =+ .t
6 20 42 100
' 1 1 l = g o e = o
-t > eldamiidpamaRgad

11. 9qudgngn 57 > 7%

1999
1998 Win
1999 2000

12, swulennnaiug ?

12. Pulananinu
13.1 (1.000001)"°" yia 2 ?

13.2 1000 w38 1001°"° ¢
13.3 10" + 1 y3p 10™ + 1 9

107 + 1 10" + 1




aauns (Inequalities) TSN N
auly Iafining 77 W 6 ;A 1 Ay - Tnuou 2546

Thaksin. J., Vol.6 (1} January - June 2003

II. aaumsnan

pANNTINANIUSAILTIINTR fip oauMs x* 2 0 YATIWIT x sanmseu g nlluniinduduas
= o & = 1 Ay v a a
lsslomilanineaumstl  eaumsusnfiszna1nnfe  saupsNTRIavYANA-151Aan (AM. - G.M.
Inequality) 1 61 a > 0 waz b >0 ui

215 > fan )

1w (a + b)/2 Ao Wydiniavadia (arithmetic mean) uas 4/ ab fe W¥diuENAda (geometric mean)
UDd a upe b

arumsirdimavadia - sadia ansorgnildlasioaal

a+b_ﬁg—:a+b-2 ab — 1 (Ja__Jb_)EEO
T2 - 2

2 2

o 3 w4 5 - ) Y P a a w
Tandlamusazdesehiliidnsofgnilaserdverumsizdiviavadia - sniadia vismaalweglugl
X 2 0 MUANUHNIZEY

[\
[=]

14, wAgad 1+x 2 2vx, X
15 wfignl x+1/x22 x >0

= a 2 g > k] =
16. 9Rgad] (X +yH/22 xy  NATIAMIN X,y

&

17,00 gd 2(x* +y?) 2 (x+y)  NAWNER X,y

soadign] L+ L> 4 x>o0,y>0
X y X+y
Tuitiiniignl 4o 18
Lot 4 yrx 4
X ¥ X+y Xy X+y
_ (x+y) - axy
xy(x +y)
_ 2
_ x-y) > 0 O

xy(x +y) —



NMIMINHIIRE AUVt afun13 (Inequalities)
i 6 niim 1 unnan - figuou 2546 78 aula Safving

Thaksin. 1., Vol.6 (1) January - June 2003

2

srunsidudouanaiguilaslfodumaavadia-snndia varass wioldvoemnfaszneudy

19. WG X"+ yP 4 ' 2 xy +yz +2x NITIUTN X, y, 2
= s & 27 . ‘:‘
ntsgel i ldkannde 16 Téameaunisaellil
X+y 2 oexy, v 4zt Zoyz, 2+ x 2 2xz

a

C oy e v w. v A -
VINDTUNITHANUMENIANENY  LAZARAITIY 2 20N ﬂgulﬂﬂ1nﬁﬂﬂaﬂ1iwq@u O
2 = o
20, 01 a, b, ¢ 2 0 WA (a+b)(b+c)(c+a) = sabe
21.00 a,b,c 2 0wWgI ab+bc+ca = a+vbe+bvea + ¢vVab

22, WAGNT K+ y + 12Xy +x+y
[Ude X*+y + 1 -Xy-X -y =% [x-y)* + (x-1)" + (y-1)7]

23. vangnl  Amiimniuee a, b celd 2t b v 2 abe (a+ b +c)
[uuz lFeaunisnindo 19 @9aP31 |

ar ey - = = o ar 4 ] L] '3 1
pauNUIdIMaYAdia-sMAda  Innwdsymbaulsaenlzns  dszmsusn $reliisnlszanusm
o < i o A o o ! o
wavInvedasinnulunivesnagu Usznsiidas awnsafisznaioia i ldsnnunnniresiou
. ' 5 2 @ 4 e g
at WL ST INLINATIWIY 15116

P * %
a+b:c+d2/abcd **)

Tawil a, b, ¢, d 2 o GwnlnndedinaGonit Syduavadtia (AM.) uaz dwnmeen Soeni
vydusnadin (GM.) w8l a, b, ¢, d

o3 3 =°ll
BANNIT (**) mmquw"lﬂmu

a+b+c+d — a+b 4 c+d

1
4 2 2 2

21 (Vab +/ed )2 Vb Ved = Yaved

24, WAGUU X' +y' +8 2 axy NI x,y O



aaums (Inequalities) MIN[FTUNTINUIRINNHL
auly Sadvingd 79 i & aniuil 1 unnaw - Dowwu 2546

Thaksin. J., Vol.6 (1) January - June 20038

26. f1 a, b, ¢, d Wi wamstwin seignl

1 1 1 1
— 4 — 4 -
(a+b+c+d) a+b+c+d 2 16

msAgaoaumsidinavade - mnade Smsuinnumuiou
3 Xk
% >4 abe =)

= v 3 w %
Tlag a,bc 2 ol m= Yabc au

4 4
MZ'/ﬁbcm:‘\/ma.mZm
4

T IZREUY

a+b+02 im
4 4

a+b+c 1/_ O

arumsisdivauniia-suiada dmsuntdinaldie dmiuinnutann a.a,, . ..., wld
atag.. . +va, > .:/_

a Ve s g
madgniazhiviensaludil
nnda 15 1911 dmMIvIOuIsIn a uaz b

S

| T

a
b
Hazd i uIusIwIn a, b, ¢

+

b
26. —
c

+2 >3
a

[

27. 9l 1 x 20 udr X’ -ex*+4> 0
[uyz waedldldil ax®+ a4 =2 + x* + 4 = 6x%)

28. WAFIT & a, b, c > oud + +—
) y Dy ,\/_ ,/_ ‘/_

Eac >

20. 3gad §1 a, b,c > 0 udh +T+T_ a+b+c

[ wue l¥wavinda 19



TIIMIsUMIANEIAINNEHN aaun17 (Inequalities)
{ e o P
T 6 avivd 1 unaw - figuou 2546 80 auly Jadisind

Thaksin, J., Vol.6 (1) January - June 2003

2
= [ [ g " 1
30. 9l 1 a, b, c > o0 ud (%2) 2 5 (ab+be + ca)

o

31 9Rgnd &1 a,b,c > o ud) (ab+be+ca)® 2 sabe (a+b+c)

v - e 1 Y 1 \ 25
.0v a+b=1a> 0,b > 0 WNTN (a+;)+@+3)27

33, 1 x 2 0 WgIl 2x +83 2 24/x

3

3]

34. 23Wgd &1 a b, o, d e oud

a+t+b+c+d+e /
>5
= ¥ abcde

5

1L asuilas

ensunnaldnsulas (transformation) Faslumsudlymimdsignioaunms wu aeuns
XP+yi+z’ 2 xy +yz+zx
o 2 Py P 4 o &
lude 19 dadu mewigniladnmaenildil

X+y' e - xy-yz-zx = [(x-y)+(y-2)7+(z-x)]20

02| -

o A w A o o o s i R [ o a
matiaild Ao manldiu “mdaessyie” Flsveslumsudaunismidaaes

35. 1 a+b =1 WMANNNTAYBIKAAM ab
35 90 a+b=1 wld b=1-a aniu

b | =

ab =a(1-a) =

|

) 0

Lo - e 14 1
UunAo ab UANINYA wnfmz (1o a= Py

2

- . 4
36. WAgNMn a, b, ¢ 9zl Lt +ct 2ab-ac+ 2be

37.81 a+b+c =0 ilaﬁqalf ab+bcrca < 0
[tlu::ab+bc+ca=l [(a+b+c)-a®-b ¢ ]
2

wnfalude 38 aeldiifiszlemllumsignioaunisinenisadumsauiasuasmsnendidsznoy



aaunI (Inequalities)

guly Safing 81

NFAITUHIINNABNE N
- w o P
4 6 aUUH 1 wnTAY - TUI0U 2546

Thaksin. 1., Vol.6 (1) January - June 2003

38.67 a = buaz x = y Ui
ax + by 2 ay + bx
mangai
ax +by —ay-bx=(a-b}x-y)20

39. WRFIL x°/y* +y/x® 2 x4y, x£0,y o0
nmsgn!  unu x° @w a waz ¥t @an b oezld

6 & B] 3
X+_L_X4_y4:i+b t_ e

— —a
y’ X b a
_{a-b)a -b) >0
ab

iz a-b upz 4" -b° UNIDIMINBIMABUNL

0. M x, y > o wRgud v x*ry +  yx > x +4ly

o

41.Ma,b,c 2 0 gl

2(a* + b* + ¢*) 2 a’b + b’c + c’a + ab® + bc* + ca’
a2, wafgnld iR x lag x(x+ Dx+2)(x +3) 2 — 1

a3 efignddmiuannueiy x,y woe z laq

ey ezt 12 ox(xy’ - x+z+1)

44. ARG

1 9
> =

1 1
+ T
1+4/2 3 +4a Jos +4/100 2

g
45, 9% § o x,y 2 0 ud (4\/ X +a4y )2 64 xy(x + y)*



NFAITUNIINIaUnEN U3 (Inequalities)
| W o - o e
1 6 2ufl 1 unniaw - fiquioy 2546 82 auls Safiriny

Thaksin. I, Vol.6 (1) January - June 2003

Iv. nseihibuazeanms

' L] o S o o A o @ P w
Uﬂﬂﬂid“nﬂfmm‘iﬂizﬂﬂﬂﬂ’lEJﬂ’JlL‘lJTVIlﬂuiﬂu’mtﬂuu’lﬂﬂiﬂmu'muU .1uﬂimuﬁjwqﬂlﬂﬂﬂﬂ'liqﬂuu

(induction)

a « a L
46, gl M n 2 3 uiy

Lt L
n+1 n+2eg 2n 5

o

nmafigad e n=3 5l
1i1,1 23538

4 5 6 60 5

a . a A P o
paumitlussy aundsaumatiuaiadie n=k k 2 3 m#wnsnde n=k+1

L+ 1 4 4+ 1
k+¢ k+3 ok + 2

! 4 2 4+ 1 -1
k+1 k+2 o2k + 2 k+1

> L 4+ 1 4+  + L3
k+1 k+¢2g 2k 5

Taeaumaihuese Tasmsgihivezldeauninihusdon n 2 3 O

Tmanasgnininlumsignllaonsgiivdmivosums awsoedinalddsil muuddmuadnoy

Tunaoaga fe
By Bgy vy 8y ... 085 byby, ..., b, ...

i

(i) a, >b
(ﬁgugm - Base) unz

(i) a, -a,_ 2b-b_, 0 k<n
(ﬂ?uqﬂﬁ'ﬂ - Inductive Step) ui?

a, = b,

NATUIUML 0

+
L
|
TAY

ar = 1
47. 61 n22whgnl oF +

wl- -
+

+
A
p

]

!

|

|_.

] L4 —_— 1
sl W = o



2aun13 (Inequalities)
auly Safiving

AN INaunEn
83 '].JJ w oo n
Y1 6 9UUN 1 UNIAY - uqmﬂu 2546

Thaksin. J., Vol.6 (1) January - June 2003

(Tug) dean=2 Mld

a, —

%( I*L:bg
2 2

(ugihiv) mld

1 1
=< =b,—b
K k(k-1) koo Tk

{— A =

w b ¢ wr
AL #MSU n=> 2

@ alanel (- 8 2 =

i al g o 4 = v oo ar '
gaiAE M lfindendantitmahedudnitnidumaigailaonisgihivdwiveaunms ndndo

(i) a,2b,
(‘l?fujm - Base) uas
(i) a/a_, 2 bsb M k<n
(ﬂ]gufgﬂﬁ'ﬂ - Inductive Step) 1A
a, 2 b,
w0 n Adudumnniy

50. 11 n 2 1 WAgIY n" = (n+ 1)

mgad 1
a,=n" uaz b, = (n+ 1)

- & e o P o w A

Wie n=1 was n=2 Wudaheaumsilusis Tushgihiviisisen

k )

L S S (S0
Ay, (k-1)"" by, k<2

_ ., A = r o o w a
Wi K™ 2 (k* - O Faflussa Taenmegihis erldmufideamsiigni

51 WAgIE Iy n=1,3"> n.2"



NIFINHTINURENNEN aaun13 (Inequalities)
| e o o A au
M 6 aiiuil 1 wnaIaw - dguiey 2546 84 anly Jaiving

Thaksin. J., Vol.8 (1) January - June 2003

52. MHARMUAINUIUININ 4, a,, ..., a, WIAD 1 wdd
(1+a)X1+a,)---(1+a,) = 2"

V. saums@miuganly
th‘fﬂmumﬂgﬂﬁhi"lﬁ'ﬁ’ﬂﬂmwy:mu?‘ﬁuﬁ'ﬁmm masaasisiviientmgaioaldnarsifsznauiu

53. 60 n2> 1 afgnl W n+1 - 0-1 >0

se.o<y< x <1 gl Y <
1-xy

a

55. 1 a, b, ¢ WHIMIWITIIN uaz a< b+c WAgN

a b C
< +
1+a 1+b 1+¢

56. 61 a,b,c,d 2 0 wdazc+d < a, c+d <b WA ad +be < ab

o a = ' a X
57. M x uaz y s wansialuen [o, 1] swngni + 7 <«
1+y 1+X
14 o o =Y o s
58. 1 X, y, z Huiwousinn wigai
X z
+ Y+ £ 2

X+y y+2z zZ+

o (2)(2) €2

60. 81 a, b, ¢, d (Hudwusielugie (o, 1] safigad
(a+b+c+d+1) 2 a(a®+b*+ct+d%)

81, AIMILIIUIUIR x 1A duaaIlioanms x' - x*+3xP-2x+2 2 o e

62. WA 0 x+y+z 2 xyz Ui x*+y' + 2 2 xyz

n
o 1
63. WGl Y0 n =1, 2 <(1+F) < 3



aaun13 (Inequalities) TTATUHIIND 1NN B
auly Saiiving 85 T 6 mivd 1 nsny - Dguiou 2546

Thaksin. J., Vol.6 (1) January - June 2003

64. WA WN n 2 1, n! < (n;I) Taofi n1=1-2-3--n

91984

1. Fomin, D., Genkin, S., and Itenberg, I. Mathematical Circles : Russian Experience.
Providence, Rl. : American Mathematical Society, 1996.

2. Shklarsky, D.Q., Chentzov, N.N. and Yaglom, LM. The USSR Olympiad Problem Book.
(translated by J.Maykovich). New York: Dover, 1994.





