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Turan s inequality type for polygamma functions and some new inequalities
Abstract: Turan’s inequality is known as
Py 1(2)Pyyi(z) < P2(2), z€[-1,1], n=1,2,..,

where P, denotes the Legendre polynomial of degree m. In this note, we show that Turan's
inequality is still true when the Legendre polynomial of degree n replace by

1 o] eft:vtn
Vn(z) = (—1)nH /0 1_ e—tdt

polygamma function of order n. In fact, we prove more than Turn’s type inequality that zero
is the greatest lower bound of the sequence

(02 (2) — W1 (2) Wppr (2) ).

Moreover, some new inequalities for polygamma function of order n are established.

Key words: Turan-type inequality, polygamma functions.

AMS Mathematics Subject Classificstion 33B15, 26B35.
DOI: https://doi.org/10.32523 /2616-7182/2019-126-1-68-71

Introduction

In 1950, Turan [1] proved the inequality
P 1(2)Pyii(z) < PX(z), xz€[-1,1], n=1,2, ..,

where P,, denotes the Legendre polynomial of degree n. This inequality has attracted much
attention, so that numerous inequalities of the same type were published for other special func-
tions. In The gamma I' and ¥ (or diagamma) functions are defined by

I(z) = /0 Tetel W) = o

for all real number x > 0. It was first defined and studied by Leonard Euler (1707-1783), and
it is of fundamental importance to many areas of science, like probability theory, mathematical
physics, number theory and special functions. It also appears in the study of many important
series and integrals. For its basic properties and some historical remarks. In the literature the
derivatives \Ill, \Il”, \Ilm, ... are known as polygamma functions defined as the n-th derivative of
the function. We denote by ¥, (z) = (™ (z). The polygamma functions defined as the n-th

derivative of the function ¥ which have the following integral representations:

" [e’¢) e—tmtn [ee) e—t _ e—xt
(_1) +1\I/n($) _/() —dt, \Il(x) = —’Y-i-/o 1—76_756#' (1)

68
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for n = 1,2,3,... where v = 0.5772156649015328606 is the Euler-Mascheroni constant. See
these and other properties of these functions for instance [2, p. 260|. In continue we prove that

0< Wy (2) Ui (&) — V2 (2) = V(o)

(In what follows we maintain this notation.) Is it possible to replace the lower bound 0 by a
positive constant? It is our aim to give an affirmative answer to this question.
Preliminaries

From (1) it is easily to see that the following lemma holds

Lemma 1. (i) ¥(z) is strictly increasing on (0, c0) .
(ii) For any n, W,(z) is strictly decreasing and positive on (0, 00).
If n is an even integer then W, is increasing and negative.

Corollary 1. For any z,y € (0,00) and n € N, the following inequality

U2 (2 +y) < U (2)Tn(y)

holds.
Theorem 1. The ¥(x) is log-convex on n and z that is for for any z,y € (0,00),m,n € N
and % + é =1, p>1, the following inequality

x oy 1 1
Vo s (24 ) < W@ (W) )
holds where 2 + % is an integer.
Proof. By Holder inequality we have

z miny z
m n{— — < — m n(— —
Vaia(E 4y < (CF e L4 Y
Ootzl—'—qe (%+%)t
i,
0 1—e"

1/p 1/q

- o} tme—xt 00 tne—yt
0 1—et 0 1—et

— W (2)[7 | (y)] 7,

and the proof is completed.

Setting in the previous Theorem 1 z = y,p = ¢ =2,m +— n—1,n+— n+ 1, we get the
following corollary.

Corollary 2 (Turan’s inequality). If = > 0,n > 2, then

qj%(x) <V, 1 (2) Vg ().

Corollary 3. The W¥(z) is log-convex on n that is for any x € (0,00),m,n € N and
% + % =1, p > 1, the following inequality holds

Q=

U0 (2) < [Un()|7 [ W ()], (3)

P q
where 2 + 2 is an integer.
Corollary 4. The function W¥,(z) is log-convex on z that is for z,y > 0,n € N and
% + % =1,p > 1 the following inequalities

X
U+ §> < W, (px) | VP [, (qy) |

or

Uz +y) < W, (px) [P |0, (qy)| "
69
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holds.
Corollary 5. If z,y >1, n€ N,p>1 and %4—%: 1, then

vy q
W+ L) < o) < [0 00

Lemma 2 ( [3]). The function ¥(x) —Inz+ £ is completely monotonic on (0,00) iff a >1
and Inz — 2 — ¥(z) is completely monotonic on (0,+00) if and only if a < 3.
Corollary 6. For all x € (0,+00),n € N we have
(n—1)! n! (n—1)! n!

+1
R yers S (=1)" W, (x) < ot

Proof. Let a =1, since ¥(z) — Inx + £ is completely monotonic on (0,00) we have

n—1){— n+l —1)n!
b v

1, (n
0 < (—1)"(¥(z) — Inx + ;)( ) = (C1) W, () —
which implies that

(n—1)! n!
0< (=1)"W,(x)+ po + po]
SO
(n—1)! n!
(-1, (2) < TR )
Now we let a = % by the same proof we obtain
(n—1)! n!
S s (G

and the proof is completed.
Theorem 2. If x > 0,n > 2, then

(n—1)In!

T <V, (2) = U, (2)T, —02(z) < .
2nt2 = \Y (:E) 1($) +1(:‘C) n(:v) = p2n+2 + (n 1 + n(n — 1))
So the set of the values of V,(x) belong (0,00) and
(n—1)n!
( ) W as = — 0.
Proof. The property limy oo V,(2) =0 we derive from Corollary 1. It is easy to make sure
1 00 (t _ T)Qefw(twLT)
n 5 dtdr.
=y [ ) aenam et
Using the inequalities
1 1
1< <1l+-
S s
we get
n—1 m t+7 (7’L B 1)'”'
_2/ / (t—7)2(t x 7) 1) dtdr = it
and

Vo(z) < 1/ / (t— )20t x 7114+ 2)(1+ L)em ) der
2 0 0 t T

~(n—=Dn! 2(n—-2)n! (n-2){(n-1)! (n—1)n! 2x z?
S, S B S 2n TS (1+ o1 n(n — 1))

Note that with the help of finer estimates of the following equality

t _ 7. —xz(t+7)
/ / 1= e—t ) dtdr,

one can obtain exact boundaries for V,(
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A.Il. ®apaitzane, A. IITadbu

Mamemamura Paxyasvmemi, Pasu ynusepcumemsi, Kepmarwax, 67149, Hpar

ITomuramapik, dbyukuusaaap ymin Typan Tunri >koHe keibip >kaHa TeHci3gikrep

AnHoranusi. n— umi perti P, (z) Jlexkanap noamHOMIAPH! YHIIH

Pn71($)Pn+1($) SPS(Z‘)v LS [_171}7 n=12..
Typan TeHcizziri opbraanansl. Makanana n— ami perri Wy, (z) Jlexkanap nosumaOoMaaps! yinin ge Typan TeHcisairinin

1 o] eftactn
Un(2) = (—1)n+1 /0 1 _ot dt

OpBIHIAJIATBIHABIFE KopceTinai. CoHbIMeH Karap,

{\Iii(x) = Vn_1(2)¥ni1(z)}
Ti30eriHiy TOMEHrI IIeKapaJIapbIHbIH, YJIKEHI HOJI OOJIATBIHIBIFDI JARJIEJICH .
2Kone ne n— Huii perrti mosuraMaplK QyHKIUAIAPHI VIIIH KEAOIp »KaHa TEHCI3AIKTED I9JIesIeH .
KuroueBsbie ciioBa: Typas Tunrti TeHCI3iKTep, MOIUTraMIbIK (DYHKIASIAD.

A.I1. ®apaitzane, A. Illadu
Daryaomem mamemamuru, Yrusepcumem Pasu, Kepmanwazx, 67149, Upan

HepaBeHCTBa TUIIAa TypaHa AJIdA IIOJINTaMHBIX (byHKIJ,I/[I‘;I I HEKOTOPBbIE HOBbIE€ HEpABEHCTBAa

Annoranus. g nonusnomos Jlexxannpa P, mnopsigka n BBIITOJIHEHBI HEPABEHCTBA 1ypaHa

Poo1(2)Puyi(z) < Pi(z), z€[-1,1], n=1,2,..
B pabore nokazaHo, 4To HepaBeHCTBO TypaHa CIIpaBeJIMBO I TOJUTAMHBIX (DYHKIIUI MOPsIIKa M
1 oo eftztn
Uy (x) = dt.
n(@) (—-1)n+1 /0 1—et

Boutee TOTr0, JOKa3aHO, 9YTO HOJIb €CThb HauOOJIbINAasT HUXKHSS I'paHULa IIOCJA€JO0BATECJIBHOCTHA

2
(V5 (@) = Vn-1(2)¥nia(2)}-
Tak>ke yCTaHOBJIEHBI HEKOTOPBIE HOBBIE HEPABEHCTBA JAJIs IOJUTAMHBIX (PYHKIWH MOPAIKA 1.

KuiroueBble ciioBa: HepaBeHCTBA Tulla TypaHa, ojuraMubie OyHKIHT.
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Kypran pedakuyuacs, a8mopaAapad 0Cbl HYCKAGYADKNEH MOABLE MAHLICHIN, HCYPHANZG MAKAAL d3IPAEY MEH
dativin MaKaranb, Hcyprasea dicibepy kedinde 6acCWbLALIKKG aryobt Yeoinadv. Bya wyckayavs masanmapoiio,
OPBIHOAAMAYDL Ci30TH, MAKAAAGHBLZODH, AHCAPUANAGHYDIH KIDTPMED.

1. Asropapiy Ko/Ka3baHbl pefakiusra kibepyl Makaja aBTOpBIHBIH, Gacein mbrapymbl, JI.H. I'ymures
aTpIHIarel Eypasus yJITTHIK YHUBEDCHTETiHE MaKaJlaChlH Oacyra KesiciMiH 2KoHe Ke3 KeJIreH IIeTeJl TiJliHe
ayIapbUIBII KaifiTa 6achLIybIHA KeTiciMil Olimipesrti.

2. DBacnara (6GapJblK >Kapusulaynibl aBTOPJIAD/BIH KOJI KONUBLIFAH KAFa3 HYCKACHI YKOHE 3JIEKTPOH/IBI
HYCKACBIH/IA) »KYPHAJIbIH TYIHYCKAJIbI CTUIbAIK dainbiHbiy MiHgeTTi KonmanbicbiMern LaTeX Gacia kyitecinme
navipiaganran Tex- men Pdf-gaiinpiamarsr kKymbicTap yebiHbLIaAbl.  CTunpaik daitaasr bulmathme.enu.kz
JKypHAJI CaffThIHAH JKYKTEI ajiyra Oosagpl. MakasmameHn 6ipre aBToOpjap pPeIakIUsFa ijecre XaT KOJIay/Iapbl
KasKeT.

3. Maxkanmanbiy kesjemi 6 6erreH Kem koHe 18 GerreH apThIK OomMaybl Twic. Tasanm jeHreifiHeH ackKaH
JKYMBICTAP PEIAKIMSIBIK, KA OTBIPBICHIHA KaPAJIbIIl, Oacmara epekKiie YKaraaiiga rana pyKcaT eTiIeml.

4. 2Kymbicreiy morini XFTAP (XanblkapaJblK FBUIBIME-TEXHUKAJBIK aKIapaT pyOPUKATOPBI) KOJILIHBIH,
KOPCETKINTIMeH GacTaJIbIl, Keilin aBTop(/ap)/ablH aThl YKOHE TEri, »KYMBIC ODHBIHBIH, TOJBIK ATaybl, KAJACHI,
memiekeTi, E-mail-bl, MakKaJaHBIH TOJBIK aTaybl, AHHOTAIUSICHI KOPCETiaemdi. Annoramus  150-200 ces
KeJieMinie 0OJIybl THiC, COHBIMEH KaTap MOTIHJEe Kyp/esi ecenTik opmysangap 60JMaybl, MaKAJIaHbBIH TOJIBIK,
aThl KahTamaHbaybl, »KYMBICTBIH, MOTIHI MeH o/1e0meTTep Ti3iMiHIEe KOpCeTimeTiH cimremesnep GOMaybl Kepek.
AHHOTAIINS MaKAJAHBIH EPEKIIEJIKTepiH KOPCETETIH KOHE OHBIH, KyPbUIBIMBIH (Kipicre, ecenTiH KOWBLIBIMBI,
MaKCaTbl, TApUXbl, 3€PTTEY OMiCTepi, HOTHIKeJIEeD KOHE OJIAPJABLIH TAJIKBIIAYJIAPBl, KODPBITBHIHILI) CAKTANTHIH
MaKaJIaHBIH, KBICKAIIa MAa3MYHBI OOJTyBI THIC.

5. 2KyMBICTBIH MOTiHIHJE Ke3jeceTiH Tab/uiajiap MOTIHHIH INIiHAE >KeKe HOMIpJIeHIN, MOTIH KeJeMiHje
cinremesiep TypiHge kepcerinyi kepek. Cyperrep men rpadurrep PS, PDF, TIFF, GIF, JPEG, BMP, PCX
dopMaTHIHIAFBI CTAaHIAPTTAPFa cail 601ybl Kepek. Hykresik cyperrep kereitrisimi 600 dpi kem GosiMaybl KazKer.
Cyperrep/iin 6apJIbIFbl J1a alKbIH 9pi HAKTHI 6OJIYBI KEPEK.

6. ZKymMmbIcTa KOJITAHBLIFAH 9JebUeTTep TEK >KYMBICTA ClITeMe »KacajiFaH TYIHYCKAJIBIK KOPCETKIIIKe cai
(cimreme Gepy TopTiGiHIE HEMeCe AFBLINIBIH 96w TopTiGi HETi3iHIEe TONTHIPBUIABI) GOTyBl Kepek. Bacmaman
MIBIKITAFaH XKYMBICTAPFa ClITeMe YKacayFa THBIM CAJIbIHAJIbI.

Cinremeni Gepyie aBTOp KOJIJaHFaH 01e0MeTTiH OeTiHIH HOMIPIH KOpCceTIeil, Kejieci HyCKara CyMeHiHi3 JTyphIC:
TapayblH, HOMepi, GeJiMHIH HOMEpi, TApMAKTBIH HOMEPI, TEOpAMAHBIH HOMEpI (JleMMa, ecKepTy, (pOpMyJIAHBIH,
koHe T.6.) HOMEDi Kepcerimeni. Mplcanbl: «... Kapanp3 . [3; § 7, memma 6]», «...KapaHp3 [2; 5 Teopamaarbt
eckepry|». Bys Tasan opblHzanMaraH JKarnaiija MakaJaHbl arbUIIIBIH TUIHE ayjapraHia cliremesepe
KaTeJIKTeP TYyBIHIAYbI MYMKIH.

Kounnaubinaran agebuerrep TiziMin pacimaey mbicanmapsl

1 Boponunu C. M., Kaparmy6a A. A. /Izera-dyuknust Pumana. —M: @usmaraur, —1994, —-376 crp. — Kitano

2 Bawos E. A., Cuxos M. B., Temupramues H. O6 obuiem ajiropurme 9uC/IEHHONO MHTErPUPOBaHUst (DyHKIUH
MHOI'MX IIepeMeHHBIX // 2K ypHaJI BLIYUCINTEILHON MAaTeMATUKU U MaTeMarndeckoi dpusuku —2014. —T.54. Ne 7.
—C. 1059-1077. - makaJa

3 XKy6anbimesa A.2K., A6ukenosa I1I. O Hopmax mpon3BOIHBIX PYHKIUHA ¢ HYJIEBbLIMA 3HAYCHUAME 33 IaHHOTO
Habopa JIMHEHHBIX (YHKIMOHAIOB W HMX IPUMEHEHHs K IIONEPEeYHUKOBLIM 3anadaM // @DyHKIMOHAJIbHBIE
MPOCTPaHCTBAa ¥ Teopusi mnpubaukeHus Gyukumit:  Te3uchl T0KIa10B MexXIyHApOAHONH KOH(EpEHInH,
nocsamtenuoit 110-ymeruio co must poxkaenus akamemuka C.M.Hukonsckoro, Mocksa, Poccus, 2015. — Mocksa,
2015. —C.141-142. — xoudepenuust eHo6exkTepi

4 Hyprazuna K. Poijaps maremaruku u undopmaruku. —Acrana: Kas.pasaa, 2017. 19 anpens. —C.7. —
raserTik MakaJja

5 Keipos B.A., Muxaiinuaenko I'I. AHaJIuTHYeCKHUIl METOJ BIJIOKEHHsI CUMIUIEKTHYECKOH reomerpun //
Cubupckue 31eKTpoHHBIE MaTeMarnaeckue ndsectust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057.
— URL: http://semr.math.nsc.ru/v14/p657-672.pdf. (mara obpamenns: 08.01.2017). - 3JIeKTPOHABI Ky PHAJI

7. OuebuerTep Ti3iMiHEH COH aBTOp ©3iHIH OHOIMOrpPadUKAJIBIK MOJIMETTEPIH OPBIC YKOHE AFBLIIIBIH TiIiHIE
(erep mMakasa Ka3ak TiIiHIE OPBIHIAJICA), KA3AK, KOHE aFbLIIIBIH TiiHIe (erep MaKasa OpBIC TITH/IE OPBIHAAJICA),
OpBIC 2KOHE Ka3ak, TimiHge (erep Makasa arbUIIbIH TUIHAE OPBIHIAICA) Kady KakeT. COHBIHAH TPAHCIUTTIK
ayzapMa MeH arbUIIbIH Tininie GeplireH onebuerrep Ti3iMIHEH COH, 9P ABTOPJABLIH KeKe MoJiMerrepi (Kasak,
OpBIC, AFBUIIIBIH TIJIEPIHE — FBIIBIMA ATAFbl, KbI3METTIK MEKEHKANDBI, TeaedOHbI, e-mail-b1) Gepiiesti.

8. Pedaxuyusmnviry mexenorcatin: 010008, Kasakcran, Acrana xanacel, K.Cornaes xemeci, 2, JI.LH. T'ymues
arbiHarel Eypasus yiarTeik yHuBepcureri, Bac rumapatr, 408-kabuner. Tesedonsr: (7172) 709-500 (imxi 31-
428). E-mail: vest math@enu.kz. Caiir: bulmathme.enu.kz.

7



JI.H. I'ymuaeB areiagarel EYY Xabapuibicer - Bectunk EHY um. JI.H. I'ymnieBa, 2019, Tom 126, Ne1

Provision on articles submitted to the journal
"Bulletin of L.N. Gumilyov Eurasian National University.
Mathematics. Computer Science. Mechanics Series"

The journal editorial board asks the authors to read the rules and adhere to them when preparing the articles,
sent to the journal. Deviation from the established rules delays the publication of the article.

1. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language.

2. The scientific publication office accepts the article (in electronic and printed, signed by the author) in Tex-
and Pdf-files, prepared in the LaTeX publishing system with mandatory use of the original style log file. The
style log file can be downloaded from the journal website bulmathmec.enu.kz. Authors also need to submit a
cover letter.

3. The volume of the article should not exceed 18 pages(from 6 pages). The article, exceeding this volume is
accepted for publication in exceptional cases by a special decision of the journal Editorial Board.

4. The text of the article begins with the IRSTI (International Rubricator of Scientific and Technical Informa-
tion), then followed by the Initials and Surname of the author (s); full name of organization, city, country; E-mail
of the author (s); the article title; abstract. Abstract should consist of 150-250 words, it should not contain
cumbersome formulas, the content should not repeat the article title, abstract should not contain references to
the text of the article and the list of literature), abstract should be a brief summary of the article content, reflect-
ing its features and preserving the article structure - introduction, problem statement, goals, history, research
methods, results with its discussion, conclusion.

5. Tables are included directly in the text of the article; it must be numbered and accompanied by a reference
to them in the text of the article. Figures, graphics should be presented in one of the standard formats: PS,
PDF, TIFF, GIF, JPEG, BMP, PCX. Bitmaps should be presented with a resolution of 600 dpi. All details must
be clearly shown in the figures.

6. The list of literature should contain only those sources (numbered in the order of quoting or in the order of
the English alphabet), which are referenced in the text of the article. References to unpublished issues, the results
of which are used in evidence, are not allowed. Authors are recommended to exclude the reference to pages when
referring to the links and guided by the following template: chapter number, section number, paragraph number,
theorem number (lemmas, statements, remarks to the theorem, etc.), number of the formula. For example, "...,
see [3, § 7, Lemma 6]"; "..., see [2], a remark to Theorem 5". Otherwise, incorrect references may appear when
preparing an English version of the article.

Template

1 Boponun C. M., Kapamy6a A. A. [Izera-dpyunkiusa Pumana. -M: @usmariaut, -1994, -376 crp.-book

2 Bamsos E. A., Cuxos M. B., Temuprammes H. O6 obuiem ajropurme IHCIEHHONO HHTETPUPOBAHNS (DYHKITUIT
MHOTTX TepeMeHHbIX // 2KypHaJ BBIYMCINTEIBHON MATEMATHKH M MaTeMaTu4Ieckoii dusuknm -2014. -T.54. Ne 7.
-C. 1059-1077. - journal article

3 ?Ky6ansimesa A.2K., A6ukenosa I1I. O Hopmax npou3BOHBIX QYHKIMI C HyJIEBBIMEI 3HAYECHUSIME 33/ IaHHOIO
Habopa JMHEHHBIX (DYHKIMOHAJIOB W WX NPUMEHEHHS K IONEPEYHUKOBBIM 3amadaM // DyHKIMOHATLHBIE
MIPOCTPAHCTBa ¥ Teopusi upubamkenus Gyukmuii:  Te3ucor jokaagoB  MeskgyHapojHoit KoHbepeHInn,
nocesimenHast 110-yteruto co st poxkaenus: akagemuka C.M.Hukombckoro, Mocksa, Poccust, 2015. - Mocksa,
2015. -C.141-142. - - Conferences proceedings

4 Hyprasuna K. Primaps maremaruku u mHdopmaruku. -Acrana: Kas.mpasma, 2017. 19 ampens. -C.7.
newspaper articles

5 Keipos B.A., Muxaiimmaenko I'\I. AHaauTuaecKuii MeTOJ| BJIOKEHHsI CUMIUIEKTHYECKOH reomerpun //
Cubupckue 37eKTpoHHbIe MaTeMaTndeckue ussectus -2017. -T.14. -C.657-672. doi: 10.17377/semi.2017.14.057.
- URL: http://semr.math.nsc.ru/v14,/p657-672.pdf. (mara obpamenus: 08.01.2017). - Internet resources

7. At the end of the article, after the list of references, it is necessary to indicate bibliographic data in
Russian and English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in
Russian and Kazakh languages (if the article is English language). Then a combination of the English-language
and transliterated parts of the references list and information about authors (scientific degree, office address,
telephone, e-mail - in Kazakh, Russian and English) is given.

8. Address: 010008, Republic of Kazakhstan, Astana, Satpayev St., 2., L.N. Gumilyov Eurasian National
University, Main Building, room 408). E-mail: vest math@enu.kz. Caiir: bulmathme.enu.kz.
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IIpaBuia npeacraB/ieHusi padoT B >KypHAaJI
"Becmnux Eepa3ulicko20 HauyuoHasvbHoz20 yrusepcumema umernu JI.H.'ymuaesa.
Cepus Mamemamuxa. Ungpopmamuxa. Mexarura"

Pedakxyus srcyprara npocum asmopos 03HAKOMUMBCSA C NPABUAAMU U NPUIEPIAHCUBATNDHCA UT NPU N0020MOsKe
pabom, nanpasasemvir 6 olcypran.  OmEAOHEHUE OM YCMAHOBACHHOIT MPABUA 3A0EPIAHCUBLEM NYOAUKAUUIO
cmamou.

1. OTnpasiienre CTaThU B PEJAKIHUIO O3HAIAET Coriacue aBTopa (aBTopoB) Ha npaso smarens, EBpasuiickoro
HarpoHaJbHOro yuusepcurera umenn JI.H. I'ymusieBa, nzmanus crarbu B XKypHaJe U EPEU3IAHNS UX Ha JIIOOOM
WHOCTPAHHOM SI3BIKE.

2. B penaknuio (B 6yMarKHOM BrJie, MOJIIMCAHHOM BCEMU ABTOPAMHU U B JIEKTPOHHOM BHJIE) NPEJCTABIISIOTCS
Tex- u Pdf-daitnb paboTsl, oAroToB/IeHHbIE B n31aTe1bCKOI cucteme LaTeX, ¢ 06s13aTEIbHBIM UCIIO/IB30BAHIEM
OPUTHHAJILHOTO CTUIEBOro aitna xypuama. CrumeBoit daill MOXKHO CKadaTb CO caiiTa KypHasiaa bul-
mathmec.enu.kz. A TakxKe aBTOpaM HEOOXOAUMO IPEACTABUTH B pemakuuio ConpoBOIUTE/IbHE TUCHMO.

3. O6beM crarby He JOJKEH npeBblmarh 18 crpanny (or 6 crpanun). Paborbl, npesblmaomue yKa3aHHbIH
06beM, MPUHUMAIOTCS K ITyOJIMKAIINN B UCKIIOYATEIBLHBIX CIIy9asix Mo ocobomy pertennio Pekosuiernn xKypHaJa.

4. Tekcr paborsl Haunnaercs ¢ pybpukaropa MPHTU (MexayHapomsbiit py6pukaTop HayIHO-TEXHUYECKOH
nHbOPMAIUY), 3aTEM CJIELYIOT UHUIMAIL U (paMuIns aBropa(oB), IOJIHOE HANMEHOBAHUE OPraHU3aIMH, TOPO/,
crpana, E-mail aBropa(oB), 3armasue cratbu, anHOTanms. AHHOTAIMS JOJKHA COCTOATh u3 150-250 cios, He
JIOJIPKHA COJIEPXKATH TPOMO3IKIE (POPMYJIBI, TI0 COAEPKAHUIO HE JOJI?KHA [TOBTOPITH HA3BAHUE CTATHU, HE JOJKHA
COJIEPXKATDH CCBLUIKM HA TEKCT PabOThI U CIHCOK JIMTEPATYPBI, JOJKHA ObITh KPATKUM HM3JI0YKEHHEM COJIEPIKAHUS
CTaThH, OTpazKast €6 0COOEHHOCTU U COXPAHSITH CTPYKTYPY CTATBY - BBEJIEHNE, IIOCTAHOBKA 3a/Ia49H, 11eJI1, ICTOPWUSI,
METO/Ibl UCCJIEJIOBAHNUS, PE3YJILTATEI C UX OOCYKJIEHUEM, 3aKJII0UEHHEe, BHIBOJIBI.

5. Tabauipl BKIIIOYAIOTCS HENOCPEJICTBEHHO B TEKCT pPabOThI, OHU JOJKHBI OBITH IPOHYMEDPOBAHBI M
COTIPOBOKTATHCST CCHIJIKON HA HUX B TEKCTe paboThl. PucyHku, rpadukn JOIKHBI OBITH TPEJCTABIEHBI B OJTHOM U3
crangaptabix dopmaros: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. To4ye4nble pucyHKH HEOOXOUMO BBIIIOJTHATE
¢ paspemrenuem 600 dpi. Ha pucyHkax J10/2KHBI OBITH SICHO II€PEJAHBI BCE JETAJIN.

6. Cnmcok JmMTepaTypbl JOJKEH COJIEPKATH TOJBKO T€ HMCTOYHUKHU (MIPOHYMEPOBAHHBIE B IOPSIIKE
[UTUPOBAHUS MJIA B MOPSIJIKE AHTVIMHCKOrO asiaBuTa), Ha KOTOPBIE NMEIOTCSA CCBLIKH B TEKCTe paboThl. CChbLIKn
Ha HeolyOJIMKOBaHHbIE PAOOTHI, PE3YJILTATHI KOTOPBIX MCIOJIB3YIOTCs B JI0KA3aTEIbCTBAX, HE JOIMYCKAIOTCS.

ABTopam pekomenyeTcs: mpu 0bOPMJIEHUH CCHIJIOK UCKJIIOYUTH YIOMUHAHUE CTPAHUI] U PYKOBOACTBOBATHCS
caenyomuM  1mabJOHOM:  HOMED IVIaBbl, HOMep mnaparpada, HOMEp IIYHKTa, HOMED TeopeMbl (JIEMMBI,
yTBEP2KJIEHUS], 3aMeYaHusl K TeopeMe U T.IL.), HoMep ¢dopmyasl. Hanpumep, "..., cm. [3; § 7, jgemma 6]"; "...,
cM. [2; 3ameuanue K Teopeme 5|". B mporuBHOM cilydae IpU IOATOTOBKE AHIVIOS3BIYHOM BEPCHU CTATBH MOLYT
BO3HUKHYTH HEBEPHBIE CCBHLIKH.

IIpumepsbl opopMIIEHUA CIIUCKA JUTEPATYPhI

1 Boponun C. M., Kapamy6a A. A. [Izera-dpynkiua Pumana. -M: @usmariaur, -1994, -376 ctp. - kuura

2 Bamios E. A., Cuxos M. B., Temupramues H. O6 ob1iem ajiropurme 9ucIEHHONO MHTErPUPOBAHUsT (DYHKIUT
MHOrUX nepeMeHHbIX // 2KypHas BBIMUCINTEIBHON MaTeMaTHKN U MaTeMarudeckoi dusuknu -2014. -T.54. Ne 7.
-C. 1059-1077. - craTtba

3 2Kyb6anbimesa A.2K., Abukenosa I11. O HopMax Npou3BOAHBIX DYHKIUH C HYJIEBBIMU 3HAYEHUSIME 38JaAHHOTO
Habopa JIMHEHHBIX (DYHKIUOHAJIOB M HMX NPHMEHEHHUsl K IIOIEePEeYHUKOBBIM 3ajadaMm // DyHKIMOHAJBbHBIE
MPOCTPAHCTBA M Teopusi mupubsmkenus: Gyukmuit:  Te3uchl m0KIam0B MeXaIyHApOMHONH KOHMEpEHINnH,
nocesienHon 110-sernio co aust poxienus akagemuka C.M.Hukonbckoro, Mocksa, Poccus, 2015. - Mocksa,
2015. -C.141-142. - Tpyapl koHdEpEeHIN

4 Hyprasuna K. Poijaps maremaruku u undopmaruku. -Acrana: Kaz.mpasnma, 2017. 19 anpens. -C.7. -
raseTHasi CTaTbs

5 Kwipos B.A., Muxaiimmaenko [.I. AHanuTu4eckuii MeTOJ| BJIOKEHHs] CUMILUIEKTHYECKOH reomerpuu //
Cubupckue seKTpoHHble MaTemaTndeckue n3pectus -2017. -T.14. -C.657-672. doi: 10.17377/semi.2017.14.057.
- URL: http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus: 08.01.2017). - 37IeKTPOHHBIH >KypHAJ

7. Ilocse cuucka smrepaTypbl, HEOOXOAUMO yKa3aTh Oubsmorpadutieckre JaHHbIE HA PYCCKOM M aHIVIMHACKOM
sa3pIKax (ecsm crarbsa oOpPMIIEHA HA KA3aXCKOM sI3bIKE), Ha KA3aXCKOM M AHTIMACKOM SA3bIKaX (€CJU CTaTbs
odopMIIeHA HA PYCCKOM f3BIKE) U HA PYCCKOM M KA3aXCKOM sI3blKax (ecsn cTaThs oOpMJIEHA HA aHIVIMHACKOM
sI3bIKe). 3aTeM IPHUBOJUTCS KOMOMHAIMS aHIVIOS3BIYHON M TPAHCIMTEPUPOBAHHON YacTell CIUCKA JINTEPATYPHI
M CBEJICHHs 10 KaXKJOMy M3 aBTOpOB (Hay9IHOE 3BaHue, CiyKeOHbIH anpec, TeaedoHn, e-mail - Ha KazaxckoMm,
DPYCCKOM ¥ AHIVIMICKOM sI3BIKAX).

8. Adpec pedaryuu: 010008, Kazaxcran, r. Acrama, yn. CarnaeBa, 2, Eppasuiickuili HamoHaJIbHBIM
yausepcurer uvenn JI.H.Tymmiesa, yuebuo-aqmuancTpaTuBHblii kopryc, kab. 408. Tem: (7172) 709-500 (BH.
31-428). E-mail: vest math@enu.kz. Caitr: bulmathme.enu.kz.
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