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EEQ/(t)Jr/ ®)-y,®)-7,0+ nf(t+2|-z‘,z‘)dtg ftedctcel,

my=1 ; )
T1€., -, 2 o
T,Eél @2-t)-y@-t)y+y,@A-t)-, l(2I-t)+nf(t-z‘,z‘)dz‘@ ftcdcete 2.
1<€ 0 u

[ BCOL Olsj dz Miso s dgjj ESBB - tdsHH A dgfashifrjdsd . stej B s

9" I5jC0Ojls dL & tcOukd yasiclasT] Zndzsd2 ey 3 ¢ B s
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dzj sBrtsHd d3tsMisd dsdeQ B@GBa@ dzgd ® MR g ils tc d d3 $ @ fplOdz
L OH @Y fX)'*0 dzO M cl@kl Ezs(¥)=0 f sylsd o fMellulz I dz® Istsd
Mizz yoj, J mdf ) e idrj dE@AniE® dvfz" j hiseazjls, L
weodw jlsiMfvW BHdsotcj d3j dedets toj N jJdzad jd3 di, ldasc t
¢ sls s gs20 dz@ol], Oy (x) j Mis dzlz dzj o t5,[0,1]. 1 dBjdoggfiptsls j dzdz
tejnhjdadj HtfmdzjHdzj 2 LOHOYd o Mddzz Eklse j toy +

6 dZOYUOkO BEHj & tcOnnadkigds O lxs] ¢lus Hoffsita e
feOotc?2 yYOMmlsd ©0ojdiflsa® (7) wo dewijosligv Ists

ti[oT]RL  sdZEyOj st Mistlsdsh j dedw dd3j § &i:

Y1(X) =- mT - x)+%Tﬁf(x+T- t)+ f(x- T+t,t)]dt, (23)

J () = nfT - x)+%Tﬁf(x+T- tt)- f(x-T+t,0)]dr, (24)

Clstster j of f Sdzdgj ol [O]czy ¢ sylsd oM~
RL (23) d (24) 9'IjS0Ojl MftOs jHddot
Lol mMtssilsdztsh § dzd J

T

V() +/ () =ff (x+T - £,¢)dz. (25)

RdzlS j Cled oo (§2t5))H jfORt, s sdzz dp isH 5 O o j
o M idol] Mssisdsh j dzd j

W) +/,(t)- fift+T - £,0)d =)E0)+/,(0)- FRT - £.2)dt,  (26)

o Ctbtstetsd Hdgo faxOER(sL dZOYf &£ 0 ftotsdL o |

fitcostsBteOL dz | Missisey)th ipmd sdzdzts izl dzzy d ¥ tsis
Yylstser 1 Isd fjtcotstsBtcOLdz | BkZHtsodzjlso tstow dzd L

JE(0)+/,(0)- T - £.6)dt =0, (27)
st §sdzydd MY o sijod]dsdssisijj fiHsdavs o fj ¢
E1) +/,(t)- F{RE+T - 2,6)de 2 0, (28)

sifjte! o] Hy BN de @ wdssOw  JL (23) ¢
fsdkzzyd s Mstsilsdash j dzd §

Y.()-710=f (x- T +¢,1)dt, (29)
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ftsdzd BOj Bsj € OC tafrjldzhsots 1 dzj B3 dzlstso
RdzS j Gtoq oV (§2c9)BBEHD T § sz ydds MY ttOo j H dz
ti [T mMsslsdtsh j dzd j

EM)-/.0)- ft-T+e,0)de 2)EQ)-/,0)- {RI - T+6,0)de,  (26)

o CtlstAesdd Hxt) - §5CO0 ftosdL o sd dzr j ]
Melse jIsmise j deglats d WOty 2( pdzd 3" Y slsteiBlzj
fjtcostsBtcOLdzr | EZHBodzjlsostew dzd EMmdztse &

EQ)-/,0)- {1 - T+2,0)de =0, (31)
s §sdydd MY tcosij[hilkmysyj mise's o ij o
EM)-/,0)- fRt-T+2,6)de 10, (32)

t OmMMdiitsIstej dzd P<TikH yazztmOp dets. 1 jtoj nSHJ B
f sHmMdAdEq®?. 10 {1l ©OL dqL (7) d fsdzizyd

Y,(Q)=-mT - X)+ T +x- 2I)+%Hf(x+T- t,t)+ f(x- T+z‘,z‘)]dt, (33)

MY eoe j n it wly d ¥aldj =
ltesddzsj ctedtictBo Of tof B8 B WO Tts s I f delekabzwy  Wss Y k&
dzs B &E[@2-T|MftcOo jHdzdo s Missisdash § dzd j

T T L T
JE(0) - JE©) =- fprtr)or +%ﬁf-:(t+T - t.0)dt +%ﬁf—:(t CT+2.1)dt, (34)
T-t 0 0

o Ctbtstetsd Hdgo faxOERsL dZOYf &£ 0 ftotsdL o |
fjteotssBtOL df | Mistsismy(y) s fiistpyjizdets W 2 dzS y d 2

RL tOo j dzfjls sx®t, t{TH)x=0ftteTo ' Isj COjls Mtstslse j
mMdzj Hze h dj t©0se j dzMise O:

T-t T T
jot) = )t +%ﬁf—:(t+T- £.4)dt - %ﬁﬁ(t- T+t,0)dt,
0 0 0

/.0 :-Tm(t)dr +TﬁE(r- ¢,t)dt.
RL fsmdzjHdedr Holkzr ©Oe jdzMlse d tOe j dzMmls
)+ 1) - {REAT - £,0)dt =)E(0)+/,(0)- [T - £.2)dr. (35)
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RL (35) o7 IsjCOJIs, )Exqls Bxt) jipdml dz@ dBls L
fjtcotstBteOL dz' Jjv,(x) Wdz defxytff &8 -, Cslstster j ZHBo o
Meslsdash j dzds o dHOti(027Y],B klsitg IsH dgf tcddfg jj & dzd o 15
odHO (28). uvjd3 MO &3, HOGEWO de@D ffisjdatal jKDizldnjdzlz
y¥=0f sylsd o MHK,HEdzjdtOB -~ sHJ BsMIs! IIstcj Btso Odzd W

{ OMidssisted s Isjfjte! SEHYYRdW diny o2 syt
WedSydj2 W oIS dz@ipfts® dzj lso stew 5 ()@ R dse d
ftetsdL otsdz dz 2 { dzj dBOLels § tetsflstcOdzfijls o O

}tetsHtsdzy d d3 A0 dgSy W ) dzOy O dzO  dz@, 2] fivigd cudl3 JIscidists
Slsdesmdlsj dz'xdets B sUOKJ o3[-10R0 fffj & HiH0dAsY @J dzO
fj ¢ d3j[e0) d [2,3] & § 5HMdETYDJsOC,  xlyivel 2],

y()I L[-1,2] o f SH MO jd /I WI-2,3], y(X)i L,[-2,3] 9
fsHi&zECTO®3 d o 1l § sidzj H dzaj o/ () SHMZEZ YO j
sfls O Odzd M)!  dzj Uj Is dz' d3x=l 18 Is difiteteiy ol jod® RpAtSt j ooty €

l esHisdy dd3  IsOC yfixt) & dzStyjdtse 52  f j toj o3 dz
slsdets g Is j dox=0ats0 Isfip juiidilidozlsdz | ls dzs s ls dztsdh dz@® j oz
[1,21.

4 ISOC ftetH sdzy j dafgn), o500 d¥ (tECoyfirdsisds te o5 W 1z d

v(x,t) =V(xt) +%Hf§(x+t - t,t)- Hx- t+t,t)]dt, (36)

9 Q15lsE(Et)s:%v(xﬂ)ﬁ(x-t)+)E(x+t)—JE(x-t)], B d Fxb

sBBL dZOYOftsts L@z ff jtco stsBteOL dz" j Mo j Isfy
d f(xt) § t&.

1 Od3j Is d d3, Yylsts 1 Isd fjtcostsBtcOL dz' J| x=B ZH Izl
Wikdggw disd o f toj H JoOd g e ilsHEE@jo o] HJ dzO~ f
139 § sH feazn.0j

VBjJHdBMWY o Itsdz, vyt WEzdtydw (36) o
" jded j 8 JuBQY BAKIH@bEs? L OHOUE BEHGE
vix0) =/ () " xI [0l v(x0 =y § sylsd o fijosl]p &.t)1@® ti [0T], ©
CtoOded Ydzs j v OMEDM) Bdzdey sfqw dL (36). 1 kydzs Ist

sdz0 EZHtsodzj koW jIs ddzlsj G tcOdz' wazs)dflzr(t) Is 5 H
L O3 dzj dz@ Mtstsls ov(dnlg @) daddry 2@ B 152 MjRe zdsd t
SftejHjdzg dedd x2). WkdSydd a(

4 fsdish s dddsjcetedtoso Odzdy 5 yYOfMmlsw g
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If'HVX(X,t)F LX) - vt(x,t)Ft(x,t)]dxdt- Hﬁf (x,t)F (x,t)dxdt= I L (X,0)F (x,0)dx (37)

00 00 0

] [ § 56 0L Odats, Wist i 3 olzbzy Khytstoledptish j dzd ¥ (
Mz yOj, CGEHO aHﬁfdzj)R:@,t)ddefnlzllstﬂqﬂslsﬂidelﬂs @O H

HSC OL Olsylsts Hd&zW ddzlsj ctcOdzt dzgsegts MdzOGE OJ S G
MfwOQeajHdzdots (37), dts L Ists E)J MHJ ZOdzts 1

s O0Cddz &gt &S ydqw (36) wodzw jlsfqw tsBtsBH
VEQ) Mdsd h Odzdzts2  LIOH Qled)® B OY @ dzj H k2 fulsy)-vaps 5 1o (
FHtso dzj so steW j Is omjds IstejBBoOdzdWwd3 OMMABE
] st sz Hdzw  dzj v BzHEls MftcOo jHAZJo Ists) H
(27) d (31) Hdzw st H]dzj dzbkT<| f | s BR IO«
odHO (28) M EkMmdse dj dp t@ipvdz" 5 to j2H7) IE jfelisfH ) diflz
Clsd IssyHjMlsa O dqd3jetls MdzjHlze h d2 o dH:

) o KikyoOy

LE®- €€ D]+[.0)- vt D]* 0 § tedetel, (39
LE®- &) [/,0-vtD]* 0 § ed etel (39

Mt MY OB Higybls dzsh j dzd * &3q
LE©)- €0T)]+[/,(0- v(0T)]=0, (40)
DEW)- &0,7)]-[/,0)-v0.T)] 0, (4

byl ¢T<2:
JE®- & T]+).0-vtD] 0 § epete2d-T (42)
s Mok MizEs dsh j ddj &

LE©)- €0 T)]+]/,(0)- v0.T)]=0, (43

9 CHEtdEatEs L ZOYOjls  jtco swuEOEdzzs |
SftcjHjdvwjlsmv tcOo j dzfise sd3

E(x) = 2] (x+) -/ (x- ) +Rx+) HEx- D +

L - %]
+F{E(X+t- t.6)+ Fx- t+z‘,z‘)]dl‘u (44)
0 G

{ Oo j dzisfo QUEY B dzv ¥ Is § j-% ABJMGIs ddj ) " j
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JE@)+/ (1) -/ (+T)- JEt+T)- %E(HT- t,0)dt10 §f w@getel, (45

JE()- /() +/ (t- T)- JEt-T)- TﬁE(t-TH,z‘)dz‘l Of tcq¢tel
s MftcOos jHdzdo " &3 Mtssilsdatsh j dad W d3q
JE(0)+/,(0)-/ (T)- JBT)- [T - £,6)dt =0 § 6 Getel,

JEW) -7+ (1-T)- Kl -T)- T'r"]F(|-T+r,r)dr =0 fted ¢tel;

JE@) 4/ ,(t)-j (t+T)- JHt+T)- TﬁE(HT- £,8)dtr0 f e@etec2-T  (46)

M MftcOos jHdzdo " d3 Mstslsdesh j dzd 4 d3

yE(O)+j1(0)-j(T)-yE(r)-ﬁE(r-t,t)dt:o fegetel (47)
sO0Cdds sBtOL sd3, Hdzw EMlsOdetse dzj dzd-{16)I Y tc O
@O sMlsOjlmw LOkjlsdls! , ylbs&l EOGELOS s

Wy dzv gz ¥ s dzts 2, JEO)-Wk tefzn B o fMwCd2 wOT (s
d dzd@ B mizi dazd |, cOmfitedo j 1 dzd o (t+T)OA(J ddH B odO
W+ S)H2-t-T).[ kM HO fdzjHEjls, Yylsts IstsyHjMls
fitejfdmMOdets © odHj Hobkn IksyHjMmss (10) d
(47) HBdd BMiIs! f)ited fM®OX 10 BE[AHGHJ &S]
10)-(12) d (15) ftddshnks' s HESOL 0dO.

[8COLOjd Misoats HEwhsOdSEdEs MigdEsE"  HISS
Wl dzC yE W, SHtjHj kv REOW 0o j dzijlse 5\WQ,17) ,
HisflsOlssydas ke jHdl! MPR), o Gl tedH | tzk § GO Y deh s d
18)i (21), f tod dzO WY oo Jls+ =Csde@ifsilz dad 2 1 Y 1B L o 50
Elso jtey HOI! , FA)I s d 4R bz f Vs dz®@ D@ ietsds L .
[0,11, [1,21], [T, T +1]1q [T +I, T +2].

) 51 sk 00<Thrizk yB, j .O<T&IXT HIO2 <T+2,H dzv

HES OL Olsj dz Mlso O Fif)iEREEMMERT * s fisdnds Ols s ydzs 1§
ulsts: 1) FE)dzOmf daif# j &zv j &5 j| 0o j dzfjlso Odgd ( 1
s 2 Tdteld2) L 2@ dedfftej H i dzv j B J OO0 j dzMmls
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Msof OHOs Is ) 3 HIZteTpseI)? o de@R@) dzdtod toj H j dzv j
0o j dzllso O] o LAY Okdls (BiL)HE+ITE 5B 4§ Bt Mt
9T 1sjC0Ojl dL iE®YHjMlsa (10)

I fdzdeg@p, st flso<l ¢TEGTO ¢33 ¢T+2, H dzv

HSC OL Olsj dz' s o O FE FzRAMi] »RizE il Ols s ydzs & B |
o Iktsd, Ybt:F()l)citgonjidzdids' j dL t©Os j dziylse
BB ¥HE MB2; FB), Ledwmjugddy j 3" d dL t0Ooe|
Mo f OHO% Is j 3 HE MeTsns,2: dzC8y Fed v 8zl j 0 j dzv | ds
600 jdzilse (19) d (20), MEIYOHDY IsoTad i nC
L dzOyF@d v sfted Hy dzv i a3 §j dL fisdd jOdiPsds (dddH)H k&
1 1) d 2) fsejtewssmw dzj § shicij @))se j dz
Ny sPHdzdo sfls! 3) MeOLE orljCOjls dLdlstsyH
fstslsdatsh j dzdw (1 22) .

RIS OR®M) § tod dzOH dzj 3 VE[OTSEHOd) Mt &1 Is &5 dslz u(xy tlg dzS y
SftejHjdvjEBOW 0o j deilso sEQL7), §tod dzOH dzj

4 fodBsh v Motlkids?])ddiz) (U8 ) feso j oW j Isi
xI [0l] M te@o j Hdzd o' ux)@A(Y, Ui &) d Hdv §sylsd
xI [01] -t O 9 j dBfiidDE=D(), u, (X, T) =y, ().

[MsOjlsMY HECOL Oluxt), kst oy dz d¥ i dgs? d @& O o
d H&v ¢ tcOdad ydauglls) =Mty 8 ®# dzjsdzds” C OC kS OL Od
sjstej &, MiwOosjnddot Iy H]jhlss sF(xO)6EOL H &
SftejHjdjdv 2.

I fddk (37) HeMEeBBjdttds sfHBL Ofssls dtsh

I'ﬁ;’[ux(x,t)F LX) - u, (x,t)Ft(x,t)]dxdt- MNf G HF (x,t)dxdt= Iﬁ/(x)F(x,O)dx (48

00 00

[sBjIsdd, Ut MftOo jHd]s sMis! Meslsdish
dqdzls j ctcOdz! detsets MdzOE O dwBis@ 15, Mlsswh jdis o
1 54 Ists 3z &ZOdz HtsMisOIs tsydzts HSEC OL Ols/ | Yls ts
fMzOcOj Bssets MfteOo jHdzJo s Mstslkdsh jddj (48)
O 1Its [y f sCOL Odes o ftetsyd MmyJ HESGC OL C
f sdzdzsmis! ¥ HBEC OL Odz0O.

1 Od3d WO dedsjdziz y j dzdz" | tojLzdz sOIsT By dats
dimidzi Hse Oded d Odzddzsc thldej & tcODEOEs kitcOo dzj
Csi WWdydjddstsds 9 dHO

u, (Xt) - u, (xt)- gix,tu(xt) = f(x,t), O<x<l, O<t<T.
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s Odzd'5® € OdddHstc O @] ©O®OdzHd &Rt d Yot d
YOdzh, 02 dzd W Bz d dzls j ¢ 1o

ON THE BOUNDARY CONTROL PRODUCED BY AN ELASTIC FORCE PROCESS
AT ONE END OF THE SECOND IS FIXED THE FORCED STRINGS OSCILLATIONS
FOR SMALL TIMES
AbdukarimovM.F.
Dushanbe branch of Lomonosov Moscow State University
In this article we consideithe problem of boundary control of the elastic force at one end

with the second fixed the process of forced vibrations of a string. WWhe?i , where I- length of
the string and the ¥ point in time, given the ratio, ensuring the unicaodubility of the desired
boundary control. Explicit analytical formula to calculate it is also obtained.

Key words: boundary control, process of forced vibrations of a string, the elastic force, the
integral identity.

49 jHJddV @B HODSISOdafFdRis®H fifORlzd d3 A G X LOHzEA S jOolsd W d L «
BOIs j BOIsdUj NOERs MisaPliz f dz2 d MY ts dzdzl] & gzdzOdz@c F | v d § §ZG ezt
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y(x)+ ﬁ(}:(%;) y(t)dt = ().
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1 0B sddz, ybts Hits dzOMmlstswh jets o tej d5j dad,
HAWW Jjted dzyd Odz! dz J ZtcOo dzj dzd W d jndzls &®EBE z dzf d
fnd dz¢ z dzvv te dz" j-H d WolWdgldgjjcdimys] O dz' dz" § tcOo dzj dzd W
f sded BOJ B B o M3 Mz ¢ zOo detsets L dzOyj ded W
drizuyd ddd -Hnd¥zbj © jctzyd Odz' dz" A ZtcOo dzj dzd 2
st j dzdztsfisd f jtcotets By &® ¢ tcjodzjded
SlsCter Isr 3. 1 tsi btz o wldzdydj ls 9" h jE§C
BZHj BB tOMMBOl widaidlyitc | deup Pdztctes ] [zt Qo dzj dzc
dd3j jIs M j ddsmisd jtoses sWHSO d f
fpd3r Mdzj & dzOo dftds t55 W@y J ded W

YV ooy Ll sod rRerpy trzr01RI
1 Emise{x:a<x<b} - Bdztsy j Mlsots Istsyj s dzO® &Gjh j M
tcOmMmMbBslsted d3 BB H-Y dat Wziste | dggab Q@ dz'tedgts ] L tcOo dzj dac
l SHds?2 {tcOo 2 Md@GEQWQWB? ssysts?2 9o WHT

yi()+—y n(—y (t)dt=g (1)

GHM,N -L OH Odzdz" j qsmsgeé@dzd@mowmmdz@vgzg(a@qu C
dMC sBOw Wikdsydw.

c[U&JHJ(Zj@dU&OSkZi@dJ (1) BEZHJj d3 - dzOL
HdWW jtejdydOdz dzr o EtcOo dzj dzd j o3 fjteosEts
Cot Wi dydjdssd, CseHO (ipl)jd | dezO&] O j da
ddzls j ctcOdztsdy tcOo dzO® H 9 Iz d3; mMts Mo jtcrn Md dze &z dz
Misjfjdh j BBEZEE d Mt MizOBtshddezd edr &3 !
B3 dz' hj Helkna.

sO¢ odHdzs dL (1) WwWHEts 1 lstséts kZtcOo dzj o
st ssBz MEkh jMlsokjls kOS] ddzj dzdj, vyt d
OClskzOd df &5, kOC COC dOSBHWhNdjMmYy kOK
[COLT90OjMw, Ykt o L 0o Rinrcdfijls i tsIsB Hsitsj cd
ejh jddj bktOodzjddv (1), otfttsi B dLk
OClkOd d &§ d, ftedyy &3 HOY IS OS] W% jClsr
dz0B dz¥ H Odzd ! , d tdzd o dzj Slststesdy Md3r Mdzj ¢

ey Hj oMmjgsh sagicdg®@yud 3 ¢ &zOfmf) LOCdn
dgdd3j 6 Is fesdLotsHdz J fjtcoxsbtsBtEOLOUBEBAY o o
Omd &y ssisdud MSdds o Hjddids

x)=ob- x| g>1 . )
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RN tsdzr LY dBjlssHT , 19 R0 cOwE b Qdapjj s dzs
LtcOo dzj ded ™ (1) B @[t} Isd fij S O g{x)=s(bef s, dzOdirinlij
USGHO HAv twiff ttsidaiz jydipzlzdpvtze j BtcOdyJ ME s EkZtcOo

m-@+M)m+M - N=0, (3)
Colbtstets] dzOLtsoy 3 jets BOOSCIsjtedmisdud MES d
SHdStecsHdzs e s ktwOodaj dzdw (1) . J L O d fd d3ts

PtcOo dzj dedw (3) tjhjdzedy EteOodzjdzedw (1)  s¢C

.L1. 1 BRBEFM)-4M-N)>0, ISscHO tsBjatstlh gatizd

FPte@odzj dzd¥ (1) HOY MW fted foiRshd Wistdkzd
y(x)=(b- x)"c, +(b- x)"c,,

GHmzzw,cl,cz-lthldealsdzl & | fMmlsswddz j yd

1 ZfMls! ¢ tstedzd AnOOCIjtedMmlsdyj ME s ts Iz t
dzj tc ©o j dsfiyiz<ong stsGH O, dimf sdz L zw dz3j IstsH )
f sistsw dzdzr =, tejN jdzadj] dz] sSHdzStcsSHdZSEts BkZtOo
odHJ:

y(x)=(b- x)" i+ (b- x)"f +
: (4)

1 °€ ab- xg" ab- xg§" @ _
—— adm-1 -(m-1 Lg(t)dt 2 ¢, g(x)]
+\/erg(”¥ )ﬁﬁ? (m )ﬁoitg Hg() E; [c.. ¢,, 9(x)]
[ dzv MrtHdd@sMmisd ddzlsj ctcOdztse o ftoOos2
gx)o btxgbHBELON OkZOM! o dkdzr M OfMd i3 lstslsdy.

g(x)=olb- x|, d >m-1. (5)

104 sdds, ylsts JMmdzd orlfmdzds jIsthe v Ozj fe®drl
eihjddi (4) ftodogebhdziydls ¢ zoffk

]l sHMlsOQoadzww o7 Oy jdadw ( 4) 9 kZtcOo dzj dzd
Hj2flsoadlsj dz' degsflsd EHBo dzj Iseotstew jls { stsdgk Ikt

vO0Cdds BB OL A3, HBCOL Odzts:

v jstej BO EZyls o  -Hicfifist jotdgjtsdzy o O dz! des 3 [z to ¢
CL WWdyujgasls 0 dj, uB6t o Sisid Mistd Qg dgf dze s
W dzw s Isfyw o jh jMise j dedaisum. d Atz @aS(apd@hafb] df
gb)=0f OMddfssisduimedd o jHjddjd (5).

USEHO BHMdtesHds] EkZttOodzjdedjy (1) ddsjjls
O dzj SHdzStetsH dzatsj Lz tc Oo dzj wledijCilabll ) tsB teOE@M iy jd A
dzlz dz o XIhtsySoifj eHO tOLE]j"dBs d Jjet tBh j
ftotsdL oftemtesB dzdzr 7 d HOY sfpw ftod §sBRshd Wt
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vjfjte! mExfpls: | 1l MezzyOj dL of Oy j d
ejh jdzdj bktOo dzjmedwinkzt ] hlsofiAgds, Ists Hdzw Is
f tod dzOH dzj 3 O@fEb|,C dAPEmBIEL o tsdz' 2B W s fzip G0 5 & dztizO W |
ez dzs , Is. j. o 1btd MdzkyO] tj" jdedj LktcOo dzj
y(x)=(b- x)"fy +

oLt 082G (- 082G Saan £ [0, <., olx)

Jo B p 12 g2 et :

Il 1 ltsdz Mz yoO,j bty j HdAw MatHdBsMIsd d dal
dX)Hsdy dz20 BB EON O MW o dkzdzr M OMd&YIslkd

sOCdB BBEOLB®R, dJ&jjls & Mists fMdjHEZs h Ow

vjttej BOI ZRIls: o  -H[cHi#lsYj jotdgjsdzy d O dz! dgs 3 Iz o ¢
CoL W dyiidpsboC dd, ubeto Siksjad histd Qg dgk &g s
W dzwe lsfw o jh jMise j dedg<dsym. d Atz @a§(stHo@hafb] df
gb)=0f) OMddBfssisdui MSdd o jHjddjd (5).

USGHO tHMdstcsHds,] EkZteOodzjdzdj (1) dd3jjls
O daj SHOzStetsH datsj [zt Oo dzj ylagijCj[abl, ) = OR@MfH i ~
dzlz dz o XdIsy®imMjcecHO tOLjhdts d Jjets tsBH ]
ftesdL otsdz dzzs fsilstswdzdzzs d HOY Isfqw ftod &

(6)

( mMdzdp<m<1, sSsGeHO H dzw sts@G ts, Yylstser tc
f tod dzOH dzj ¥ OGfm,b],S d®MNk{ tisd L o tsdz'fyd fif 1 & dyfide s W
tcOo dgv Is' MW  dzlz dz® , Is. § . 9 1l MzeyoO,j tsH

Gz dzjotsj tojh jdzdj, O dzj 5H dztstetsH daty) Aaboo dzj «
doglb)=0d 3 jIs jHddemlse jdzdesj tejh jdedj, Ctlstsicts

)= - 1R E - (m- 1 o E 0 ol] )

v OS¢ dB ISBtQOLISd3, o[d344ls B Mists fMdzj Hizs h Ow

vjtstej BOI ZBls o  -H[CHi#sYj jotdgjtsdzy d O dz! dzs 3 Iz to ¢
CL WV dydjdsls 0 dy, ubo6etOSisdad Mistd Qg dgl dzg s
W dzw s lsfyw 9 jh jMise | dzdg<dgkl. d Atz@a§(idatalb] of
gb)=0ussEcHO BHStsHdS] bkttOsdzjdedj (1) dd3g J
doj SH St H sy EZtOodzj dedy (1) dBidls jH(Jdzml
f sdish d Wsttdzd (7).

{BIl JHdgvw orhjftedoe HY dzdz’-H  Weiy jL iz jdrizUscOdz!
FtcOo dzj ded¥ ( 1) d s’ d3ts0 digbdzidcts fidsae 5O dz! Is j tedz@Is d o
odHJ:
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O ZO&sE 5]t o 5B Od IsjtdOlsdo j Ats
HqUW W jtej dzydOdz! detse s tcOo dzj dzq (1) 9
TOLOSCkjedmisduj MSC et ktOodzj dzd¥ (3) Wo dzw:?
( dzd C tstedzd n Ot Ispte @i zg dggf 1) ¢ 5( 3 ) ZHtso dz
m<m<l, Ists BSHdttsHds] ttOosdzj ddj (1) ddiJd
dzj SH dzstetsH dzsj EktOo dzj dzd jo(x)i Tl b] d gih) = E O jHIELD ¥
tejhjdedj, d Htedlstsds jHddeMlse jdedetsj, Ctlststots,
TOEOClsjedMisdyui MS et LktcOo dzj ded m<1€/8,)ls Sk H ¢
SHoGSESHAdS] kweOodzgjddj (1) dd3jjls dzjlstedod
fMsH jtey dls SaiEaz dttssdf shistsw dadzzs , © dzj BH dz
tcOLtcjhddis BBEGHO d btd ¢ IsBGHO, CSGHO
Eindzsodé (5). 1 1lssd MdkyOj dzj SHdSGESH dz
ydfmdts tjhjdd?2  Jjets BhMjj tihjddi It
fsflssw ddzzé, SCtlststes] HOYIMY ftod 1§ sdsh
TOEOClsjedMisdyui MS et LteOo dzj dedi<merm,) Ilem e
SHd@sesHdE] RZttOodzgjdedy (1) ddiddIs Hoe O dzd dz
tejhjdedj MHjtey dIls Higlgtswidmis oL, 0 s@z' dzj 8 H ditiste s
(1) ©OLBjhddEs kSEHO d kod St kSEHO, (&
Eipdzsods (5). 1 ilsd MkkyO0j ktyj dajts
BJMEBdg] ydetsj ydmzs tejh jded?2 d Jjets tsBh jJ t
f sMissBdzdzE Blststets] HOY sw 5 Wstedidzdzy (4) .

1) Efp=0 g m=M 5

tojh jddj GHoRctHAdSES kZttOodsj ddw (1) HOY IsH
y(x)=(b- %)y +(b- x)"In(b- x)fn,

O tejhjdedy dzj sSHdzSteSH et kteOo dzj dzdvw (1)

y(x)=(b- x)" + (b~ x)"In(b- x)f -

_t;éb—xgm

b 12 gm_ 1)|n%t:)%$+1§g(t)dtl E ¢, c. g(x)]

GHG,C,-fesdLoatsdz! dgf § Y sMistswadzde § yd mdzO.
) Qdsd a3, Ut jfdzd fobxlesj Hiy toaeB s fVtdzjdeCivoddj Is i
Ofmd il sssdyj NS 52 ¥tk dr
g(x)=o[(b— x)"z] ,d,>m1, ¢®=€h0 (9)
sEEHO JqdisjceOd o fwLOots? YOfisd (8) BEHE
sOCdd SBEOLBd, J&jjls &) st fdjHEzs h Qw

1, bSEHO d&jcCt droy ds §&

(8)

hY
7|
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vj ] O L ls: o  -H{cHiisYj jetdgjsdzy O dz! dats o Iz to ¢
Cl YWdymMjdgess0C dj, yBBtO&sjiad iisdQg df dEvs

wodn s sw 0N Mise  dae e >1d 1m0 e il

gb)=0fp OMddBfistssduimMSdd ftsojHnjddjd (9).
dd3j jls HoO dzddzj 2dzts dzjL Ooadfypd g n tejh j dzdw,
OLEjhdBs d Jdets BhMjj twWihjddj MBHjteydl
HOY kMW ftod fsdksh d Wstedkzd (8)

[ Mdzrkl, IsSEGHO HdzW Ibisets yYlsser tjh jdad
Gilab, ftetsdL o tsdz' dz'cjd cf isthdisdzdzdas Qo dzv Is ¢, O, dziz d

c,=0. {llstdglz w P J bz Qo dgl)dedsy g dsH
)=- na?_i( |no*1fo+1u9(t)dt1 E; [0, 0, g(x)} (10)

1 O0d3j sdds, ybts o 1lstsdz Mz yOj dzj SH S
W iz dzC g(f)if Clab] d glb)=0d Bj J s JHddeflse j dedetsy tedh jdz

v jstej B3O ZHls: o  -H]d#sWj jotdgjtsdzy f O dz! dats o5 Iz to ¢
Cot WWdymjdasls 0C dj, uBeto Sk id Mistd@g dgk dzd s
wo dzw s lsyw e jh jMise | dmd B kdiglaicil dgh)=0

USEGHO tSHStesSH dats j tcOo dzj dzd § (1) d d3j .
dzj SHdestetsHdzs) EZteOodzgjdedy dd3ddIs JHJdMIse § d
fsBsh d Wsttdkzd (10).

I 1 MzEy0] OdOdtsc O Gxtizy Mz to dz®lindsds
sOSCBd 9dH ] .

¢dz®dz1sc Is j tstoj d3" 5B Odz' Isj tedzOIs d 9 - A to
HQWW jtoj dzyd Odz! dets@ ts tcOQo dzj dad W (1) )
nOOSIsjtedmMisd yj MS tsedew sizidsiPo daj joid jv i I 83]) dzder od3

[ Mdzd Ctcded R OWOCIjtedMmlsdyj MEsets EZtcOo d
m<1, Ists BHhsttsHds,] RZteOodzjddj (1) dgdsj 4 Is
dzj SH dzStetsH dets | IZte Qo dzj dzd jg(x)i Clpb] & dfa) = T oy jH il |
tejhijddi d ftedbtsds JHJdNMse jdds], (Sl
nOwOCIjtedmisdyj MS et kteOodsj dzdw m>@1,3) IstizH &
SHdsesHdE,] kttOodzgidedd (1) daddijls He O dzd dz
tojh jdedj MissijjtcffsdLotsd dzr = f sflstsw dzdz’ n
(1) wOLjhdks ISSEHO d bd ¢t kSEHO, Cf
Emdzseds (9) . J L Issd3 Mz yO4 dzj SH dztstetsSH dz
ydmazs tjhjdd?2 d Jjets sBhMjij tojhdedafjn L
fsmlstsw dzgdzr R, SCtlststesj HOYIsfw 6 WsttdRzd] (
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Il . fndeko, ,722:1+'\"°J4(M‘N) @My, _, blea—1+2M>L|StSG‘HO

2 2
Gjh jded] GHAdSLEHMGEEE F©Osdyj dzd®w (1) HOVIsh
y(x)=(b- x) co§bin(b- x)lc, + (b- x)*sin[&In(b- x)c.. (11)

RMY Bd LEw &) lssH, o Pisd @y daf 2 § 5 ise &z dzr |
Gjh jdedj dzjCHAEEEHd@EEE FOody ded™ (1) dzj G
y(x)=(b- x)* cos[bln (b- X)Jc, +(b- x) sin[bIn(b- x)]c, -
l,,ab

e,, ab- Xoo
- = a- 1SII’1' In <+ 12
bb-t e( eb h- t (12)

; bco%_b In%i%d,”,jg( Yt Elc, ¢, g(x)])

[ dzv MmeatHd®BsMisd dqdzsj ctcOdzso o FtOoats2 Y
Wz dzS glef)e IstxybisBteOh OkzOM: o dezdzr ) Ofd i3 Is

)=ol(b- x*], d,>a-1, ¢ e bO (13)
sOCdd BBEOLEM, ddjjls djflss MdjHkzsh ow
vjtste) GO ZB! o -H[MY joigisdzyd Odz des 3 k2 6

Ci WWgyjdimsls 0C dj, ylsts Ststeded R OLOCIs] tod ik
W dzw s Is fyw Qﬁusmyﬁwlzvcmc;ﬁpmla}&n.os s di dbdd bl

d o Ixsh&ptOhOjlsiw o dzd f ONd&flsslsdyy!
SHdstesHMS] EZttOodzj dzdd (1) dd3idls He O odzd dz
wjhjddj HOYIMY ftod §sdshd Wstdzd (11
FtceO@odzj dzd 4 (1) oMJGEHO w©OLtj hjddisH toy d1s
fetsgdLotd d' & fhisswddr &, Ctkttes) HOY Ismw
1 Efls: o ddisjcOd datsdg<lf tojlsiHsiOD dzj fipded
ztcOo dzj ded v (CHAH itz d < DM MBS o b jdlskj jlsst otwdats
_ 1°3b- Xg e,, ab- xoo
y(x) —-—rp%— Q(a 1S|néblna%_—t9:|+

(14)
+bcoggb|n§b—%ug( t)dt? E;[0, 0, g(x)],
5. j. o 1l MezzyO,] fCidsH s dapdsr dic Qo dzisimisigw
I 1kt Mazzyoj Istwoix) ddisoC ¥ B dzCinivitigs o d 3

dzj f toj o' o dahi)ilsCia,b] digbli=0dzy Istej Bz j Isw .
vO0Cdds BBKOL 53, dd3J J d3:
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vjtstej Ol EMls o  -HfCfi#lsWj jotdgjtsdzy d O dz! dzs a3 Iz 16 ¢
CrI WWduyMjials0C dj, ylsts Ctstcdzd R OLOSCIsjtodfl
W dzw s s v il teb) ¢ jidete <tB s 6§ d3j  G{gicaab] d
gb)=0. uvtEHO GHERstHdGS] EttOsdjddj (1) d
dz) SHdzBtcBH dzls] BkteOQodzj dzdy dd3jJIls JHJdzMmIse j &
fsiRshd Wsttdzd (14).

sjfjte! sy des MW stedddess Ols!  fdzj HiEzs b
Atej HG Az 3O -md¥ W Jzlsder e @ dz'Odetdzd dzd v (1) .
O ZOLsE Isj ] dsr sB Od sjtedzOlsdo j Ate

WWJitej dzydOdz! dgtsc ts ZtcOo dzj dzd W (1) 9
cOCljtedmlsdyj M sotEzY b b@y daf dzdid dz(f 8 fdets Mts
( Mdzd Cteded R OOCkjtedMisdyj M sets dzRtcOo
st tow v dadza d3q s SHdSteSHAS] FtcOo dzj dzd J

Hd
¥o)

stcd © d Odz! dats § toj M j dad g , O dzj SHdzStcsH dats § v
g(x)i Clab) dgb)=0d dsj jIs tjhjdedj, d fdlssd jHJ
WstedBzdzj (14) . [ qfdzd Ctstedzd R OwOCIsjtedflsd

9" f sdzdgW j sma>lz s e thj destctsH dzts ] kZtcOo daj dzd j
dzj LOoadMmda3r = tejhjddv d Jats wwhij Jf tetsgfh o
fsMisswdedz" =, O dgj SHdzsStesHdzisy BEteOodzj dzadd (
CBEHO jcets ftOo OW yofmls FHtso dzj so stew j Is
dzj CHdzStesH sy EZtOodzjdedy (1) ddBidls BJMEE
ted b J dzd 4 L Oo dmddsL ottslslz! ez E R f figlssW dzdz” - , (o
fsish d Wstedzdzr (12) .

ST OY[1RY

I L 0% dz¥ yg ded § Odi3j Isd 3, usisf W& j t5p 2y d Odg,
ztcOo dzj dzd 2 sdf © I d IsjtcO ted h 4 dzd 4§ fts
fsmisswdgdz" ', COCBo dOdetsd MR jRsBY Do fig
1Isd ftesdL otsdz dz § f sfilstsw dadz" j dzj ¢C 5 dz
teOL dzd ydz" » dOYOdzr dz" = d CtOjor s L OHOY.

CdzOMmMm IsOSC dind W Y gz j dztig O dz! dz' ~ ZtcOo dzj dzd 2 ,

LOoadMmMddiisMmisd s Va0 dIslstedts Mmiste Q dodeOrs s
ftoesdLotdz dzr = ftflsswWdzdzr = BSdZ N, Yg a3 1
PtcOo dzj dzd¥ . 1 Of ted d3j t6, Eute/@ &l dpjiededigy d (OXY dzsl§ ts
fjtcosets fsteWHCO, O jet twjhjdzdjy o BN jcC
f smistsw dadz" | . OGS OBey @z ikzk®Hy dindazjyod 1)
ftesdL otsdz dzizy ftslsswdadzzy ddzd dad3g jIs JHJd
COoGCdgts dzOyOdz dz" = ddzd CStOjora LOHOY. J[Is
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Mz yOJ4 d&O2Hjdzdets] dzOd3d twjh jdedd Mse zOmMizj |
Htolze d ~ fMdzz yow = dzO2 H § dzdz" | ted hj dzd v or n
fsCOL" 90t ls dzsodL dzgz HOdedzs?2 tcOBBIsr . -1 Odzj
HdWW jtoj daydOdz! desets EZtwOodgjdedv kO | tsdzi Is
fstesdismw. 165 dEdstH O [ kddz RO IEs] " sMists
sOCdr OdOdizsetseo HzW 1 Isdr EZteOo dzj dzad?2 Mmls Odzt
 Odzy J dqdzlsjcteOdz dz" §j ftoeJ HMIsOo dzj dzd v, i s
B'lIs! dMfisd LtsoOdgr Hdzw fsMsOdesoaCd  tejn
L OH O.
[ disj tcOIskztcO
1. 1 sdz' Isj e O tstad.w wiilz dz€ yd s dzO0 dzts o didBlsg s tc O
HdWW j toj dzyd Odzy d" Rl .ztclotedizj szt / / 1 jt.
skL dzj Yfs.o,0.11@ARR.O3 04 M.

2. 1 J 2 dzB j 66 Jfoigisf W R fdds | dzyd Odz' dz' §f . 4 tc O al dgj?ddeB"
RIssed dzOkSCSd, uj B8] tcfsO®ls.dz. OlffPldrdr drdfFots tc .
3.14JCttOMmMtsea ¢ . R. [ B SHdzsd3 1K 2Ot j dedzgdde) d2

FtcQoded 2 ¢ . R. 1 i SutasCritf of 19347 & . T171

4. [ O dzOtcOHL § [ . | . [B BHds?2 MdMmisj iy dz(
HdWW J o dzyd Odz! dz'sBzd Uzip © dztizg dzd B8 Oded ydzs? . 4 Or
[ OcdzOtcOHL jJ [/ wusitB9 4 3 ¢y ulj 6% 0.3

5. [ O dzOtcOHL j [ . ] . [B BHdsdB dtsotsds ddzlsj ¢

Moy s©. [/ [ . 1. [ OcdzOtcOAO 42/ 7T ubdisBBH

g . 150.3

l iSO R.1. THEVE]das f Odzts dzs i3 2 tc O o/ dzj rlzd ] .

1 iSEkO [/ / 1 tedCidiods. i3OG d2 i ud ofp03.

7.1T 2tcHd j o [ . S. | &ztsB O dz! dzOW tcOL tcj " ddiBsmls
d dzls jiw dgist | to } diapf @z ztc©Oo dzj dzd W /  qzj € Is t6 {5 e ¢f dz
r dgwwjtej dzyd Odzy ddr2008.zue.O & £izy .cagf v . 18E3.7

8. uOWOtetse r . z. [yddSCd EfmMbs2ydeosmisd tjh
HodzW JfdpissfWW jtoJ dzydOdz! dzf/ n r 2 O9 dgOdzdPIctse  /
VHBEtelsMESes kdzdo j temdisq.ls d. | reQdEdv@. [sCOdsd
dzOkZzE2p147 " 31w . 1825

9. 14 WwdgC O ¢ fipd. BY stslsdud MSd2 Thgy g dzj dzaf gzl gize
tcOo dzj degivt j dzd telz® N j e ts fydzesy dzil § v G @ls j iz
Guerrini/ /  RL®. { ¢17.2014.jjuc. 7 8dlu]. d564.9

10.5 dzH Oh j o . S . ] BtcOls dzOW L OHOYO  Hidzv t
HdWW jto] dzyd Odz' dzsc tsto plsOp ey dzdf s H OQ@zH O
l jMsdzd ¢ 8 O0OBOMEBEts ctsMmMizH OteMmise j dzdzes e s
fj 20137~ 1iu. 166.8
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ABOUT ONE CLASS OF FIRST ORDER MODEL INTEGRO -DIFFERENTIAL
EQUATION WITH RIGHT SINGULAR POINT IN THE KERNEL
Zaripov S.K.
Tajik national University

In this workfor the one class first order model integlifferential equation with right singular
point in the kernel, obtained integral representation manifold solution by two arbitrary constants. It
was built the analogue of theorems of Fredgolm for given intdifferential equation. The method
of solving this problem can be used for the solving of higher order model antouel integre
differential equations with singular coefficients.

Key words: integredifferential equation, boundary singular points, manifaiolution,
integral representation, integral equation.
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A NOTE ON QUASI-NORMAL OPERATORS
Ikramov Kh.D.
Lomonosov Moscow State University

There exists a number of extensions of the concept of a normal operator to the case of infinite
matrices and linear operators acting in infirdiemensional spaces. We show that one of these
extensions, nanhg the concept of a quasirmal operator is meaningless in the firdimensional
case in the sense that the class of gnasnal operators is identical to the class of conventional
normal operators.

Keywords: quasinormal operators, unitary matricegyenvalues
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TECHNOLOGIES FOR EXPERIMENTAL CULTIVATION OF FISHPONDS
KomilovF.S., MirzoevS.H.
Dushanbebranch of Lomonosov Moscow State University

The article is devoted to the technology of preparation of experimental cultivation of
fishpond, its stocking feeding and managing fish weight and growth. The collected data was
analyzed for further developmerns icomputeimathematical model which would be an effective
tool for study, research and prediction of regularities of fishponds ecosystems.

Key words: technology, growing, ecosystem, fishpond, fish, fish stocking, management,
biomass, white silver carp, | white grass carp.
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