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3AMETHKH

ABJEHHE JHRHABGCA 1JA THHAMHYECKOI0 9PP®EKTA

B. M. TAPEBCER
(HoBocutupck)

IIycTs HA NMpAMOJMHENRHEI cBOOOZHO ONEpPTHIA cTeP:KeHb, HAXOJMBIIKICA B MOMEHT ¢ = 0
8 M0Koe, feifcTByeT momepeyHas cocpemoToueHHAA cmiaa P (i) = psin kt, npuloxeHHas K cepe-
TUHE CTEePHHA.

Bpemem 0003HAYEHWA: !—JJINHA CTEPHHA, T— PACCTOAHUE KAKOH-TUOO TOYKHM CTEDPMKHA OT
€ro JIeBoro Kouua, M—macca CTEPMHA, o—KPYropad YyacToTa MEePBOrO TOHA CBOGONHEIX IOMe-
PEYHBIX KOJIe0aHuil CTEPHKHA.

Ilporu6 y (z, t) CTEPXKHA B TOYKE L B MOMEHT ! ONPe[eJisieTCA PaBEHCTBOM

y(z, 1) = ;5 Z (— 1)} ("“’m}_—k—z< sin kt — ﬁé& sin n%ut) sin "l£” (1)
n=1,5,5,:.»
eciu nto® — k2250 npu n=1, 3, 5, ...
9ror mporn6 OypmeM HA3HBATL [OUHAMHYECKHM, B OTJMYME OT «CTATHYECKOro» mnporuba
Ygs (2, 1), KOTOPHIA HMenl 6B mMecTO, eciim OBl cuyia, paBHafA P (I) Opu TOM WIIA MHOM BHAYCHOH
¢, OBJIA NIPUJIOKEHA K CTEPHKHIO cTaTudecKu. ITporuG y, (¢, ¢) MoxeT ObITh BHIDaMeH B BUAE PARA
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n=1,3,5,...
Hazosem pmmnamuueckuM dPdexToM AJA TOUKM & B MOMEHT i BEJIHMYUHY
z, t
d(z, 1)y = L& 0.
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JIaA 4uCTO BBIHYMEEHHBIX KOJeGaHull, NIPH KOTOPHIX 110 ONPEeReJeHHI0 mpornd paBeH
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ﬁsmkt Z (-1 et Ja st

n=1,3,5,.-
M3BECTHO, 4TO eciy k fUKCHPOBAHO, & @ —> 00, TO OTHOLIEHWE AMHAMHUYECKOro nporuba K CTATH-
4ecKOMY B JI000K Touke T cTpeMuTCA K 1, XoTA OGBIYHO HTO YCTAHABJIMBAGTCA HELOCTATOYHO

cTporo (cMm., Hanpnmep“]). B oarom cayyae puHamudeckuit derT He BaBUCHUT OT I.
PeaieHO TrOBOPHTH O YMCTO BBIHYKAEHHBIX KOJIEGAHASAX MOMKHO, TOJNBKO HMes B BHUAY

ZOCTATOYHO 0OJIbHINE BHAYEHHsA I, IPH KOTOPHX CBOGOAHBIE KOJMe(aHWA B CHIY TEX HMJM HMHHX.

npuypH (BHYTDPEHHEe TDeH¥e, CONPOTHBIICHIE BHEIHEH cpefpl) ClefyeT CYATATh NOraIeHHBIMU-

TaxkuM 00pasoM HeJL3A CYAHUTH N0 YHCTO BHIHYMACHHEIM KOJIe0AHHAM O MOBEJEHHU HUHA
mMudeckoro sdderra Npu ® — 0o HA [OCTATOYHO MaJjoM wmHTepsade (0, ¢), B 4acTHOCTH, AJHA
KPaTKOBPeMeHHON Harpysku. Ilesb HacTosmell BaMeTK¥M — BHACHUTH nosemenue d(x, ¢) Opu
® —> 00 C YYeTOM CBOGORHBIX KoJeOaHmii.

Horamxem cnepsa, yto lim d (z, t)=1npu >~ gaa H0OHX QUKCHDPOBAH-
HBIX BHAYeHHUAX kut(tstvw/k, v=0,1,2 ...) B 11060 TOYKE & HHTEp=-
Bana D<o <l

B camom pexe, cuutag o >k, nmeem us dopmya (1), (2)
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PaAp, croAmuil B 4uciMTeie, OTIMYAETCH OT Psifia, CTOAMEro B sHAMEHATele, TOJLKO TEM,
YTO €r0 YJIEHBI CONEPRAT MONONHUTEILHBIE MHOMHATE N

ntw? k  sin nfot -
@ = (1= 7 S ) =135

nto? 30 gin kt

Paccmarpupas BelMYMHE ¢, (©) KAK MHOMKHTENM CXOJUMOCTH! 1 BaMedas, 4TO OPU (PUKCH-
POBAHHBIX BHa4eHWAX k wm t(t=5vn/k, v=0,1, 2, ...) BHINOJHAITCA YCJOBUAA PEryJApPHOCTH

1. lim g, (0) = 1 e, A5 70
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2. 2 | @ (©) — 0,40 (®)| OTPAHUYEHA HA MHOMECTBE BCEX SHAUGHHH o > k,
=180,
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[OCKONBKY PAM, CTOALIWIt B NMPABOW YacTH, CXOLUTCH.

CrepoBaTedbno, limd(z, t) =1
W00

dror cmocol mOKasarespCTBA [PHMEHAM Takike MJdA YMCTO BBIHYKEEHHBIX KoJeGaHui

IToraskem Temephb, yTo ec AW ~F QUKCHPOBAHO, TO KAK OB HM OHJIO BEINKO
®, BCerjga MOMHO yKasaTh TAaKOE JOCTATOYHO Madoe t5=0, npa KOTO-
poM d(x, t)>1-+¢c (s—HEKOTOPAA NOJOKATEJEHAS IOCTOAHHAA), W IM, TOYHEeE,

lim d{z, t)>1
w,t——»oﬁ:

ana awboro x ms mHTepBana 0<e <!
Tak rak

y(z, 1)y=y(l -z, 1) Ys [, t)=ys(l—w 1)
70 NPH HOKABATENLCTBE MO/KHO OrDAHMYMTHCA MHTEPBATOM 0 < & << 3 L.
Cyurag w >k, unpegcraBuMm d (x, t) B BHJE
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ITo moBoJBbHO rpyGoi, HO JOCTATOYHON [AIA HANMMX IeJell OlleHKE MOJydaem
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Hanee, NMOCKOJIBKY
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Jameuad, 4To Cpemyl OTPMIATENLHEIX 3HAYEHUHE OTHOLIEHHA e HanOONBIIEe IO MOIY I

= i 1
Oyner npu ¢ =o; = 4.49. . . u 4yro R o 0.2167, mojayuuM, 4TO IpH ©, e
L
Yimd (z, t) > 1—36-2- (1 + 0.2167 — 2 x 0.06233) = 1.027 ...

CoepnnAn o0a NOJYYEHHEIX POsYALTATA, MOMHO CRA3ATH, YTO B NPABOI OKPECTHOCTH TOUKA
t — 0 mqeer mecto Tak HaspiBaemoe ApiaeHue [lmmbea.

Yro xacaeTca Touek t=vx/k (v=1, 2, 3, ...), To Oes HOKasaTeALCTBA fCHO, YTO
B OKPECTHOCTH KarKmoil Taxoit TOYKM mMeeT Mect0 ABIeHue Jlimnbca, Tax KAk NPH yKAZAHHBIX
SHAYEHMAX ! CTATHYECKMH Nporud paBeH HyM0, a JUHAMHYOCKHH npOrud OTIMYEeH OT HYJA,
34 UCKJIIOYEHHEM HEeROTODHIX BHAYeHHil o,

IMocrynuna B peparunuio 46 'V 1942,

THE GIBBS PHENOMENON FOR DYNAMIC EFFECT
V. M. DAREVSKY

(Summary)

Let a {ransverse concentrated force P (¢)= psin k¢ be applied to the middle of =
rectilinear freely- supported rod being at rest at the instant ¢ = 0.

Denote !—the lenght of the rod, w—the frequency of the first harmonic of free trans-
verse oscillations of the rod. The ratio of the dynamic bending of the rod to the «statics
bending we shall call the dynamic effect and denote d (z, 2).%

In the present paper it is investigated the behaviour of the dynamic effect for o — co,
free oscillations being taken into account.

Firstly it is demonstrated that for any fixed values of kand ¢ (¢ = v(x/ k), v=0,1, 2, ..))
lim d(z, t) =1
W—>CO
at anyone point  of the interval 0 < z < I. (This result is known for purely forced oscil-
lations, which is usually established not sufficiently rigorously.)
Secondly, it is established that for anyone z in the interval 0 <z < [

lim d(z, t)>1

1
w, >0

Thus, it becomes evident that the Gibbs phenomenon takes place for the dynamic effect
in the right-hand vicinity of the point ¢ = 0.
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