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PO3B’SI3YBAHHS 3ATAYI 'ACIHHS KOJTMBAHHA
CTPYHMU Y BUITAJAKY CTAJIOI IBUAKOCTI AEMII®EPA

Muxoaa Opuapenko, Imutpo boouies

Jlep>kaBHUI BUIIMHA HaBUaIbHUN 3aKi1a] « KpuBopi3pkuil nep:kaBHUN meqaroriyHui
yHiBepcuTeT», bob_d@i.ua, just_paladin@mail.ru

[Tobynyemo ¢yHKIIIO, IO ONKCYE TOUYKOBHH AeMIdep Ha OCHOBI METOJHKH, sKa
sanpononoBana A.I'. Bytkoscekum [1].

Po3B’shxeMo 3a/1aHe piBHSHHS:

62 azy

e aa—+g(tx) t>0, 0<x<], (a>0) — const
3 TakuMu kpaiiopumu ymoBamu: y(0,t) = y(I,t) = 0, mpuuoMy, O94EeBHIHO, IO
g(0,t) =g(,t) =0, me t — wac, X — KOOpAMHATA TOYKH CTPYHH, Y — (QYHKILisI
KOJIMBaHb CTPYHH, @& — (i3M4HI XapaKTEPUCTUKH CTPYHH, | — MOBKHHA CTPYHH,
g(t,x) — kepyroua QyHKIIisL.

Posrnsaemo mpobmemy raciHHsA (memmndipyBaHHS) KOJHBaHb Ha OCHOBI
OPHIYLICHHS, IO Kepyioua OyHKiis g(t,X) HaIeKHUTh IOCTATHBO MAJOMY

inTepBany 1o 3Minniii x: X € [a, B] < [0,1], ne —— B9 «1. OTxe, pO3TITHEMO TaKy

3aJjauy TaciHHs: 3HAWTH Kepyrody (QYHKIO g(t, X) (3 mesxoi muoxuuu U), sika
JIO3BOJISIE TIOBHICTIO TTOTACUTH INOYATKOBI KOJMBaHHS 3a cKiHueHHUH yac T > 0,
II0 Bi/AIIOBi/a€ TaKid MiTBOBIH QYHKIIIT:

1

1
BO) = [ 5 (T2 + Py?(60) dx = 0

®Oynxiio y(t, x) 6yz[e(1)v10 mrykat 'y Bursiai: y(t, x) = u(x) - v(t). Oyskiito
g(t, x), B cBOIO uepry, OyaemMo mykati B Takomy Burisi: g(t, x) =
= v(t) - §(x — v,t), v, = const.

3BiJICH OTPUMYEMO Take 3BHYaiHe oxHOpinHe nudepeHuianpHe piBHSAHHSA 11
HOPSJKY 31 CTAIMMH KoeQillieHTaMu

v'(t) —A-v(t) =0.

3 HBOTO BHILTMBAIOTH TAKi MOKJIMBI BUIIAZKH:

1A= 0= v(t) = C,eVM + CeVA,

DA< 0=k, = +Vi, v(t) = C; cos VAt + C, sinVAt.

Takox MaeMo:

20" (x) = A u(x) + 8(x —vt) =0
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— 3BHUYalfHe HeogHOpimHe mudepeHmianpHe piBHAHHA I mopsaky 31 crammMmun

.. . . . Tnx
koedinientamu. dynkuio u(x) mwykatumemo y Buraam u(x) = C(x) sin—-.
3Bigku oTpuMaeMo 3BHUYaliHe nudepeHIianbHe piBHAHHA 1l mopaaky i3 3MiHHUMH

KoeimieHTaMu:
TINX Tn  TINX
a?C"(x) sinT + 2a%C'(x) s = —8(x = vst).
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PROBLEM SOLVING VIBRATIONS OF STRINGS EXTINGUISHING
UNDER CONSTANT SPEED DAMPER

In the work for a large time interval T, optimization of the boundary controls by string
vibrations is performed for the boundary control problem without displacement at the ends.
Optimum boundary controls are sought as functions that deliver a minimum to the
corresponding boundary energy integral in the presence of coupling conditions that result
from the initial conditions at the initial time t = 0.
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