A. Mymunaruk, J. Carstensen, [lancka

EJTHA 3AJAYA, IOBEKE HAYMHMU 3A HEJ3UHO
PEIIABAIBE

Bo CUTMA, Boa. 23 (01j02), no. 1 ro untaBme wianakot EJJTHA 3AJAYA
ITOBEKE HAUMHMU 3A PEIIABABE, koja ja Hanmmia Picro Mamuecku, Ckorje.
TakBu cTaTUU ce ceKorall WHTEPECHH, [ja Ce Pellld efiHa 3ajavya Ha MOBeKe HAYMHM.
Bo oBaa Mana cratuja Hue Ke TO HallpaBUME TOa CO clIefHaTa 3ajayva.

3agaua. [Jlokaxku ieKa

3\/3+§/§ +3\/3—§/§ < 2%/5.
Pemenne 1. BoBegyBame o3Hakm a= 3\[3+ %/é u b= \3j3+§/§ . Cnopen Toa

Tpeba fja foKaxkeMe ieKa
a+b<233 1)

AKO 3aMeHnMe BO n3pas3oT a3 + b3 JIO6I/IBaM6

3 3
a3+b3:(3\/3+§/§) +(3\/3—§/§j =3+¥3+3-33=6. 2)
3a azb,on (a—b)2 >0 moGuBame
a’-2ab+b?>0 < a’-ab+b?>ab. (3)
Ako ! HUCKOPHUCTUME MMPETXOAHUTE HEPABEHCTBA, HEMOCPETHO JIO6I/IBaMe

a®+b®=(a+b)(a?-ab+b?)>ab(a+b) < 3as+b3)>3ab(a+b)  (4)

(a+b)3 =a3+b3 +3ab(a+b) <ad+b3 +3(a3+b3)=4(a% +b3)=4.6=24
(3apapu (2)). On (a+ b)3 < 24 noousame a+b<324=2%3, re. HepaBeHCTBOTO (1)
€ TOYHO.

Pemenne 2. Ke nokaxeme ieka

3 3
a?b<3w[—a ;b . 5

Kajie a u b ce pa3nMyHM MO3UTHBHE peasHu OpoeBu. JacHo e eKka

0>—(a-b)?(a+h).

AKO IIOCIIEAHOTO HEPABEHCTBO 'O IOMHOXHUME cO 3 foOuBaMe
0>-3(a-b)?(a+b) < 0>-3a°+3a%b+3ab? -3’ <
4a3 + 4b3 > a® +3ab? +3a%b+ b &

(ako mogenume co 8)

3, 1.3 3 3,13
as+b® _ (atb) 3/a’+b a+b
2 8 <N 2 “2-

3HauM, HepaBeHCTBOTO (5) € TOYHO. AKO BO HepaBeHCTBOTO (5) 3amMeHmME

a:3\13+§/§ n b=3\/3+§/§ noOuBame
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3 3
Y333 | + ¥3-33 3= afs 3 T T
3[ )2( j >33+%;33_% <:>§/§>—33+§/§;3&§/§ =
Y3+3¥3+33-%3<2.33.

3Ha‘II/I, MMOYETHOTO HEPABEHCTBO € TOYHO.

Pemenne 3. BoBenyBame o3Haku a= 3\/3+§/§ , b= \3/3—% ucC= % . Tpe6a
Jla TIoKaxkeMe fieka a+b<2c, r.e.
a+b-2c<0. (6)
HepasencrBoTo (6) € eKBUBAJICHTHO cO HepaBeHCTBOTO (a—c)+(b-c)<0.
ITocnegHOTO HEPABEHCTBO € EKBUBAJIEHTHO CO
a’-c® . _b-c

a’+ac+c®  b2+bc+c?

AKO BO JIeBaTa CTpaHa Ha MOCIEAHOTO HEPABEHCTBO 3aMEHUME a = \3/3+ % ,

b:\3/3—§/§ u C:% noouBame
3 .3 b3_c3 _(3V3+%/5j3_(%)3+(3\'3_%)3_(%)3

a’-c® _
a+ac+c?  bZ+bctc? aZ+ac+c? b?+bc+c?
¥z ¥3  ¥Y3(bP+berc?)-33(a%+ac+c?)
" a?rac+c?  birborc? | (a?+actc?)(bi+boic?)
Y3[b2-a+(b-a)c]
B (a2+ac+cz)(b2+bc+c2)

ITocnegHOTO HEPAaBEHCTBO € UCIOJTHETO OUEjKI
b-a<0 (b2 ~a? <0), a’+ac+c>>0 n b?+bc+c?>0.
3Haun HepaBeHCTBOTO (6) e To4HO, T.e. a+b—-2c<0. Ako Bo mocnegHOTO

HEPABEHCTBO 3aMEHUME a = §/3+ % , b= %/3— %/5 U C= % nobuBame

{3+33+33-%3<2¥3

mTo Tpe6ame aa C€ JOKaxXKe.

O6ommuryBame. Kako u BO MHOTYy [pyru ciydad, Taka M BO OBOj CIIyuaj
[aJIEeHOTO HEPABEHCTBO MOXKe fia ce obomTr. O60MIITEeHOTO HEPABEHCTBO O OUIIO

R‘/n+§‘/ﬁ+§'/n—§‘/ﬁ<2-§‘/ﬁ, neN. (7)

Ke nmokaxkeme neka HepaBeHCTBOTO (7) € TOYHO 332 OWJIO KOj IPUPOJICH O6pOoj.

Hoxka3 1. BoBeiyBame o3Haku a = Un+ Q/ﬁ , b= \n/ n —Q/ﬁ , T.€.

a" =n+n, 8)
b"=n-n. 9)
Axo tu cobepeme (8) u (9) mobuBame
a"+b"

a"+b"=2n o =n. (10)

2
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On (7) co BOBefeHUTE O3HAKU UMaMe

a+tb<2¥n < a;zb<Q/ﬁ =S (aLb)n<n < (3apagu (10)) (aLzb)n<""n—42“bn. (11)

2
Ke T'O MOKaXKEME N€Ka HEPaBEHCTBOTO
atb|" _ a"+b" )
(o) < 212t (1)

€ MICTIOJTHETO 3a OWMJITO KO MMO3UTHBHH peajiHu OpoBu a u b.

JJoka3or Ke ro mu3BefleMe CO IIOMOII Ha NPUHIOUIOT Ha MaTeMaTHyKa
wHAyKOHja. JacHo e meka 3a n=1 HepaBeHcTBOTO (11') € TowHO. 32 N= 2 mMame

2. 1,2 2
aZ+b?>2a © 2(a’+b?)>(a+bh)? < 2Eb%>(ab
IpH LITO PaBEHCTBO BaXKu akKo M caMo ako a=b.bupuejku Bo HammoT cinyyaj a#=b,
nobuBame

2. 12 2
a‘+b (a+b )
2 ~\2 /-
3Haud, 32 N=2 HEPABEHCTBOTO € TOYHO.

Heka MpEeTIOCTaBUME JIEKa HEPaBEHCTBOTO € TOYHO 3a n=k, T.e.
Kk, |k k
%Z(izb) , IpU IITO PaBEHCTBO € HCIOJHETO aKO M caMO akKo a=b. Axko

MOCJIEAHOTO HEPABEHCTBO I'O TIOMHOXKHUME CO a%b ,T.IO6I/IBEIMC

k+1 k+l, -k K pk+l
( a+b) < aTrabrapteb (12)
2 4
Bupnejku

akL b _akp—abk = (ak —b*)(@a-b) =(a-b)?(ak T +ak2p+...+ab % +bk 1) >0,
OJTHOCHO
KOE € MCIIOITHETO 3a OWJIO KOW MO3UTUBHU peajiHi OpoeBW a W b. AKO IOCIEeHOTO
HEepPaBEeHCTBO I'o PIMEHNMe BO HepaBeHCTBOTO (12) noGuBame

( ash )k+1 < akHl pk+l
2 - 2

CO IIITO MHIYKTUBHHUOT [0Ka3 € 3aBpiieH. Co Toe e MoKaxkaHo u HepaBeHCTOBOTO (7).

Hoka3 2. Ke mageMe camo ckuiia Ha foka3oT. Kako u Bo joka3ot 1 mo6uBame

a+b)n a"+b"
( 2 ) <72 -

IToxasxkwu fieka ¢pynknujata f(Xx)= X<, ke npupofeH 6poj moroseMm o 1, e
KOHBEeKCHa (pyHKIHMja 3a X >0, a IOTOa NPUMEHH IO HepaBeHCTBOTO Ha JeHceH. (3a

cekoja ¢yaknmja f(X) KOHBeKcHa Ha WHTEpBAJIOT [&, ] WCNONHETO € HepaBeH-

n n
crBoTo f %Zau S%Zf(au),aue[a,ﬂ];neN).
v=1 v=1

KonBekcHocTa Ha dyrknmjata f(X) = X, k e pUpOofieH Opoj TmoroyieM of
1,3a x>0, MOXe fa ce JoKasKe ¥ CO MOMOII Ha MaTeMaTHIKa WHYKIN]a.
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