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M3IBECTHSA BbBICUWIHX YYEBHBIX 3ABEINEHMNH
1974 MATEMATHKA N 12 (191)

YK 517.51
A. 10:. flemposuu

CYMMbI PUMAHA LISl ®YHKIUHA, PASJATAIOUMXCSH
B TPHFOHOMETPHYECKHE P$Jbl

Mu 6yneM paccMiTpuBaTh CyMMbl PHMana Buja

. n
2% B
Rn(%a)=72<p<2w na>, aclo, 1,

st Gy UM ¢ (£), ABASIOWMXCA CYMMaMH TDHIOHOMETPHUSCKMX DSIOB ¢ MOHOTOHHBIMH
KO3pPHIHeHTAMHU:

9 (x) = —;Q + E (ap cosmx + by sinmx);, a, [0, by | 0.
m=1
Tlosexenne TaKHX CYMM MpPH 71— oo CBA33HO CO CKOPOCTbI0 YObIBAHHA xoa(quuuemon
STHX paRoB. MIMeoT MecTo caenyloliHe YTBEPKASHH,
.Teopewma 1. ITycms

o
F (%)= Y by sinmx. (1)
m=1
Tozda, ecaw by |0, mo 0as awbozo acl0, 1} cywecmsyem worncmanma C(a), sasu-
CAWAsT, 6000ule 2080p8, OM A, MaKas, 4mo
{Ro(f, @) < Cla) by
3aMmevanue. B ycioBuax TteopeMbl f{x) mOXeT ObTh JAAXKE HECYMMHDYeMOil
(b =1/In (m + 1)), a nocnenosateabrocTs cymm Pumana R,(f, @), TeM He Menee,
HME 0T Ipene’, paBHb HYJIO.
Teopewma 2. ITycmes

g(x):.‘f)i_}_ E Qp €O MX. 2

m=1

Tozda, ecaw ay, |0, mo npu xz=0(mod2x) pad (2) cxodumcs, u npu 0 <a<l
MOHCHO paccmampusams R, (g, a), npusesn cyuwecmsyem xouwcmanma C(a) maxas, wmo
‘l Rn (g, a) — Ty l < C (a) an.

INpu a==0 310, BoOOIUE, TOBODA, HEBEPHO Iawe B TOM Clyyae, KOTAd

Y an <+, )
m=1
T. € paA (2) CXOZUTCH BCIORY.
Teopema 3. Ecau 8 raxcdoli moure sunoaneno (1), 2de {bm}—suny/maﬂ no-
caredosamesvnocms, mo R (f, a) =0 npu awbox n v npu a, pason O, 1/2 wau 1;
—Ru(f, @) > C(a)b, (0<<a<1/2); Ra(f, 2)>C (@) by (12<a<<]), C(a)>0.
Ilns moxasareabcTBa Teopembl 3 HCIOAB3YETCs CAENYIOM[as JeMMa, KOTOpas caMa no
ce6¢ ABIAeTC] MHTEPECHBIM PE3YAbTATOM LIS TPHFOHOMETPHYECKHX DPAXOB C BHIIYKABIMH
xo3bdunHeHTaM H.
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JMemma 1. [Tycmo 6 wancdoi moixe ssnosneno (1), 20e {b,}— sunyxaan no-
caedosamenvrocms. Tozda npu x & (0, =) umeen f(x) > C(x)by, 20¢ C{(x)>0— se-
AUMURA, 308UCSUWLAR OM X, HO He 3asuciuias om Habopa rxo3Ppduyuenmos.

Ara NemMa ABAfeTCS YCUAEHHEM OIHOro yraepwkaeHus Peiiepa ([1], c. 37), xorophii
J0Kasan, 4TO B ycaoBuaxX ReMMbl 1 f(x) >0 npu 0< x < =. [lpu BhiBOZE JeMMbl I
HCIOIb3YeTCs

Neuma 2. Nyeme K, (x)—s20po, conpsncennoe x ndpy Peliepa (cm. [2), c. 524).
To20a npu 0<x <= cyuecmsyem noioxcumesvnas rowncmauma C(x), 3asucauas
om x, maxas, 4mo 042 n=1, 2, .. 6y0em K,(x) > C(x).

3aMeuanue Kk Teopeme 3. Ycaopus b, |0 BMecTo BHNYKAOCTH B Teopeme 3
HepocTaTouHo. Jlaa mOKasaTenbCTBa 3TOr0 GaxTa CTPOATCA MOCAENOBATENBHOCT HHAEKCOB
Ny —> o0 H NOCKeNOBATENbHOCTh b, |0 Takue, 4YTo LAf QYHKUMH f(x), onpenenseMoii
ua (1), R, (f, /=0, )

m m
W3 onpenexenus cymMm R, (f, a) HenocpeacTBEHHO CIeLyeT, uTO
Ra(f{x)sinnx, a) = — sin2ra-R, (f, a). @
TloaromMy u3 reopem 1 u 3 Mbl BHAUM, UYTO CNIPABENJIMBA

Teopema 3’. [lyeme 8 xasncioid moyxe svnoaneno (1), eade {bm}——sbmylc/zaﬂ
nocredosamenvrocms. Tozda npu a, paswon 0, 1/2 uau 1, sesununa Ry ( f (x)sinnx, a)
pasna Hyr0;, npu ocmaibhsx a € [0, 1}

R x)sinnx, a
0 <Cila)< el )b )<Cz(a), ()
n .
20e. Ci(a) u Cy(a) —'zc'oucmaﬂmu, 3asucsuue Om @, NPuUieM OYeHKA ceepxy 8 Hepa-
senemse (D) sepra 0 cayiast by |0, a oyewra cHu3y, 6006we 2080ps, HesepHa.
Ecau b, | 0, to B ycaosuax (1) ¢yHxkuun f(x)sinnx BcioAy HenpepoiBHa (cM. [2],
€. 656). [losTomMy ecrecTBEHHO CPaBHUTH BEJIHYHHDI

2r
—’I—Rv {(f(x)sinnx, @) u b,= —1— J‘f (x) sin nxdx, 6)
E) n k)

0

@CIN v, —> oo — HEKOTOPast MOCAeNOBaTENbHOCTh HaTypadbHeIX uncen Hu a € [0, 1]. Ilpu
vy, = n BeinuHHHN (6) He 00643aHB GHITH 3KBHBAJEHTHBIMH TpH BCeX &, T. K. B cuay (4)
R, (f(x)sinnx, 0)=0. Dymem cpaBHuBaTb Beanuuusl (6) npu

vp=>n—+ 1 Q)

Mumeior MecTo caenyoue yreepucaenus (sepes p, ({vz}, @) o6o3naueno ornomenne
\(Rvn ( f (x)sin nx, -a))/zb,).

A. Ecan b, 0, mo seaununa Ry, (f(x)sinnx, 0) dasce He cmpenumess K HyMO,
8 omaudue om meopemsl 3', 206 v, ==n.

B. Ecau b, 0 — npoussorsenan nocaedosamensrocmo, o4 xkomopoli n+1< vy <
< 2n—1 no Hexomopoil nocaredosamesbROCMI HOMEPO8 R, MO 048 BBLINYKAOR nocae-
dosameavrocmu by, =1/n! u 04 coomseemcmeyoueli ®yuxyun f(x), onpedeasenmoii
&z (1), serununa oy ({ vk}, 0) xeoepanuvena.

C. Ecau vy >2n u by [0, mo 0an dyurcyuu f(x), onpedeasiesoii uz (1), npu aw-
boxm ac (0, 1]

0 <pn(§vel @) <2.
D. Ecauw vy > 24 ¢€)n, >0, mo oan dynxyuu f(x), onpedeasemoii uz (1),
tn (Peh @) > C>0
npu seinykaol by — 0 u 048 awbozo a€ [0, 1].



72 ' A. 0. Herposuy

3ameuanue 1. [Ipn ¢ =0 yreepxienue D HeBepHoO.
3ameuvanue 2, B yreepwnennu D BuoykaocTh uean3s 3aMEHHTL HA MOHOTOH-
HOCTb, JHaWe €CIH KOHCTaHTYy CYHTaTh 3aBHcamled Or ¢. A HMMEHHO, KaKOBa Obl Hu
6blia MOCACROBATENbHOCTD {v,,} TaKas, 4TO V, > 211, HAYHHAA C HEKOTODOTO HOMEpa 7y,
#aliRYTCA ROCAEROBATEABHOCTL b, {0 B NOCACKOBATERBHOCTL WHACKCOB {nm} TaKKe, §T0
aaa dynkuuu f (x), onpemensemodt ma (1), lim p, ({va}, 0)=0.
m=—rco n
E. Ecaw n+ 1< v, < Cpy (xomst 68l no Rexomopoii nocaedosamessrocms HOMe-
pos), 20e C— nocmoskHas, mo 048 eunyKA0d nociedosamessrocmu by, =1/n u 018
coomseemceme yiowell @yurgun f(x), onpedessienmoii uz (1), pasercmso
lim p; (Peh @) =1 : (®
- co 7
neeepro npu a=70. :
Haxonen, uMeer Mecrto
Teopema 4. Ilycme 6 xanccoi mouxe svinoswero (1), 20e {bm}-—aunyic/la;z

k A
nocaedosamensuocmp. Ecaw nocaedosamesswocms {v,} maxosa, wmo lim —-= oo,
n-roco Il

mo unseem mecmo coomuouterue (8) pasromepro no a¢€ [0, 1}.

3ameuvanne. Ecin B yCIOBHM TeOPEMBl 3aMEHNTH BHUTYKAOCTh Ha MOHOTOHHOCTS,
TO TeopeMa TepeT cHay (cM. 3amevaHue 2 x yrBepxaenuio D).

Ecau Bmecto psana (1) paccmaTpuBarh BCIOAY cXoisiuHiics pax (2), rie an |0, 10
TEOPEMbl, aHaJOTH4YHbIC NpPenblAYIUHM, HE HMeloT Mecra, XOTH B  3TOM ciyyae BHINOA-
HeHo (3).

OcHOBHOe YyTBepwIeHHe COCTOHT B CJEAyIOiIEM.

Teopema 5. Kaxoso 6ol Hu 6BAL BHNYKAAS NOAONCUMEALHAS nocAedosame.lb-
Hocmb p,—> 0 u nocaedosamervrocms {\o,,}, yoosaemsopawuwas ycaosuw (7), raiidemcs
BHINYKAGST NOCACO0BAMEAbROCIL {a,,} maxas, 4mo

0<lap < pu (9
n 023 Pyurxnuu g(x), onpedeasexroii us (2), lim R, (g(x)cosnx, O)ay==+ oo.
11-»00 n

Jna nmoxasartenncTBa BTOH TeopeMbl HCHOAB3YETCH CaeAyolTas
JdeMmma 3. Kaxosel 6ol Ku. Oblal SN YKAAL ROAONCUMEAbHAST AOCAEC 08GMEAD-

xoemb  pp—>0 u nocaedosamessHOCmb  HAMYPAALHBLY HILCeR lo,} maran, umo

. @Op .
lim == w0, Haloemcs suinyx.lan nocAe008aAmeALE0cms {a,,}, yaoenenzsopﬂtow,aﬂ
-+ I

yeaosuo (9), u maxas, 4MO RO KEKOMOPOIL MNOCAECO8AMEALHOCMY  UHOEKCO8 {nmk
a, la, >C>0.
n m
m
3ameuaHne Kk Teopeme 5. Tem He meHee, CYmIecTBYH®T BBINYKAbE Inocie-
JIOBATENbHOCTH, YAOBIETBOPAIOIME YCIOBHIO (3), Takue, uTo Iaa ¢yHKuHm g (x), onpe-
zeasemoll us (2),
R»” (g (x) cos nx, a)
lim ==
a0 Ty
passoMepho o a ¢ [0, 1], ecau umeer mecto (7).
AnTOop BHIpaWaeT TIAyBOKYI0 NPH3HATEAbHOCTb wuieHy-koppecnongenty AH CCCP
. E. MeHbIOBY 33 NOCTaHOBKY BONPOCOB W leHHble COBETH B X0/ BHIOJHEHHA Da~
GoTHI.
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