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I BOb
APAJIAIIT ITAPABOJINK TEHT'JIAMAJIAP
YUVH YETAPABUIT MACAJIAJIAP

1.1-§. Bupunuu Typ TeHriaama ydyH nmoJocana 2Kespe
MacaJjacu

D opkanu t =0 Ba t = T T§¥pn YU3UKIAP OPACHIATH TTOJOCAHN

oenrmaiivk, oy epaa 1" = const > 0. By coxazna ymoy

k
uma:—l_;lux_uta (l’,t) S D17

Lgk)u
0=LWy=
10, — ka
2 u:umx—l—;uaz—'—uta (xat)€D2

TeHIJIaMaH! Kapaiimus, 6y epna ki,ky € (0,1)-6epuiran conmap.

Lgk)u = 0 Ba Lgk)u = 0 — moc pasuniga [y Ba Dy coxaJiapa
TYFpHU Ba TecKapu mapabosuk TeHriaMajap 0y, yJIapHUHT BaKT
#yHATIANLIAPU KOJIeHuap, abHu © = () TYFpr YN3HKKA TapaslIes Iup.
ymunr yayn L™y = 0 renrama D coxata GUPHHYE TYp apaJiar
napabouK TeHTIaMa/Iup.

Mabaymxn, L®u = 0 tenrmama yayn 2Kespe macamacu D Ba
Dy coxanap t¥rpu T¥prOypuak Oyiaranga Oupundau 6§aub |22,7]
piiapaa 6aén xKuanaran sa yprammiran. Ly = 0 renrmama yayn
D coxana 2Kespe macanacu [17,18] uriapaa ypranuaran. By epna
6u3 L*)u = 0 renrnama yuyn 2Kespe Macajacuun §prasamns.

1.1-macamna. D cozanute énuzuda GHUKAGH2GH 60, Y3AYKCUS ULYH-
dati u(zx,t) dynryua monuscunku, y Dy 6a Dy cozanapda moc pa-
suULda Lgk)u =0 sa Lgk)u = 0 men2AaMarapHUHZ PEYAAD eYUMU
OGaub, Yywby YAGUL ULGPTUHU

limo (—2)2uy(z,t) = lirﬂoxklum(x,t), 0<t<T (1.1)
6a Kyliudazu we2apasul WapmAaGPHU KaGHOGMAGHIMUPCUH:

u(z,0) = ¢1(x), 0 <z < +oc; (1.2)



u(z, T) = @a(x), —o0 <z < 0; (1.3)
| ‘lim u(x,t) =0, te 0,17, (1.4)
x|—+00

6y epda 1 () 6a wy (—x) - bepusean Pynryuarap 6gaub, [0, +00)
opasukda  yaaykcus ea @1 (0) = s (0) =0, lirll 1 () =0,
lim ¢y () = 0 menzaukaap basrcapunadu.
Kyiinaran Macaia eIMMHHUAT MABXKY/JIUTUHA Ba SATOHATHTTHA

ucoornaitmuz. Papas kunaitmk, u(r,t) — 1.1-mMacamanunr equMn
oynacun. Macana mapTIapura acocaIaHuo,

uw(—0,t) = u(+0,t) =7(t), 0<t<T; (1.5)
limo (—x)"2u, (z,t) = liIEO e ug(z,t) =v(t), 0<t<T (1.6)
GermIanuIapHl KUPUTAMES.

k .
MabrymKn, Lg Ju = 0 TerTIAMAHTHT D1 cCOXaHUHT EMUFUIA aHUK-

JaHrad, y3aykems xamaa (1.2),  lim w(z,t) =0, 0 <t <T Ba
r——+00

limo ¥, (1,t) = v(t), 0 <t < T mapTIapHl KaHOATIAHTHPYBIH

r—+

eanmu Kyinmaru dbopmyna 6uaan anukranamy [10]:

+o0o

k1 s (1=k1)/2 xXr (21 2
u(ﬂf,t)Z/%Rkln/z (2—§>6 @4 5, (&) dE—
0

t
1+k 2
R el B A T )

6y epna I,(z) — maBxym aprymentin Beccen dynknusicn [2,16]:

Lo =3 2

pr JrG+a+1)

I'(z)-Diteprunr ramma-dynknnscu [1,16].
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(1.7) dopmysana x vu Hora uaTHIATHPUO, (1.5) Gearniantan Xu-
cobra oJicak, HATHKAJIA

t
1+ k&
0

+®,(t), 0<t<T (1.8)

MyHocabartra sra Oyiamus, 6y epia

+oo
o1 (LK _ _
0

D, coxana Ba Lgk)u = 0 renrmamaga t = T — ty, v = —xg
anMarrupuin 6axapub Ba (1.7) dopmynagan doiinananusd, uimoHa

k

XOCHJI KAJIUII MYMKUHKHU, Ly v = 0 TeHrnaManwar Dy COXQHHUHT

énurnaa aHuKJIaHral, yaaykens3 xamzaa (1.3), lim w(z,t) = 0,0 <
r——00

t < T Ba limo(—:L’)IQUx (x,t) = v(t),0 < t < T mapriapuu
KAHOATIAHTHDY BUH € UM

_ [ 9REg
u(m,t)—/ 2T 1) X

—00

{L’f (p21£2 _
XL (hy—1)/2 {m} e T 0, (€) de+

T
1+ k
+2"”F_1( +2 2)/ v(n) (n—t)" P A= g, (1.9)

dopmysia OuIaH aHUKJIAHAIN.



By dopmynana ¢ vu woara maTHatupubd Ba (1.5) Gearumannu
sbrubopra osub, (1.8) TeHrukka yxmrant 6yaran ymoy

T
1+k
r =2t (S5 v -0t
t

4Dy (1), 0<t<T (1.10)

TeHIJIMKHU TolaMu3, Oy epja

¢2@):2—br—1(£%;9)><
0

X / (—E)R (T — 1) 1HRI2e—E AT, (€) de.

—00

(1.8) Ba (1.10) renrymkaapaan 7 (t) HoMabayM DYHKIMIHA TUKAPUD,
v (t) Homabaym dbyHKIHsra HICOATAH

t
1
rht (R55) [utate -0 g
0

T
1+ k -
—ka1<'3£>/”WNn—ﬂ““”%W=
t

=&, (1) =Dy (1), 0<t<T (1.11)

HHTErpaj TeHryiaMara sra 6yiaMuns.

Hemaxk, 1.1-macana (equmra sra 6yaum mabaocua) (1.11) uaTer-
paJl TeHTIaMara SKBUBATEHT KaH, abHU, arap (1.11) TeHrmamanan
v (1) dysknus 6up kuiimariu ronuica, 1.1-macajanunr equmu Dy
Ba Dy coxamapma moc pasuiiga (1.7) Ba (1.9) dopmynanap Guian
anukranaan. [lynunr yayn 6ynmgan 6yén (1.11) marerpasn Tenria-
MaHU €YU OWIAH TTYFyJLIaHAMES.
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Asaut (1.11) urTerpas TeHIaMa €9IUMUHIHT SITOHA SKAHJIUTHHI
ncoornaiivuz. Iy makcaia yHra mMoc Oup >KHHC/AM TEHTJIaMaHH,
AbHA KyWNJATrW TEHIVIAMAHNA KapanMu3:

t
1 1
2t (B8 [utte -y o may 4 e (R0
0

X /y(n) (n—t)""*22qn —0, ¢ e 0, T). (1.12)

t

(1.12) renramana t Hu z Guial aamamTupud, cyarpa v (z) GyHK-
nusra Kymnairupud, xocus Oyiran mdojganu z yrapyBuum Oyiimda
[0, 7] opanukia uHTErpALIAHMI3:

T z
14+ k
Z_le_l( + 1>/V / )(2—77)_(1+k1)/2d7]+
0

T T
AR (1 2]@) /” (2) dz/” (n) (n — 2)" "+ 2dn = 0.
0

z

—(14+k1)/2 Z) (1+k2)/2

Ba (1 — ndonasrapan

—+00

2=l =T @)eos 0 [ s (12— nl€)de. € (0.1)
0

By renrmukna (z — 1)

dbopmyta [1,16] opkaan anmamTupud, 6ab3u amasIapHn OazkapraH-
JIaH CYHT, KyHUJIara TeHIJIMKKA 3ra OyiaMus:

1 k1-1)/2
20HIT2[(1 4 kq) /2] cos [m(1 + k) /2] 0/ :



/ v (n) cos(n&)d + / ) sin(n&)d dé+

0 0

1 ko —1
+2k2+1f2[(1 + ko) /2] cos [m(1 + kq) /2] 0/ 3 8

T 2 2

/V(n) cos(n§)dn | + /V(n) sin(n§)dn | | d€ = 0.

0

Bynnan sca V€ € (0, 4+00) yuyu

T T
/ ) cos(né) d / )sin(né) dn =0 ()
0 0

SKaHMru Keqnb umkaau. Xycycan, & = (mn/T),n € N commap
yuyH xaMm (%) TeHrmKjaap ypunau OFysaaau. Y xosa, arap v (t)
€ Ly [0, 7] ne6 dapas kuicak, 6y Gbynkuusgauar Pypoe koadbdunn-
enriaapu [21] moara renr 6yranu. Temak, v (t) =0, t € [0, T], abuu
6up xuucan (1.12) waTerpan tenrmama Lo [0,7] cundga dakar
TPUBHUAJ €IMMTa 3Ta 9KaH. ByHIaH Kyiinaara reopema Keiub duKa/Iu:

Teopema. Azap (1.11) meneaama Lo [0,T] cungda evumea s2a
bijaca, y A2oHadup.

Duau (1.11) uaTErpas TeHrIAMA €TUMUHIHT MABKY/JIMTHHE K D-

carummra yramus. [y makcamga Oy Tenrsiamanu Kyiugarnda €3m0
0JIAMU3:

aD¥ 2y ()4 BDETI2y (1) = By (1) =By () ,0 < t < T, (1.13)



6y epua D, Ba D/ sap Kyfinparnia aHukjianuo

( 4

1 L
7 e O/(t—z) £t dt, v <0,
Daf (1) = F0.  v=0
| I, e
¢ . T L
7 F(_v)/(t—@ f(t)dt, v <0
Derf (8) = FH. =0,
iy, v e ),

\ dt

~v < 0 6§aranga Puman-JIuyBu/ir MabHOCHIA Kacp TapTHOJIH HHTET-
pasau, v > 0 6ysranga sca JInyBUII MabHOCHIATH KACP TapTHOJIH
xocunanu [11,15] udoganaiiu;

a=2"MT[(1—k) /2] /T[(1+ k1) /2],

B=27"T[(1 - ko) /2] JT[(1 + k2) /2].

(1.13) TenraMany Yprauumnia Ky ingarn KK XOJHE KapaiMus.

1) k1 = ko > 0 6§s1cun. Y xoama (1.13) TeHrIMKKA D(()i_kl)/z Kacp
raptubau auddepeHnua oneparopau Tardbuk Kuaub Ba
Dy Do v(t) =v(t), 0<v<L
n, 0<y<1

DD v(t) = v(t) cosym + sy /
0
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TeHIJINKJIapHu 3bTubopra onub [15,16], v (t) Homabiaym dbyskmsra
nucharan Kyfinaarun KypuHUIIIaru

T
1 1—Fk n\ A=k1)/2 v (n)
V()+7Tg< 4 7T)/(t) n—tn
0

1 _
= 5ocos ™ [w(1— k) JADST2 [0, (1) — By (1)], 0<t<T

MHTerpaJj TeHrjaamara sra oyiramu3. By TeHriamama

2y () = p(t)

1 _
5o cos 2 [m(L = ky) /40T DGTI @y (1) — @, (1)) = Dolt)

Gesrrmaanap kupurcak, y Komu tunugara [9,11] ymoy

T
1 (1—k
p(t)+—tg( 1ﬂ>/p(n)dn=®1o(t), 0<t<T (1.14)
T 4 n—t
0

CUHTYJIAP UHTETPAJ TEHIJIAMAra KeJIau.
(1.14) unTerpas TeHrJIAMAHUHT YHT TOMOHUHY YpraHaitiuk.Kacp
TapTHOIN Xocuaa Tabpudura Kypa

t

Do (t) = ot =m0/ 2% / (t =) 2 (@) () — Dy ()] dyp =

0

=64 1 (0) — @y (0) + 1 7H2 / [q)(/;%)_ﬂigg)]dn , (1.15)

6y epma 0 = {2acos? [r (1 — k) /4D [(1+ k) /2]} "
P, (t) dyHKIUIHT KapailiuK. BeBocuTra Xucodam KypcaTaiuK,

+oo
ky—1 2
) =~ oy (MDY [ g gheeimags
0
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—+o00
¢~ (Btk1)/29=2—kip-1 (—1 J;kl) / o1 (&) T2/ e
0

O, (t) Ba 9’y () dyukmustap TapkuHOUIAIE HHTErpPAJIADIA
€ = 2s\/t AIMATTTUPHIT KIJIAMA3:

+oo
1+k >
Py (t) =2 ( —; 1) / ©1 (Zﬂs) sMem ds,
0

+oo
ky—1
(I)ll (t) = —t71F71 (IT) / ©®1 <2\/7_58> SkleistS‘i‘
0

+oo
+tir! (—1 2/{1) / 01 (2\/55) sht2e=5 s,
0

1 (0) = 0 6yaranaurn yayu oq (t) dyakmusan ¢q (8) = 59 (t)
KypuHUIIIA €3un MyMKuH, Oy epma ¢ = const > 0, ¢ (t)
€ C'0,400) Ba |@1 ()] < +00. ¢y () uuar 6y udomacunu Py (t)
Ba 'y (t) dbyurmusiapauar oxupru udonanapura kKyiinb,®q (t) =
/20 (1), apan @1 (0) = 0 Ba &, (t) = t&/D~1w) (t) sxammmruam
Tonamus, 0y epga wy (t) € C'[0,T].

2 (0) = 0 maprra acocganud, IOKOPUAA KY/LTAHTAH yYCYI OWIaH
Kypcaruim MyMKUHKU,

B, (0) < o0, B (1) = (T— )y (1), wy(t) € C0,T].
Dumu ¢’y (t) Ba P'5 (t) dyukmusiiap yayu ronuiran udonasapan

(1.15) TeHrIMKKa KYsMU3 Ba XOCHI OYJIraH MHTErpajiapia 17 = ts
AJIMAIITHPHUII DazKapaMu3:

D (t) = 0 [Py (0) — Py (0)] +
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t
+6t(1—F1)/2 / (t— 77)(’61—1)/277(6/2)—1W1 (n) dn—
0

t

o / (8= m) " = )y () dy =

0
1

= 5[ (0) — @y (0)] + 0t/ / sEP1 — B2 (1s) ds—
0

1 NGRS
(/21 / (1—s)=1/2 (1 — ?s) wo (ts)ds.  (1.16)
0

By Tenrjiukjgarn OMpuHYN Ba MKKUHYHM KYITUJIYBIUIAD derapa-
JIAHTaH Ba Y3JIYKcH3 pyHKIUSAapaup. OXUpru uHTerpasra ypra
KAHMAT XaKHAJATH TeOpeMaHu [20] Kys1a0, cyurpa l'ayce runepreo-
MeTpUK (PYHKIUICAHUHT

_I'(@)T'(c—a) Wb o
_—F(c) F(a,b,c;x) (1.17)

unrerpas Kypuunmugan |1,16] doitgananuo,
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= wy (ts1) F'[1,1 = (g/2), (k1 + 3)/2;t/T)
ky+1

TEHIJIMKKa 9ra O§samus, Oy epaa s; = const € [0, 1].
By epnan I'aycce ¢dbynknusicura

Fla,bc;x)=(1—2)" " "F(c—a,c—b,c;x) (1.18)

asToTpancdopmarst dopmytacuan [1,16] k§miab,

y (c/2)-1
/(1 — g)(1/2 <1 — %s) wo (ts)ds = [2/(ky + 1)]wa (ts1) X

£\ (kite=1)/2
y (1 _ _) Fl(ky 4+ 1)/2, (ks + 14 €) /2, (ky +3)/2:¢/T] =

_ (T - t)(k1+571)/20 (1)

SKAHIUTHHN TonaMmu3. Bynu swrubopra oscax, (1.16) TeHraukmam
Oy (t) = (T — t)(k1+8_1)/20 (1) reHrMK Kenb IUKAIM.

(1.14) cunryssip mHTErpaJ TEHIVIAMA YHI TOMOHMHHHI XOCCaJja-
punu sbrubopra oaud, yaunr equmuau h (0) cundnan, aban t =
0 ma werapasanran Ba t = T jga derapananMarad QyHKIAAIAD
cundugan Kuanpamui. by cunda TeHrIaMaHUHT WHIEKCH HOJITA
tenr. 1llyrunr yayn b (0) curdaa yHUHT eqnMu MaBXKyJ Ba sroHa
o6y1uo, Oy ednm

1—Fk

p (t) = cos® ( w) D (1) —

(1) / [EEE] R LTI

27 2 (T —1t)n n—t

dbopmysta Gunan anukaanamn [9,12].
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p(t) = tU=F)/2 y (¢) Terrmukan sbTHGOPTA ONCaK, v () DyHKIHS
(1.19) TenrnukaaH 6up KUHMATIN TOMUIAJINA:

1—k
v (t) = tk-D/2 {0052 ( 1 177) g (t) —

L (Lh [ [T = )]0 g () di
27rsm< 2 W)/[(T—t)n] =t f
0
®o(t) dyHKIMS Ba CHHIYJISID UHTEIPAJLIAP XOCCAJAPUTa ACOCAH
OXUPI'H TeHTIHK Oustan anukaanran v(t) dyrakmusa C (0, 7)NLy [0, T
curadra kapanin 6yiaamu. 1.1-macana k; = ko X0/ yayH XaJ1 O§J11u.
2) ky > ko 6yncun. By xonma (1.13) Temrmamara Déi_klm Kacp
taprubnau  guddepernuan  omeparopHd  TarbMK ~ KuiIub  Ba
Dy, Dy f (t) = f(t),Vy € (0,1) renrukuu ybrubopra osub,

v (t) + (B/a) DS DIV Py (1) = @5 (1), te (0,T) (1.20)

TeHrJamara sra oysamus, 0y epja
O3 (1) = ' D2 (@) (1) — By (1)

(1.20) TeHTIAMAHUHT YAl TOMOHU/JIATM UKKUHUYM XATHU COIJIA-

(1=k)/2 gy pke=1)/2

Jamrupamus. D oTnepaToOpJIApHUHT €HNIMACUTa

aCoOCaH
J = D=k plla—v/2 _
t T
d k-1 Ltky
oy [0 ds [n=s) v aan
oy epaa c; = I7H[(1 — ko) /2] T [(1 + ky) /2]

Taxpopuii nHTErpaJIa HHTErPAJIAIl TAPTUONHU Y3rapTUPAMUS:

t

n

d

J_Cldt / dﬁ/ (k1 1)/2(77 S) (k2+1) /2d +
0
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T t
+ [vaan [(e= 520 - 90 s

t 0

BI/IpI/IH‘H/I HWYKM MHTErpaJida § = 12, AKKUHYU UWYKW UHTEerpaJiia
3ca § = Nt aJIMAIITAPAIT KWJIAMA3!

t

Tl / () [t 20=k2) /2
0

(k1—1)/2
x/(l — ) (Ih2)/2 <1 - ¥z> 1 dz| dn+

Jr/y (k1+1) /277—(1+k2)/2

h b\ (k)2
X / (1 — )= b/2 (1 — —z) dz | dn
Ui
0

By epmaru wukm wmuTerpasiapra ['aycCHUHT ruiepreoMeTpuk
dbyukuscu yayu Ypunu 6¥sran (1.17) dbopmynanu Kyiiaivus:

t

/ () k24t =02,
0

T
/ () et D2yl 2,

d 2
dt | 1 — ks

J=ca—

XF (14 ko) /2,1, (k1 +3) /2;t/n] dn} . (1.21)
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(1.21) renrnukna nuddepeHnnaian aMaJnHu

d
— [2°F (a,b,c;2)] = ax® ' F (a + 1,b,¢; 1),
x

d
. [2°7'F (a,b,¢;2)] = (c = 1) 2 °F (a,b,c — 1; )
x
dbopmyranap [1,16] épaamuaa amasira omupub, CYHIpa HHTErpa
TamrKapucuaara udojaagapra

()T (c—a—10)
I'(c—a)T (c—b)’

F(a,b,c;1) = c—a—b>0

dbopmyrann [1,16] kjsrab,

t

—k —k
J = —cl/V(n) p=k)/2¢li=9)/2 p (3 Ly, 2k n) dn+

2 2 Tt
0

T

L+ky  1+k
+C1/V(77) 77_(1+’“2)/2t(’“1‘1)/2F( Z -1 J; : 77) dn

t

TeHIJIMKKA 9ra Oyamu3. By epgaru Fayce dyukuusuiapura (1.18)
aBToTpancdopmanus popMmyIacuiu Kyanabd, J HUHT Kyingara K-
PUHHUIIIHA TOITAMU3:

t

T
J:/ (U)Kltﬁdﬁ‘f‘/V ) Ky (t,n) dn,
0 ¢

Oy epaa

n) (17142)/2(15 B n)fl+(k1sz)/2x

Ky (t,n) = cl<¥

XF(klng,l_k2,3_k2'ﬂ>,

2 2 't
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(1-k1)/2
K2 (t, 77) = (?) ! (77 . t>—1+(/€1—]€2)/2x

ki —ky k1 —1 14k t
X F , , =
2 2 2
J unur 6y ndogacuun (1.20) Tenrnukka Kyiicak, v (t) HoMabaym

dyHKIUAra HECOATAH KYHUJIArW KYPUHUIILIATH HHTEIPaJ TeHIJia-
Mara KeJaMHn3:

+/K ndnp=o;(t) 0<t<T,
Oy epnaa
B e
T = (8/a) Ka (1)t <.

By renrmamaga p (t) = t0F)/2y (), &, (t) =t 2P (1) Gen-
ruanuiap Kupurcak, p(t) dyskiusra xucbatal yimoy WKKUHIH TYP
DpeAroapM WHTerpas TEeHIJIAMAcUra ra oyraMus:

Oy epaa
Ks(t,n),t >mn;
Kou,m:{ 6
K4(t777)7t<77:

Ky (t,n) = — (8/a) D7V [(1+ k1) /2] D71 (1 — ko) /2] (/1) "+
X (t — 77)71+(k17k2)/2F (/ﬁ —ky 1—Fky 3— ko 77> |

2 7 2 ' 2 ¢
Ky(t,n) = (B/a) T [(1+ k1) /2] T [(1 — k) /2] x

_ _ ki —ky ki —1 k 1 ¢
(1 —1) 1+ (k1 k:g)/QF( 12 27 12 7 1;- ’5)
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ki1 > ko skanaurunu ybrudopra oaub Ba F(a,b, c; ) dynknus-
HUHT XOccaapuaan (poitaaannd, UImroHY XOCUT KIJTUIT KIHITH IMac-
i, Ko (t,7) = [t —n| 720 (1), onasepea, @1 (0) = 5 (0) =
0 TenrsmkJap/ian oiiaasannd, OKOPUIArnIeK nCOOTIAIT MYyMKIH-
ki, &4 (t) € C[0,T) , @4 (t) = (T — )20 (1).

(1.22) unrerpasn renrmama (1.11) [(1.13)] unTerpas renriamaan
KeJITUPHUO YMKAPUIITAHINTH Ba YHra Moc (1.12) 6Gup sKUHCIN TeHTIa-
Ma bakaT TPUBHAJ €YMMIra dra SKAHIUTH yuyH, (1.22) mHTerpar
TeHIJIaMara Moc OMp YKUHCIIU HHTETpaJ TeHTIamMa XaM (hbakaT TPUBH-
as eaumra sra 6yaamu. ¥V xonga Opearoabm ajbrepHaTuBacura [12]
Kypa (1.22) Gup KUHCIAUMAC WHTETPAJT TEHIVIAMAHWHT €IUMH MaB-
JKyJ1 Ba drona 6yiaju.

p(t) byukius (1.22) renrmamaian Tonuarasgad cyur, v(t) GyHk-
st p(t) = t(1F)/2y () rerrankman Gup KmitMaTIH TOMHIAIM Ba Gy
dyukmusa C(0,T) N Ly]0,T) cundra reruman 6§uamm.

[y 6uman 1.1- macaja Tyaa xaa oyau.

1.2-§. UkkuHYM Typ TEHrJaMa y4yH SpHUM IOJIOCaaa
HOJIOKAJI MacaJja

Q ={(z,t): =l < 2,0 <t < T} apum nomocaga Kyiinaaru

3 (k), — ko _
0=Lu= Llu—u:c:c‘i‘xux u, (2,t) € Q1 =0QnN (x>0),

Lou = uy + ug, (z,t) € Q2=Q N (x<0)

TeHrJlaManu Kapaitiuk, oy epna T, [, k € R 6yaub, T > 0, [ > 0,
ke (—1,1).

Lgk)u = 0 Ba Lou = 0 Tenrsamajap Moc paBuniga ()1 Ba ()
coxasmap/a MapaboMMK THITa TerHHLIH OYamub, yJIapHHAT BakT Y-
Ha/UILIapH neprenaukyaapaup. ymunr yuyn Lu = 0 Tenriama
() coxaja MKKAHYH Typ apaJall napaboymk Tenraamaaup. Lu = 0
TeHIJIaMa yuyH () coxaja ymly MacajgaHu ¥praHamus.

1.2-macana. () coganutz énuzuda GHUKAGH2GH 80 Y3AYKCUS WY H-
dati u (x,t) Pynkyus monuacunru, y Q1 6a Qo cozarapda moc pa-
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suULda Lgk)u = 0 6a Lou = 0 meHzaamaraprume peeysap ewumi
6Gaub, ywby yaau WapmuHu

k

limo Uy (z,t) = 1im0x u, (x,t), 0<t<T (1.23)

T—+

zamoa (1.2) 6a wyliudazu we2apasuli WaPMAGPHU KAHOGMAGHIMUD-
CUM:

u(x,T) =u(z, h)+ @2 (), — <z <0 (1.24)
u (2,0) = 3 (2), -1 <z <0 (1.25)
lirf u(x,t) =0, 0<t<T, (1.26)

0y epda @ (x), j = 1,3-fsunune anuKAGHUW COLACUOL YBAYKCUS
6Gazan bepunean dynryuarap 64aub, @1 (0) = 0, hT 1 () = 05

h—6epunean maxurud con 64aub, h € [0,T).

Arap h = 0 6yca, (1.24)- nappuitauk mapru, h € (0,7T) 6§aran-
na 3ca bunanze-Camapekuii mapru 0§ 1a,11.

MacaJia eqauMIHIHT MaBXKyIJINTHHA Ba ATOHAJTUTHTHH ¥ praHaMu3.
Dapas KWrailuk, u (x, t)-Kyluiran MacaJiaHuHr equmMu 6yicud. Ma-
casia mapriaapura acocaanu6, (1.5) Ba

IILIEO t*u, (2,t) =v(t), 0<t<T (1.27)
OesiruIanIapad Kabysl KHTalIuK.

MabayMKH, Lgk)u = (0 TeHrIAMAaHUHT ()1 COXAHWHT EIUFHIa AaHUK-
JaHraH Ba y3aykenms xamma (1.2), (1.26) sa (1.27) mapriapeu Ka-
HOATJIAHTHDYBYH e4UMU KyHuaru KypuHuiia anukaanamm [10]:

T ke e\ (1-k) /2
ulet) = [ e () O (@ a6
0

t

e (#) v =y e gy (125)
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(1.28) dopmynaga x — +0 ga mumurra §1ub Ba (1.5) 6esrmnannu
sbrubopra oamub, HoMabayMm T (t) Ba v (t) dyHKIMsAIAD OpacHiaru
Kyitngarn pyHnkmnuonana myHocadbarra ra OyiaMus:

r0=os -2t (135 [vme-n R o

Oy epna

+oo

1+k
s (t) = 27T (—‘5 )t“*“” / e Mg, () de.
0

Arap 7 (t) byHkImsaaN BaKTHHYIA MabryM DyHKIHs 166 Xucobia-
cak, OXUpPIH TeHInK -V (t) HoMabiaym dyHkmsra Hucbatan Ader
nnTerpas tenramacu 6yaamn. 7 (0) = ¢; (0) = 0 Tenrmkgan boit-
nananu®, xyaau Dy (t) dyHknums kabu KypcaTwir MyMKHHKH,
@5 (0) = 0. demak, (x)— ABesr mHTErpas TEHITIAMACH YIYH €UUTHIIT
mapTu OazkKapuaaau. ¥ XoJ1a, OyHIail TeHIJIaMaHuHT €d9uM (hopmy-
JacugaH [12] doitganancak, I/(t) bYHKIUA KyHugarn Ky puHHAIILIA
Oup KuitMaT/Iu TOMUIIA/H:

v =2 (155) 4 [T maw - rlan a29)

dt
0

Duan macana mapriapunn Ba (1.5), (1.27) Genrmianuiapau
swrubopra oamb, Leu = 0 menrmama Ba (1.2), (1.24) mapraapia
2 HU HOJITA MHTUJITHDPAMUS:

™ (t) + limoux (x,t) =0, 0<t<T,; (1.30)

T——

7(0) =0, T(T) =7 (h) + p2(0). (1.31)
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(1.23) ynam maprunu, (1.27) 6earunamuu Ba (1.29) TeHruKHT
sbrubopra oscak, (1.30) TeHrmK1aH

t
1-k\ d
-2 (S50) 4 [0 -

0

=d(t), 0O0<t<T (1.32)

TeHTJIaMara sra O0y1aMmus, Oy epja

t
1—-k\ d _
voft) =21 (F50) 4 [ te= " e )y
0

Arap (1.32) renrnamannsr (1.31) mapriapan KaHOATIAHTHPY BUK
7 (t) eanvunan Toncax, v (t) dyakuus (1.29) dbopmymra 6uaan Tonuia-
. YHIA KYAuIrad MacajJasuar eaumu () coxana (1.28) dbopmyna
6unan annkaanaau. ynunar yayn {(1.31),(1.32)} macananu equnr
OWJIaH IIyTY/LTaHAMU3.

Iy makcamia (1.32) dopmyrnaga ¢ Hu z GujaaH aJaMamTupuo,
z Oyiinga [0,t] opaaukaa KeTMa-KeT HKKUA MapTa WHTerpaiaiMus.
Hatumxana, 7' (0) = C Genrnnant kuputud Ba 7 (0) = 0 SKAHIATHHE
brubopra 0yub, 7(t) HoMabiayMm dyHKIuAra HucOaTan yiby

ro- 2 (5F) / () (¢ =)y =

k1

t

:Ct+/<I>6(77)(t—77)d77, 0<t<T (1.33)

WHTETrpaJl TeHTJIaMara 3ra 0yiaMus.
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(1.33)- ukkunum Typ Bosbreppa muTerpas renrsamacu 6§10,
VHUHT sroHa edumu yiby dbopmyna 6unan anukrana [14]:

()= / Busnjor Mt —)5] 00+ @7 (n)]dn, (134)

6y epna E, s (z)-Murrar-Jledbdnep dyuxumsacn [14];

A_ri<1';k>r (#) <I>7(t):/t61>6(n)(t—n)dn.

(1.34) dopmyaana suddepennuanian amaanau 6axapud, cYHIpa
d d
E [/\ t— (k+3)/2] - _°F [)\ ‘o (k+3)/2
gt Bz (At =1) g Zenya [ ME =)
dopmynaian doitanannd Ba O0Yi1akaad nHTErpaJIall KOUJTACHHU
KyJ1ab xamaa
®7(0) =0, Eprysy21(0) =1,
t
/E(k+3)/2,1 [A(t - 77)(k+3 } dn = tEp13)/2,2 [/\t (k+3) /2}

0
TeHIVIHKJIAPHU YbTHOOPTa 0inb, T (t) HU Ky#nJarnda TOmaMns:

T (t) = CtE 320 [NMETD/2] +
t

+/E(k+3)/271 [)\(t —77)““*3)/2} 7 (n)dn, 0<t<T. (1.35)

0
By dbyukuusan rekmupamus. $g (t) Ba $7 (t) byukuusirap xjpu-
Humuian ¢oitjananund, KypcaTuin MyMKIHKY,

¥ () = 20 (15 / (t — )28, (n) dn.
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5 (t) dynknusa Oy (t) dynknusra yxmar 6yaranu yayn, @5 (t) =
t*/20 (1), 6y epma € > 0. Bynn abrubopra omcak, ®'; (1) dynk-
MUSHUAT OXUPIH Kypunnmmgan ' (1) = tEF+D/20 (1) skanmmrn
kesm6 ankaau. Y xonga, (1.35) TeHrIMKIaH OCOHTHHA Kenb dnKa-
ukw, 7 (t) € C1[0,T]NC?(0,T) 6§namu.

(1.35) bopmyaa épramuna 7 (1) Ba 7 (1) mapuu xucobaab, cyurpa
yiapuu (1.31) maprra x§#in6, C' HoMabIyMHU GUp KUHMATIH AHUK-
JaiMus:

I

C =22+ 0 [ By [N =) *+2] @' () -

0
T

— M/E(k+3)/2,1 [)\(T — T])(k+3)/2} 7 (n) dn,
0
oy epaa
M = {TE 22 [NTE2] — 150 [N} 2 0.

C' HomabyMHUHD Tommiaran Oy kuiimarwau (1.35) TeHrIMKKa
kyiicax, {(1.31),(1.32)} macajanunr equMunn OHp KAMATIH TOMA-
mu3. Hlyngan cyur Kyiinaran Macasanuar eanvu ()1 coxana (1.28)
dopmyia OUIaH aHUKJIAHAIY.

OHIM KYHUIraH Macaia equMITHIHT () cOXa/la MaBXKY/IJIUTHHA Ba
ATOHAJIUTUHE HcOoTIaliMu3. Kyiinmarnda Geruiai KHpUTaiInK:

u(x,T)=¢p(z), —-1<z<0. (1.36)

Y xonna, kyinaran 1.2-macamanunr u (z,t) equmunn (Qy coxaia
Lou = 0 tenrnama yuyn (1.25), (1.36) Ba u (0,t) = 7(t), t € [0,T]
mapriap Oujan Kyiiuiran apaJiail derapaBuil MacaJaHUHI €duMU
cudparuia

mez/meamuamm—
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0

/w3<§>G3<xt50d5/ §) Gy (0,6, T)dE (1.37)

T

KYpUHUIIIA E3UMTAMA3 MyMKuH [4], 6y epia

Gs (2, :,m) = 2/ €= 2] x

(t —n —4nT)? (t +n — 4nT)?
Xn_zoo{expl E—o |7 |TTaEy |
. (t—n—2T —4nT)? (t+n—2T —4nT)?
! 1E—w) 1E—w) |

(1.37) dbopmynana t = h neb u (x, h) Hu TomAMHA3:

u (e, h) = / (1) G (, s 0,17) d—

0 0

- / 3 (€) G (2, h; £,0) d — / o (€) Gy (x, hs €, T) de.

x T

Byuu (1.25) maprra kyiiu6 sa (1.36) Gearmiamun xucobra osiuo,

0

o @)+ [0(©) Guylo i€ T dE = 0y (x), —1<<0 (139)

x

TEHIJIKKa 3ra Oyamus, Oy epja

By (x) = / v (1) G (. s 0,17) d— / 03 () G (.15 €,0) dE 403 ()
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(1.38)- ¢ (z) dbyukuusira aucbaran nkkuadn Typ Boabsreppa nu-
Terpas  Tenrimamacu 0yaub, ymumar saapocu  Gs, (x,h; €, T)
{(z,t) : =1 <2 <0,0<t<T,x#¢&} coxama y3IyKCH3 Ba
%13{1}0 Gy (z,;€,T) = 0, yur Tomoun Pg (x) sca [—I,0] ma y3aykcns.

Hlyuunr yayu (1.38) uarerpan renramanunr ednmu C' [—1, 0] cund-
Jla MaBXKyJ| Ba sirona [12].

¢ (z) dyuxmus (1.38) uarerpas TeHNIAMAIAH TOMMITAHIAH CYHD
1.2-macananunr equmu Qo coxana (1.37) dopmyna 6unan aHuKIa-
HAJIH.

1.2-macana Tyma xaa 6yaam.

1.3-§. IkkuH4YM Typ TEHIJIaMa y4YyH SPUM II0JIOCAaA
ymywmmii yiamor mapruian Tpukommn macasnacu

Ana 1.1-§ na G6aén kumaran Q spum nosocana Lu = 0 TeHria-
MaHU KapaiiMu3 Ba KyHUJIarun Macajland ypraHaMus:

1.3-macana.q) cogarure Enuzuda AHUKAGHZAH 8G Y3AYKCUS ULYH-
dati u (x,t) Pynkyus monuacunry, y Q1 6a Q2 cozarapda moc pa-
suULda le)u = 0 6a Lou = 0 meHaaamaraprHure pe2ysap evumi

oGaub, (1.2),(1.26) sa

u(z,0) = (), u(z,T)=p;(x), —1<z<0, (1.39)
xlin_lo uz(x,t) = ay (t) xlirfrlo uz(x,t) + ag (t) Dg, [b2 () uw (0,t)] +
ag () Doy [bs () w (0,8)] + by (£), 0 <t < T (1.40)

wapmaapry KaroamasHupcur, 6y epda a; (t), b; (t), pi(x) (J =
1,3)-6epuncarn  pynxyuasap  6Gaub, a;(t), b; (t) € C[0,T],
j = 1,3, pa(x), p3(x) € C[-1,0] 6a a;(t) # 0, t € [0,T);
©1(0) = p2(0) = 0 6a 1 () Pynryusa [0, +00) oparukda yasykcus
60 YE2APANAH2AH, :El—1>r—{loo 01 () =0; a 6a B aap aca (0,1) oparurra

Kapauwau bepunzan xaxkurul conaap; D, ea DfT - xacp mapmubau
dugdepenyuan onepamopaap [15, 16].
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a1 (t) =1, a2 (t) = az(t) = 0, t € [0,T] 6§aranma,(1.40) ynam
maprugas (1.23) yram mapru kennb IuKaiu.

Kyiitnnran macana edUMHUHUHT MaBXKY/JIMTHHU Ba STOHAJUTUHU
ncboraiimuz. Papas Kunaiiink, u(x,t)- 1.3-Macasanuar eanmu 61
cun. Macana mraptiapura acocaanu6, (1.5) Ba (1.27) Gearmnanuiapan
KAPUTANIINK.

Macananunr eanvuan Q1 coxaa (1.28) Ky puHUIIIA KUIUPAMUS.
By dopmynanan doiinananub sa (1.5) 6earunanam 3brubopra o1uo0,
7(t) Ba v(t) dynkuusap opacugarn () coxaman osunran (1.29)
MyHOcadarra 3ra 0yiamus.

Duan Macana mapriapuiu Ba (1.5) Genrmiaman xucodbra 0Jiuo,
Lou = 0 Tenrnama Ba (1.39) mapraapia o HE HOJTa HHTHATHDAME3.
Harmxkana

7'(t) + lim w, (z,t) =0, 0<t< T;}
z==0 (1.41)
7(0) =0, 7(T) = ¢3(0)

MyHOcabaTaapra sra 0ysamMus.

(1.40) yramr maprunu Ba (1.5) , (1.27) Gearnnamuiapnu sa (1.29)
TeHIJINKHE YbTUHOOpra ojicak, (1.41) Tenrmukiapaan 7 () HOMabJIyM
dyHuKIHATa HUCOATAH

7' (t) —yar (8) DS,V 7 () + ag (t) DG, [b2 (8) 7 (£)] +
+a (t) Dy [bs (8) 7 (1)) =

= —by (t) —va, (t) DSV D5 (1), 0<t < T (1.42)
KYpUHUIIIAIY WHTEerpo-auddepenimar TeHrjiaMa Ba Ky iujara
700)=0, 7(T) = p5(0) (1.43)

JerapaBHii maptiap Kegub dukaiu, Oy epia
7= 2T [(1+k)/2) T [(L - k)/2.

Arap (1.42) Ba (1.43) myHocabariapaan doigananud, 7(t) GyHk-
mustHn O6up Kuiimatan toncak, v (t) dyakums (1.29) TeHranKaaH
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ronmaaau. Cyurpa 1.3- macananunr eanmu Q7 coxaga (1.28) dop-
MyJia OpKaJu aHukjgana i, Q2 coxana sca Lou = 0 Tenrrama yayH
OMpUHYM YerapaBuili MacaJaHUHT €YUMHU cudaTuia

T
w(@,t) = / 7 (n) Gy (x40, ) di+
0
0

0
T / 02(6) Gy (0, 1:€,0) dé - / 03 (6) Gy (1, 1:€,T) de

xT

dbopmyrna Gunan anukaananu [3,4], 6y epaa

G1($,t;§ﬂ7):mx
- (t=n- onT)” ox _(75—%77—2nT)2
Xn;o{exp[ 1€ 1€-a) }

Hlynunar yayu Ooyngan Ooyén {(1.42),(1.43)} macamanu TaIKuK
KU OUJIaH Iy Fy/uianu0, Oy Macasa edUMUHUHD MaBKY U HHE
Ba SITOHATMTMHE HCOOTITAME3.

ApBaJst GUp KUHCJIN MacaJaHu KapaiMus:

7' () —yar (t) Dy P 1 (8) + az (8) Dy [ba (1) 7 ()] +
tas (t) DI [bs (0) 7 (5)] =0, 0<t<T; (1.44)
7(0)=0, 7(T) =0.

Jlemma. Azap (0,7) opasurda ay (t) > 0, az (t) < 0, az(t) <
0 6a by(t) > 0, by(t) > 0 menecusauraap Gasrcapurud, by (t) -
kamatmatiouear, dynryua, by (t) sca fematiduean dynrkyus 6faca,
(1.44) macana daxam mpusuan ewumea s2a 64aiadu.

Nc6or. Papas kuwraiinuk, (1.44) macama 7(t) # 0,0 < t <

T eummra sra Oysmcun. ¥ xosama sup|7(t)| = |7(§)] # 0 6ymamm,
[0,7]
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6y epaa & — [0, 7] opanmuknarn kaugaiigup con. 7(0) = 7(7T) =

0 maprmapra acocan £ # 0,6 # T. Jemak, £ € (0,7). Yuna

7(t) dyuxmus ¢t = £ HykTama mycbar Makcumymra €ku Maubwuii

MUHUMYMTa 3pUTaiu. ByHn Ba JjleMMa TmapTjapuHu Xamaa OyTyH

TapTub./IM XOCUIAJIAPHUHT Xoccagtapuun [25] Ba kacp Taptubin mud-

bepentmal onepaTopaap yuyH KCTpeMyM NpHHIUIHHE [15,16] 9bTH-
Gopra osicak, 7(&)-mycbar makcumyM (Manduit MuHIMYM) GYIrana

Ky#ngara TeHrcu3InKIap Ypunam Oyaaau:

PO =0(z0), e Dy W) > 0(<0),
az (t) DG, [b2 (1) 7 (D], < 0(>0),
as (1) Dz [bs () 7 (1)]|_, <0(>0).
Bysapra kjypa
(&) — {ar (1) D927 (1) -
—as (1) D§, b2 (1) 7 (5] — a3 (1) D s ()7 (]| __ <0 (> 0)

6ynanu. By renrcusnuk (1.44) mynocabarsiapHuHr OUPUHINCHTA 3UJ1-
mup. Bus ayq kenran Oy kapama-kaprmwmmk 7(t) Z 0,0 <t < T
J1ed Kuaran ¢apa3uMu3 HOTYFPU SKaHJIUTUHU Kypcartaqau. /lemax,
(1.44) macasa dbaxar TpuBHaJ edumra sra. Jlemmva ncbor 6¥imm.

1-treopema. Azap semma wapmaapu basxcapuisean ofaca, {(1.42),
(1.43)} wmacana 6ummadan opmur, evumea 226 64AMaT0U.

Vc6ot. Papas kuaiimmk, {(1.42), (1.43)} macara 7 (t) Ba 7 (¢)
eqnmiiapra sra Oyscun. ¥ xonga 71 (t) — 7o (t) = 7(f) byHkims
(1.44) macananunr equmu 6yaaan. Jlemmaaa uc60TIaHINKH, Oy Maca-
ga dakar 7(t) =0, 0 <t <T eunmra sra. Bynjgaun 71 (t) = 7 (1),
0 <t < T skannuru Keyud dukaiu. 1-reopema ncboOTIaH 1.

Dumn {(1.42),(1.43)} macana eduUMHHUHT MaBXKYJIJIATHHA K¥D-
cartumra yramui. Kyiiugarn teopema ¥puHn:
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2-teopema. Jlemma wapmaapu ea a; (t) € CH[0,T]NC?(0,T),
J = 1,3 wapmaap Gascapunzan 6gaca, {(1.42), (1.43)} macara azona
evumea s2a 09ra0u.

Hc6or. Jlemva mapTiapy GazKapuITaHIurd yIyH, arap MacaJa-
HUHI e4UMM MaBxKy/| Oyica, y arona. Maca/ia e4MMUHUHD MaBXKy/1-
JuruHE ucbortam Makcaanaa,(1.42) renrramManu

7' (t) = yar (8) DS, V27 (8) — az (£) DG, [ba (1) 7 (1)) —

—as () D2 [bs (t) 7 ()] — by (t) —yay () DS P05 (1), 0<t<T

K pUHHUIILTA 6310, YHHHT YHI TOMOHMHH BAKTHHYIA MAbJIYM (DYHKITHST
ne6 xucobmaiivmuz. Y xouaga 6y renrsamanuar (1.43) mapriapHua
KAHOATIAHTUPYBUN €IUMHU YIVH KyHHUIarud TeHTIHK

= [ 1t {rn () DB (0) = aa () D5, o ) 7 )]~

—as () Dy [bs () 7 ()] = 7ax (n) DG, @5 (n) = b1 (m) } d+
+3(0) (¢/T), te€[0,T] (1.45)
ypunau 6ynamn (23|, 6y epna H (t,n)-T'pun dbyukumscu:
_[tin=T))T, 0<t<m;
HED =0y g<iet

(1.45) TeHTIMKHUHT YHI TOMOHHIA Kacp TapTHOJN XOCHJIAIap-
HUHI EANIMACHHE KYIMI3 Ba Iy XaJ1ap HIITHPOK STIaH HHTErpaJi-
ngapuu O6yraknaiivmus. Cyurpa H (¢,0) = H (t,1) = 0 sxanuruau
ybTHbOOpPra 0/uo,

T 7
/ ’71 H(t,n)a ( / YD (2) dz—
0 0
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1 8
_F(l—oz)@n Htm o (n / AT (7) da
0

19 ’ )
_ma_ﬁ[[{ (t.n)as (77)]/(2—77) by (2) 7 (2) dz} + By (1)

n

TEHIJIMKKa 31a Oysramu3, 0y ep/a

=/TI1+k) /2],

T
_ t
=~ [ H e [ () DG () + 60 1)) iy (0) 7
0

Takpopwuit nHTerpaIapa HHTErPALIAIT TADTUONHA §3rapTHPUIIT
koujacuaan Ba H (t,n) dbyakuusnuar k¥punuiimian doiijganianud,

T(t)+/T(Z)K5(t,z)dz:<1>9(t), 0<t<T  (146)

KYPUHUIIIAIY WHTErpaJ TeHrjaamara sra o0yiamus,0y epia

%/ Js-1/2 ?7 (H (t,1) ar ()] dip—
s [t e ] i
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g (t) Ba K (t,2) GyHKIUSIAPHUHD TY3UIHIINAAH Ba Gepuiran
dyukIugaapra Kyinarad mapriapaan ¢gpoitgananud Ky pcaTun My M-
kunku, Oq (1) € C[0,T]NC?(0,T); K;s(t,2) € C[0 <tz <TJ;
K (t,2) Ba K5y (t, z) dynxmusinap aca {(¢,z) : 0 <t,z < T} virpu
TYPTOYPUYAKHUHT ¢ # 2 HYKTAJApUIA Y3IAYKCU3, t = z Oyaranga sca
OMPUHYN TYP CAKPAIIra 5ra OYVIHIIN MyMKHH.

(1.46) - momabaym 7 (t) dyukusara xHucbaran OpearoJbMHAHD
UKKUHYH TYD HHTerpai renraaMacuaup. Y {(1.42),(1.43)} macanara
sxBuBaJgeHT 0F/m0, (1.44) 6up XKunC/IM Macazara

T
+/7‘ K5 (t,n)dn=0, tel0,T] (1.47)
0

6up KUHCAM WHTerpaJa TeHriaMa Moc kenann.(1.44) macana dakar
TpuBMaJ edumra sra Oyarawauru yayn (1.47) 6up KuHCIM HHTET-
paJ TeHryaMa XaM (GakaT TPUBHAJT €dMMIa sra Oyaaau. Y Xouaa
Dpearonbm anprepHaruBacura [12] acocan, (1.46) 6up xuncaumac
HHTErpaJl TEHIJIAMAHIHT €IUMI MaBKy/I Ba srona. g (1) Ba K (t, 2)
dbyurnusIapauHr X0ccantapuian doitnananut, (1.46) TeHrIaMaHuHT
7(t) eanmu C'[0,T] N C?(0,T) cundpra KapauLMjuruiu KypeaTui
kuitnn smac. demak, y {(1.42),(1.43)} macamanunr xam eaumu Gya-
T
2-Teopema UCOOTIAHIN.



II BOb

ITAPABOJIO-TUIIEPBOJIMK TEHIJIAMAJIAP YUYH
YETAPABUN MACAJIAJIAP

2.1-§. CuHryngap ko3¢ unmueHTaIn TeHrjiaMa yayH
TpukoMmn Macaiacu

Q = Q1 UABUQ, coxana
k
Lgk)u = Ugy + —1uCC — U — )\fu, (r,t) € Qu;
0= L%y = xr
LWy =4 +@u — Uy — A2 t
2 — Ugy T T tt oU, ('Ta ) € QQ

KYPUHUIIIAIY TeHIJIaMaHu Kapaiimus, Oy epaa Q1 = {(z,1) :
0<z<+400,0<t<T} AB={(x,t): =0, 0<t<T},
QQ = { (Zlf,t) <t < ZC+T, (—T/2) <x < O}, kl,kg, )\1, )\2 -
Gepuiran Xakukuil comnap 6yaub, ki, ke € (0,1).

Lgk)u = 0 Ba Lék)u = 0 reHrmamagap Moc paBumiaa ()1 Ba (o
coxajapaa mapaboJuK Ba runepbouk Tunra teruniid. [lyHuHr
yayn Ly = 0 — Q coxana napabosio-rumnep6onK Tenrama 63.1uo,
yHEHT © = (0 THII ¥3rapuil YU3UFH XapaKTePUCTHKA SMAC.

L%y = 0 renrimama yuayn Q coxaua Tpuxkomn Macatacu Kyiina-
rrnya 0aéH KUJIMHAIN:

2.1-macana. yndai u(z,t) € C(Q) N Coy (Q1) N C?(Qs)
dyrxyus monuscunru, y Q1 6a Qo coxarapda moc pasuwda
Lgk)u =0 s6a Lgk)u = 0 meH2AaMarapHuHe Pe2YIAP ewumMy OFaub,
AB xecmada

lim (—z)u, (z,t) = lim 2"u, (z,t), te (0,T) (2.1)

z——0 z—+0

yaaw wapmunu, Q cona wezapacuda sca
u(z,0) = p1(x), 0<z<+oo; (2.2)
u(=t,t) =2 (t), 0<t<(T/2); (2.3)
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lim w(x,t) =0, 0<t<T (2.4)
T—+00
we2apasull WaApPMAGPHY Kanoamaanmupcun, b6y epda @1 (x), oo (t)-
bepunean ysaykcus Gynryusiap 6gaub, 1 (0) = w9 (0) = 0 keau-
wys wapmu baxcapuradu 6a lirf ¢1 () = 0.
T—T00
MacaJia eduMUHIHT MABKYIJIUTHHA B ATOHAJUIMHA HCOOTIAAMES.

®apa3 kunaitauk, u (z,t)- 2.1- macasanunr eanmu 63acun. Macana
HIapTJIapura acocaanu6, Kyingary GeIrmIaluIapil KHPUTARINK:

u(—=0,t) =u(4+0,t) =7(t), te€[0,T]; (2.5)
xlirﬂo oM, (z,t) = v (t), te(0,7). (2.6)

Jlactnab, kyimaran Macagann () coxXaAa TaJKUK KHIAMINK.
Ly = 0 rerrnamana, (2.22),(2.4) werapasuii maptia Ba (2.6) Ges-
runanmaapaa u (z,t) = e Mw (z,t) aaMamrupum 6axapcax, w (z,t)
dyukiusdra nucbaran

k
wxx_‘_;lwx_wt:()a (l‘,t) te;
w(z,0) = ¢1(2), 0 <z < 4o0;
11120 M, (z,t) =My (t),  te(0,T)
lirf w(x,t) =0, te0,7]

MacaJjara sra Oyjamms3. Xocua KujuHran Oy macajia eduMUHUHD
mabaym dopmynacunan doigananud ((1.28) dopmynara kapasr)
Ba U (r,t) dyukuusra Kaiituod, 2.1-MacajaHuHr eduMuHN (1 COXana

u(z,t) = [207R)/2) /(2N x

“+o00

1+kq —(x24-£2 €T B _ 1+k
g /(pl I <2_§> SR (Tl> g
0
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t
x / MO0y () e A (1 — )~ UHRI 2 gy, (2.7)
0

KYPUHUIIA 63U MyMKUH 9KAQHJIUTHHE Tomamus, Oy epma [, (z)-
MaBxyM aprymentiu bBeccen dynkuuscu [2,16]:

Lo =3 2

I +a+1)

' (2)-Ditnepuunr ramva-byukmusica [1,16).

(2.7) dopmynana © — +0ga aumurra Yub, (2.5) Gearmaantan
BTUOOPTA OJTaH X0J11a, HoMabayM T (t) Ba v (t) dyHKIHsIap opacu-
garu ()1 coxaaaH oJMHTaH Kyingarn PyHKIIMOHAJI MyHocabaTra 3ra
Oy 1aMus:

+o0

7(t) =2"hr! (1+Tk1) g (k1+1)/2 / o1 (€) fkle—xft—é/(zxt)dg_
0

t

1+Ek

—ortrt (R0 [ ety gy R (2)
0

Duan Macasand (Qy coxXaja TAIKUK KUJIUIra Yramus. Bymiga
(2.1) mapr Ba (2.6) Germaangan Keaub IHKYBUN

lim (—z)"u, (2,t) = v (1) (2.9)

z——0

TeHIIUKIaH doiinanranamus, 6y epaa 20 = ko.

L

u = 0 renrmamasa Ba (2.5) , (2.9) Gearmnamniapaa
2= —[—x/(1-28))""" (2.10)

aJaMarTupun daykapub, Kyiugara MacaJjara ara OyjiaMus:

(—2) gy — s + N2(—2)u = 0, (2.11)
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w(Ot)=7(t), limu. =(1- 200 (t) = (¢),  (2.12)
Oy epna l =45/ (1 —20).
Mabaymku, arap 7 (t) € C'[0,T] N C?*(0,T), v, (t) € C*(0,T),
[t (T — )]’y (t) € L[0,T] 65uca, (2.11) renrnamamunr (2.12) mapr-
JIapHHU KaHOATJIAHTUPYBYMU €YUMHU

1

u(z,t) = / u [[i—(i_la_%;:gl)]jﬁ—l [2)\20 s(l— s)] ds+

0

1

nit+o(2s—1)] -
+’)/22/ ATRNTE I g [2)\20 s(1— 3)] ds (2.13)

KypuHuIa anukaasann [13], 6y epna

(28 _I'(2-2p) 2 (1+2)/2
71_1“2(@’ 2T TR —p)y U_l—l——Q(_Z)Jr '

(2.12) 6esrrmainu brubopra ojcak, (2.13) dopmynagan

u(z,t) =
B 17[25—}—0(23—1)]_ oS ds

0
1

e ap eV e

dopmyaara sra OyIaMus.
(2.14) dopmyrana z = — (1 — 203) (—2)" " anvamrrupnm Ga-

k
Kapcak, Lé Ju = 0 TenrIaMAHHET

w(0,8) =7(t),t€[0,T]; lim (—z)* u, (x,t) = v (t),t € (0,T)

z—0
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HIapT/IapHA KaHOATJIAHTUPYBYMU €YUMU Keand YUKaJAn:

1

s [

1

(s, [vIE—e(@s—1)] ST ds
(—) 72/ TR I g [2A2 (1 )]d, (2.15)

Gy epma 7, =T' (1 —26) /T? (1 - B).
Quan (2.15) dbopmysaa Guian aHuKIAHTaH eTuMHA (2.3) MmapTra
OV iicyHIIPaMU3:

u<_gg) :%O/[ (1<_>)] oot [hat/3 (1= 5)] ds—

(% )ﬁ/ 1_5 Lo [rty/5TT=9)) ds =

0

=y (t/2), t€0,T]. (2.16)

(2.16) dopmysaga ts = z asmalrTupuin 6azKapuil HATHAKACKIA
t

Nt~ / 7(2) 2 {(t —2)"" s [)\2 \/W} } dz—

0
t

2270 [ {0- 2Ly /e -2 s =

=y (t/2), t€]0,T] (2.17)

TEHTJINKKA 3Ta Oy1amMus.
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Kyitugarn renrnukiapan ybrrb0pra onub [13|

(t—2)" "Iy [)\2 z(t— z)} =

/(t — )", |:>\2 z(z— 5)] ds,

z

0
T ot

t

(t—2)"Ig4 [)\QM} = %/(t — )", [)\2 z(z— s)} ds,

z

(2.17) renrynkHu ymody KYpHHHUIILIA 6310 OTaMus:

t t

Nt / 7(2) 27 5; / (t= )" [Nav/z (= 5)] ds  da—

0 z

t t

—%2%_1/1/(2)2_5 gt/(t—s) T -)\2 z(z—s)- ds pdz =

0 z
6y epna J, (2)- 6upunau Typ Beccen dynknuscn [2,16]:
i": —1)/(z/2)%e
= TG +a+1)

(2.18) TeHrmKmarum WYKM WHTErpasiapia nactiaad, oymakiaab nH-
TerpaJjiian KougacuHu Oazkapamms, cyHrpa t Oyiinda guddepen-
nuastaivmns. Harmkana

t

%tlw/T (s) "1t — )" ds+

0
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+71t1_2’3/7' (2) 2P {/ (t— 3)5_1%% [)\2 z(z— s)] ds} dz—

0

¢
— 7,221 / v (s)s Pt —s) Pds—
0

—7,2%0= 1/V(z) 2P {/(t 3)_’8%% [AQM] ds} dz =

0 z

= P2 (t/2), te [O,T]
TEHTJIMK XOCHJ O.1a,11.
By udonagarn kappaan narerpaanapaa Jupuxie popmynacuaan
[21] doitnananud, wHTErpaLIAIl TADTHOUHE 3rapTUPAMU3:

t

7125126/@ _ S),@—lx

0

X {7(3)361—1—/7(2) A= 1%Jg [)\ M} dz}ds

0
t

_,—)/2225—1/(25_ S)_ﬁx

0

x{y(s)sﬁ—i—/ (2) 2 5§J0[)\m]dz}dsgog(t/2).

0
By tenryimkuum ymdy

B = s [0 (70) 2 Wi @
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oneparopian |13] doiigarannd, Kyiingarnda 30 oI MyMKHUH:

t

7t / (t — )" 'BL* [7(s) s '] ds—
0
¢
— 7,221 / (t—s) "B [v(s)sP]ds =2 (t)2), t €[0,T).
0

Y1 Ba 7o JAPHWHT KYPUHUILIAPUHI YBTUOOPTA 0O, OXUPTHU TEHT-
JIMKHU

t

['(26) 195 1 — §) B2 [ (5) §1] ds—
T F(ﬁ)o/(t 7B [ (5)

t

e [ B )5 s =

=y (t/2), t€]0,T]

KYPUHUTIIA €KW Kacp TapTHOIN WHTErpaJs omeparopJap épaamMuaa
Kyiinmaruda €3ub oamMus:

v3Do By [1 (1) 1771 — 4t Dy By [v (1) P =

=127, (t/2), te[0,T] (2.19)

Gy epna 3 = I'(26) /T (B), 74 = 27T (1 = 28) /T (1 - 3).
(2.19) renruinkka Dgt Kacp raprubsiu Juddeperimalt oneparopHu
KyJ1ab, cyHrpa Kacp TapTub/in oneparopJaapHUHT YOy

Dy D [f ()] = f(t), Be(0,1);

Dt* Do 77 f () = 7LD f (1),
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xoccasapunn |13] sbrubopra ouo,
5B [r (0)1071] =t D B [v (1)1} =

= Dy, [t e (t/2)] . t€(0,T) (2.20)

TEHIJIMKKA 37 0y 1aMu3.
By tenrimkka

S I

oneparopuu [13] ky1ad Ba Kyitugarn
A2 B [f ()] = f (1),
A le =l D% o = mP B v (@) | = m| 7] } =

= sign(z —m) D" (1 —28) |a —m|" ' x

x

« /u Oz — 2T 5[\ (@ — )] dt

m

> agJo [)\\/(x—m) (x —t)| dt

TeHrUKIapHu nHobarra onub [13], 7 (¢) Ba v () HOMabAYM DYHK-
MusIap opacuaaru (Jy COXaJaH OMMHTAH Kyiuaarun byHKIHOHAT
MyHocabarra 3ra Oyjiamus:

t

)= [ v - Pt -l 10, (22)

0

Oy epja
75 = 2710 () /[0 (28)T (1 - B)],

ft) = ,Yfltl ﬁAl ,\gDﬁ [tm 1 (t/2)}
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[MMynpait kuaud, 2.1-macasia edumra 3ra OYJIUIT MabHOCHIA
{(2.8),(2.21)} renriamanap cHCTEMACHTA SKBHBAJCHT KEJITHPUJIIL.
By cucremanan 7 (t) Ba v (t) GyHKIEsLIApHE OUD KAAMATIN TOICAK,
2.1-macajganuHT equMu (1 Ba Q2 coxanmapia Moc pasuriia (2.7) Ba
(2.15) dopmyaanap 6unan anukrana . lyaunr yays 6yaian 6yéxn
Oy cucTeMaHH €YUl OWJIAH HIyFY/IIaHaAMEI3.

(2.8) Ba (2.21) dopmynanapaan 7 (t) HOMabIyM QYHKIHIHE YH-
Kapub Ba

K (t,2) = 75(t —2) " Ts A (t = 2)] +

+2—k1F—1 (kl + 1) Q_A%(t_z)(t . Z)—(k1+1)/2
2 )

fi(t) = e Mto~hip—t (—1 —;lﬁ) ()2 o

“+oo

X / 1 (€) EMe /U0 ge — AP AR D (129710, (2/2)]
0

OesiruIaILIAPHT KUPUTHUO

t

/ v(2) Ks (t,2)dz = f1 (8) £ € (0,T) (2.22)

0

TeHIJINKKa 31a Oy1aMus.

(2.22) -v (t) HomabiayMm dyHKIHAra HECOATAH CYCT MaXCyCJAUKKa
sra Oysran 6Gupuaan Typ Bosbreppa naTerpana renriaamacuup [12].
©1 (0) = ¢ (0) = 0 mapraan doiigatannd, K§peaTuin KUAHH SMACKH,
(2.22) renrmaMaHuWHT eunmMra sra Oyuawumt maptu, abEu fi (0) = 0
TeHIVINK OarKapujiaIu.

OHan (2.22) uHTErpan TeHIJIAMAHU TAJIKUK KUJIHIITA §Tamus3.
Nurerpan tenrmamanunr sapocn Kg (t,z) dyukimusan Kyidnmgara
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KYypuHHIILIA €310 oJIaMu3:

(t—2)"Kq(t,2), 26 > (k1 +1) /2;
Kﬁ (t,Z) = (t_z)72ﬁK8 (ta Z)’ 25: (kl + 1) /2;
(t —2)"F 2K (8, 2)), 28 < (k1 +1) /2,

Oy epaa B
K7 (t,z) =vJ-p A (t — 2)] +

+2—k1F—1 (1 + kl) G—A%(t—z) (t _ 2)25—(k1+1)/2
2 Y

K (t,2) = 75 [Ma (t — 2)] +

Lo-kp-1 (1 + kl) oM (2)
2 )

Ky (t,2) = s(t = 2) 005 D (¢ - 2)] +

49 kip-t (1+_kl) e M(t=2)
2

VMymuiinkan gerapasavaran xoana 23 > (k; + 1) /2 n1e6 dbapas
Kuaaiink. Yaa (2.22) TeHrJIaMaHUHT €9UMUHE TOIHIT MAKCA/ /1A,
VHU

t

/ % Ko (b 2) — K (1 8)] det

t— 2z

t

+K7(t,t)/%dz=fl (t), te€(0,T)

kypunumaa €3ub omamus. Ky (t,t) = 75 9KAWIMIHHA YBTHOOPTA
0JICAK, OXUPI'Y TE€HTIUKHA

t

/(V(—Z))mdz:%lx

t—z
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t

v(z
A nw- [ ) s | e 0.7) 22
I
K PUHUIIIA E3UIT MYMKWH.

(2.23) TEHIIMKHUHT ¥HI TOMOHMHH BAKTHHYA MabJIyM (DYHKIHs
Je6 xucobsiacak, y v (t) mHoMmabiym dyHkuusira nucbaran AbGe/ib
uHTerpas TeHraamacu [12| 6§aub, yHUHD 9roHa eduMu

¢
d _
v (t) =Y (t—s)*'x

fi(s / 5 [K7(s,2) —s]dz pds, t€(0,T) (2.24)

bopmyta Gutan aHuKIaHAH, Oy epaa v =[5 (26) T (1 — 26)]

(2.24) maru Takpopuii HHTErpaJIia WHTErPaJLIAIl TADTHOUHE §3-
raprupub, v (t) Homabjaym QyHKiusra HucOaTaH Kyiujara Kypu-
HUTI AT

t

I/(t)—i—%/l/(Z)Klo (t,z)dz= fo(t),t € (0,T) (2.25)

0

UKKUHYIM TYp Bosbreppa unTerpas renriamacura [12] sra 6y1amus,
Oy epaa

t

Ko (6:2) =% [ (¢ =) (5 = 27 [K2 5,2) =] ds.

t

Fa) = [ (=9 fu(s)ds

0
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Arap o1 (0) = ¢ (0) = 0 mapruun xucobra oub,
o2 () € C[0,T/2]NC*(0,T/2),

Py (t) =t (t) e <1, 2 (t) €C?[0,T/2]
mapriap xaMm Oaxkapuicun 1e6 dapas kuicax, fr (t) € C[0,T] N
C?*(0,T) 6ynamu.
K (s, z) GyHKIUSHUAT K pUHATIAHEA Y5TUOOPTa oyicak, Ky (s, 2)
dyHKIHS
t
Ky (87 Z) = / (t - S>2571(S - Z)i(lirl)/Q[N(lO (87 Z) ds

K§ prHIIIa 6306, Gysaa Ko (s, 2) Kyingarn xoccamapra sra Gyaram
MabJyM (pYyHKITHS:

[N(IO (87 Z) € Cl ([07 T] X [07T])
& Rn(s.2) = LR (s.2) = (s — 90420 (1),
0s? 0s?
Unrerpannamt y3rapyBuncuau § = z + (¢ — z) 1) TEHDJIUK OPKAJIH
anvarrupu6, Ko (¢, z) Gysxusarar

KlO (t, Z) =
1
S e L Ry SRR L
0

Kypunumunu Tonamus. Byun Ba 26 > (k; + 1) /2 TeHrcusiukHu
ybTHbOpra oscak, (2.25) renrmama

t

V() + / v (t) %Kw (t,2)dz=fo(t), te(0,T)  (225)

0
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KYPUHUIILIA €3UJ1a/11.

Ky (t, 2) GyHKIUSHAHT OXUPIH KYPUHATITHAAH Kenb 9uKa Ky,
(2.25') mHTErpas TEHNTAMAHWHT SPOCH %Klo (t, z) cycT MaxcycnK-
Ka sra Oyaran hyHKImMgIaH nbopaTanp.

V xoma, uKKuH49u Typ Bosbreppa nHTerpaJ TenriaMasapyu Ha3a-
pusicura Kypa, (2.25') uHTErpas TeHrJIAMAHUHT e4NMU MABXKY/ Ba
arona 656, y C' [0, T)NC?(0,T) cundra rernman 6ynanm.

(2.22) Tenrnama ednmuHWHT MaBxKyamura 205 = (k;+ 1) /2 Ba
203 < (k1 + 1) /2 6§ran xo/u1ap/a XxaM KOPUIArKIEK HCOOT/IAHA/IH.

v (t) momabaym dyHknus (2.22) TeHrmaMaaH TONUITAH/AH CYHT,
7 (t) dbynknusa (2.21) TeHrIMK OUTAH AHUK/IAHAIN.

2.1- macaJja TVJIa Xajd STUJIIN.

2.2-§. Cunrynasgap ko3ddunmueHTsin TeHrjiaMa yiyH
TpukomMu MacajJacCMHUHT MKKWUHYY BapPUAHTU

By naparpadna xam Ly = 0 rerrmamann Q = Q; U AB U Qs
coxana Kapab, TpukoMu MacaJacHHH KyAumIaru BapHaHTIa ypra-
HAMES3.

2.2-macamna. [lyndat u(z,t) € C(Q) N C’i’tl (Q1) N C*(Q2)
Pyrryus monuacunku, y Q1 6a Qo coxarapda moc pasuwda
Lgk)u =0 6a Lgk)u = 0 menaramaraprume pe2yssp evumu 05iub,
AB xecmada yuby

lim (—2)"u, (z,t) = lim au, (z,t),t € (0,T) (2.26)

x——0 z—+0
yaaws wapmuny, Q cozanumne wezapacuda sca (2.2),(2.4) ea

u (ZE, t)|;r:t—T = ¥2 (t) ) (T/2> <t < T (2'2

~J
~—

we2apasull WAPMAGPHY KaHOGmAGHMUPCUH, 6y epda @1 () ea @ (t
— bepunzan yaaykcus Gynryuaiap 6gaub, lirf 1 () =0, ¢1(0)

0 6a o (T') = 0 meneaukaap basicapuaadu.
Macaﬂa CUUMMHWHHUHT MAaBXKYIJUTIN Ba ATrOHaJUTHWHH, COAJAJINK
yvayH, ki = ko = k € (0,1) 6yaran xonga ncbornaiivus. Papas
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Kuiaik, u (r,t) — kK{iiuiran Macajanuar eaumu 0§acun. Macasia
mapriapura acocianu6, (2.5) Ba (2.6) Gesrmraniapan KaOya K-
JAAUK.
Jactiab, ky#iuaran Macajganu ()7 coxajia TaIKUK KHIAMHU3.
Mambaymxn, L1 ¥y = 0 renrmamanunr (2.2), (2.4) Ba (2.6) mapr-
JAPHU KAHOATJIAHTHPYBYM eduMu (2.7) KYPHHUIIIA, TbHH

+oo

2 x(l_k)/2 1 - 2

u(z,t) :e_Ath—t/gpl (f)fi £ I ik i ( 5) dé—
0

t
1 ]{3 2 2 2 _1+k
e () et [ty ey (2as)
0

KYPUHUIIIA aHUKTaHATH, Oy epaa I, (z)- MaBxyMm aprymentiun Bec-
cen dyuxnuscu, I (z)-Ditepauar ramma-QyHKIUACH.

(2.28) dopmynaga x — +0 na muvmurra §Tud, (2.5) Gearnaantan
BTUOOPTa OTaH X013, HoMabayM T (t) Ba v (t) dyHKIuAIAp Opa-
cugaru () coxaaaH OMWHTaH Kyimmarun HyHKIMOHAJ MyHOcCabaTTra
sra 6y 1aMus:

+oo
P =2t (SRR et [ e
0

t

A (ﬂ) / My (n) (t — n)_%kdf. (2.29)

2
0
Duan (Qy coxaja MacaJlaHd TAAKHK KHUJIUIITa YTamu3. ByHma
(2.26) yoam maptu Ba (2.6) GerunaniaH Keand duKyBId Ky iiuarn
TEHIJIUK,IaH

lim (—z)*u, (z,t) = v (t),t e (0,T) (2.30)

x——0
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doitnananamusz Ba 7(t) € C[0,7] N C*(0,T), v(t) € C*(0,T),
[t (T — )] *°v(t) € L]0,T] ne6 dbapas xunavmus. Yuga L,y = 0

TEeHI'VIaMaHHNHT

w(0,8) =7 (t), lim (—2)"u, (z,t) = v (t)

x—0

MAPTJIAPHA KAHOATJIAHTUDYBYHN ednmu (2.15) KYpUHUIILIA, AbHU

et = [ Al o T

ke / vit—z(2s—1)] -
—(—x) 72/ ATESICE I 12 [2)\21‘ s(1— 8)] ds (2.31)

KVPUHUIIIA aHUKIaHAIU, Oy epa

(k) .  T(1—k)

lo(2) =Tla+ 1)(2/2) Lo (), = 75592 = Fa (1 1 /9

Dumu (2.31) dbopmyma Gunan anukranran edauMin (2.27) mapTra

OViicyHIMpaMK3:
t—T t+T
ul ——,——— | =
2 2

- 71/ [Z[t __(Z)]_@ /2)/]2 (22 [/\2(t —T)v/s(1— 5)} ds—

(1
/ 1—3’“/2]X

0

T 1o [AQ(t— 1—3]ds ol(t+T)/2],t€[0,T]. (2.32)
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(2.32) dopmyaaga z =t + (T — t)s anmamrrupuin bazkapcax,

(T — lf)lk/T (2) (T — z)(k/z)flx

x {(Z DL, [Ag\/(T ) (- t)] } dz—

T
—ww*/?@wT—@*”x
t

x {(z ) S [AQ\/(T (- zﬂ } dz =
— oo [(t+T)/2], tel0,T] (2.33)

TEHIJIMKKA 3Ta Oy 1aMus.
Kyinmgarn

(z—t)°I, [AQ\/(T —2)(z— t)] =

- —%/(s —t)""Jy |:)\2\/(T —2)(s— z)} ds,

t

rerryinkHE |13] 9brubopra oaran xouana, (2.33) TeHIMKHE

T

(@ =0 [T -5 x

t

X {%/(ts)’glJo [)\2 z(z—s)} ds} dz+

z

T
75281 / v(z)(T - z)_k/2><
¢
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X gt/(t—s) ﬁJO[)\ z(z—s)}ds dz =

— oo [(t+T)/2], te[0,T] (2.34)

KypuHHIIIA 63Ut MyMKuH, Oy epia J, (2)- 6upuaan typ Beccer
dyHKIHACH.

(2.34) TeHIIMKIATH HIKU HHTErpajiapra 6 1akiad MHTerpaJLIall
KOUJACHHE K¥J171a0, cyHIpa Xocu1 Oy iran ndoaagaru Kappaad HHTer-
paJjiiap/ia MHTerpaJsuiall TapTubuuu y3raprupuod, yuoy

T

W@ =0 [ s = 2 ) (@ = )

t

+/T(z) (T—z)kml%Jg [Ag\/((T—z) (s —2))| pds—

T
_2k—1,)/2/ k/? (S) (T i S)—k/Q +

s [v @@= VT =2 G- ) pds =

— o, [t +T)/2], tel0,T], (2.35)

TEHIJINKKa 31a OyramMus3.
A o ..
By tenrmmknun B;) onepaTopHUHT KypuHHIIIIAH (oiitananuo,
Kyfimgarnda é3ub OJHIT MyMKUH:

T
lk/ DB [ () (T — )] ds-
t
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T

—wzzk—l/(t—s)ﬂBQF?Q v () (T = )| ds =

=@ [(t+T)/2], t €10,T].

71 Ba Yo JAPHUHT KYPUHUIIJIAPUHU 3HTHOOPTa 0110, OXUPTH TEHT-
JINKHU Kacp TapTuOIM HHTErPaJI olepaTopiap épraMuia Ky inaarnia,
€316 os1aMu3:

’}/3D k/QBl A2 |: (t) (T o t)(k/?)—1i| _

—(T = ) DR B v (1) (T =) =

= (T —t)" Yo [(t+T)/2], telo,T], (2.36)

6y epra 3 = I' (k) /T (k/2), 74 = 2" (1 — k) /T (1 — k/2).
(2.36) TeHrIIHKKA DfTQ Kacp TapTubin gudpepennua onepaTopHu
Ky/1ab, cyHrpa Kacp Tapub/u olneparopJapHUHT YOy

DEDLfF )] = f(t), Be(0,1);

Do =" DL, f (@) = |o = 5" D" [l = sl'f (2)]
r<0, 1e€l0,1), [l+rl<1

xoccanapunu [15,16] sbrubopra oo,

By [ (0 (T = )*?7] -

=D {r -0+ 1A}, te 1) (237)

TEHIJIMKKA 3Ta Oy1aMus.
1, o .
By Tenrmukka A, omepatopHu Kynaab Ba Kyinmgarn

AFRBRE ()] = f (1),
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A2 e = m D2 e = mP B v (@) o = ml | | =

= sign (. —m) T (1 = 208) |z —m|”'x

T

« /y(t)p; BT A (= b)) dt

m

Tenraukaapun nnobarra onunb [13], 7(¢) Ba v (t) HOMabAYM DYHK-
nuAnap opacuaaru (e coxagan oaHHraH GyHKIHOHAT MyHocabaTra
sra O6Y1aMus:

T(t) = 75/ (ZV_(ZZ)k jfk/2 Mo (z—t)]dz+ f(t), te]0,T], (2.38)
Oy epaa
75 = 27T (k/2) /T (k)T (1 - k/2),

F(t) = (T =) AR D (T -0 e [0+ T)/2]}

[MMynpait kuaud, 2.2-macasia eduMra 3ra OYJIUIT MabHOCHIA
{(2.29),(2.38) } Tenrmamagap CHCTEMACUTa SKBUBAJICHT KEJITHPUJIIHL.
By cucremanan 7 (t) Ba v (t) GyHKIUsIapHE OWD KAMATIN TOTICAK,
2.2-macajanuHr ednmu (1 Ba Qo coxagap/ia Moc pasuriia (2.28) Ba
(2.31) dopmyaanap 6unan anukrana . lyHunr yays OyHian 6yén
Oy cucTeMaHH €4YdIl OWJIAH MIyFY/IIaHAMEIS.

(2.29) Ba (2.38) dbopmynanapaan 7 (t) Hu ynkapudb, v (t) HoMab-
JiyM (pyHKIuMATa HUCOATaH Kyiujara

’Ys/u (2) (z — t)_%j,ﬁ Ao (z — )] dz+

t

ype it / My () (t— )" Fde = P(1), te0,T]  (2.39)
0
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WHTEerpaJl TeHrjaamara sra oyjsamus, Oy epja

1+k
—c)

“+o00

P =2 (L) et [ e imac— 1.
0

Arap (2.39) unrerpan tenrnamvazan v (t) dyuxknugnu 6up Kuii-
MAaTJIH aHUKIacak, 7 (1) dbyuknus (2.29) dbopmyrna Guian annK/IaHa-
qu. [Iyawar yaya Oysaan Oyén (2.39) uHTerpa TeHrJIAMaH!u equlil
OWJIaH IIyFy/IaHAMUI3.

Teopema. Azap (2.39) unmeepan menesama Lo[0,T) cungda
evumea 92a 6yaca, y A2onadup.

HNc6ot. apas kunaiiiuk, (2.39) nnrerpas renramanunr Ly [0, T
cundaa equMn MaBXKya Ba yiap v (t) Ba vy (t) dyrkumanapman
ubopar 6yucun. Y xonga v (t) = vy (t) — va (t) € Lo[0, T dynkius
Kyhugaru

" / v (1) (7 — )" Tsja e (g — £)] di+

t
do [ OO - g =0, te T) (240
0
OMP KUHCJIM TEHIVIAMAHUHT eduMu OYJiajiu.
Teopemann ucbortam yuayu (2.40) renrsama Ly[0, T cundaa da-
kat v (t) = 0,t € [0, 7] eanmra 5ra SKaHIUIHHE HCOOTIIAII €TADJIH.
My makcanaa, (2.40) dopmymnana t vHu y Gunan aamMamTupuO Ba
xocuit 6§.tran udonann v (y) ra Kymaitupud, cyurpa y 6yitnya [0, T
OpaJIHK /12 HHTErpasiaiMus:
T T

75/1/ (v) dy/v () (=) T k2 Mo (n — y)] dn+

0 Y
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T y

+% / v (y) dy / MOy () (y — )~ Pag =
0 0
=0, t e 0,7). (2.41)
(2.41) Tenrmukaru J, () Ba |y — 1| ”® MIITHPOK 3TTaH XaTapHA
Kyinjarn
1

/ (1- t2)V_1/2 cos (wt) dt,

-1

(v +1)
-Vl (v +1/2)

J, (z)

“+o00

_1am o

ly—n ™ =T (a) cos 5" cos (Jn — y| s) ds

0
wHTerpas Kypuuunuiapu [2,1] opkann ndoganab omamms:
+oo

77/TV(y) dy/TV(n) dn/S’“‘lcos [(n —y) s]dsx

0 0

1
X / (1- 22)_(1+k)/2 cos [Ny (n —y) 2] dz+
21

T Y
+8 / v (y) dy / M=y (1) x
0 0

+oo
X / sED2 cos(In —y|s)ds dnp =0, t € [0,T], (2.42)
0

Oy epaa
vl (1 —k/2) T (k)

TR [(1 = k) /2] cos (nk/2)
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1 1
vg = 272 (%k) cos ! ( ;kw> .

(2.42) TeHMIMKa MHTErpa/aalnl TapTHOUHU §3rapTupud, Kyiu-
narnda €3mub oJlaMu3:

1 +o0
77/ (1- 22)_(1+k)/2dz / sPTUM (2, 8) ds+
1 0
+o0
+3 / sE=D2MN (s)ds = 0, (2.43)

Oy epna
My (z,5) = / v (y) dy / v (1) cos [(1 — y) 5] cos [ (5 — 4) 2] i,

T

M, (s) = / v (y)dy / v (1) MY cos[(n — y) s] dn.

Viby Tenriukaapaan Goitgaaanuo
cos [(n —y) s]cos [A2 (n — y) 2] =

- % {cos[(n —y) (s = Az)] + cos[(n — ) (s + M2} =

= % {cos[n (s — Aez)] cos [y (s — Aa2)] +

+sin [n (s — A22)]sin [y (s — Aoz )]
+cos[n (s + Aaz)] cos [y (
+ sin [n (s + Ao2)]sin [y (s + )\2,3)]}



M (z,s) dyuxusing Kydugarnda E3uin MyMKHH:

T

M (z,s) Z/V(y)dy/V(n)COS [(n —y) s]cos[(n —y) z]dn =

0

T

/T{I/ )cos [y (s — Aaz)] /1/ )cos [n (s — Aaz)] dn+

v (n)sin [ (s — Apz)] dn+

l\DIH

+v (y)sin [y (s — A\22)]

St~

+v (y)cosy (s + Aaz)] [ v (n)cos[n(s+ Xaz)] dn+

St~

o () sinfy (s + doz)] / v () sin [y (s + do)] dn} dy =

/T diy ( /T v () cos [ (s — Ap2)] dn) 2dy—
/Tdi(/Ty sin | S—AQZ]dn)Zdy—
[ % ( /T v (1) cos [ (s + Ao2)] dn) 2dy—

Axl>—‘

1
4

<

] =
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o

/T - ( / v (n)sim [ (s + 2o2)] dn) -

)

ST/ —

2

mw

v(n)sinln (s — Aez)ldn | +

+
NN
O\ﬂ

2

N

+- v (n)cos [n(s+ Xz)]dn | +

0

(/Ty sin | s+)\gz)]d>2.

0

»-lkl>—‘

Yuiby cos [(n — y) s] = cos(ns) cos(ys)+sin(ns) sin(ys) Tenrauk 1an
doitnaranud, M, (s) byuxugnn Kyiugarnda 3uin My MKAH:

O/TV /ye“”” (1) cos [(n — y) 5] dn =

Y

T
= /6_2’\%‘” {I/(y) MY Cos(ys)/u(n) M cos(ns)dn+
0

0

Yy
+v (y) MY sin(ys) / v (n) M sin(ns)dn} dy =

0



itno,

1

4

o7

. T ; y 2
= - —2)\ty At d
2/6 dy |:(/l/(77)6 cos(ns) 77) +

0 0

oo cim) |

0

2

T

1

= 56*2’\? /V(T]) M cos(ns)dn | +
0

T 2

+ /V(n) M7 sin(ns)dn +

0

T Y 2
—h\fy/e_%%y [(/u(n) M cos(ns)dn) +

0

2
+ (/V M7 sin ( ns)dn) ] dy.
0

M, (z,s) Ba My (s) mapuuar oxupru udogarapunn (2.43) ra Ky-

77/1 (1—22) " 708’“_1 (/T v (n) cos [(s + A22) 7] dn) 2+

-1 0 0

T 2

+ [vmsinfs+ ez adn ) +

0
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T
+ /V cos[(s — Aoz)m]dn | +
0

" / v (n)sin (s — hoz) ] dn | +

+oo T 2
+%78/S(k_1)/2 e T /V(T]) M cos (ns) dn | +
0 0
T 2

e M7 /1/ (n) eM7sin (ns)dn | ds+
0

T y 2

+2)\fy/e_2’\§y /V(n) M cos(ns)dn |+
0 0

2

y
+ / A sin (ns)dn dy p =0
0

TEHIJIMKKA, 3Ta 0y 1aMus.
By renrmukgan Vs € (0,+00) yuyn, xkymiaagan s = (nm)/T,
n € N yuyH
T

T
/V (n) e cos(ns)d O,/ M7 sin(ns)dy = 0 (2.44)
0 0

TeHIVIMKJIAPHUHT ¥ PUHIM SKAHIUTH KeJub duKkaau. By TeHrinkiapra
acocan, v (1) eM" € Ly [0, T] 6§arann yuyn 6y dbynxiusauar Oypoe
ko durmentaapun Hora Tenr 6yiann [21]. demax, v (t) eMn =,
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aoun V(1) =0, t € [0,7]. Yaga vy (t) = 1»(t), t € [0,T] renruk
ypurau 0¥ nau. Teopema ncboTaIaH/ M.

Duan (2.39) HHTErpas TEHIIAMa eIUMAHUHT MABKY/[JTHTHE K -
carumra Yramus. [y makcamma (2.39) TeHramanu

T

s / v(n) (n—1t) "dn+

t

s / v (1) (=) { Ty D (= £)] — 1} dit

t

+6 / v (n) (t —n) " 2dn+

0
t

6 / v () (¢ =) L0 —1hag = F (1), tefoT)
0

KYPUHUIIIA €310 OTaMH3.
By renryimkjaru OMpuHYM Ba yYMHYU UHTErPAJLJIAPHU Kacp Tap-
TuO/ I UHTErpaJ OeJTUCH OpKaan Kyiugarnya €3ud OJu MyMKHH:

2T (1— k) Dl (1) +
T / v () (=) { T oo o (11— 8)] — 1) dit
+I (ﬂ> D(()lfflwz/ (t)+

2

t
+% / v () (¢ = ) 02 {00 1} ay
0
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—F(t), teloT). (2.45)

(2.45) TeHrMKKaA D((]i_k)/ ? kacp TapTubim audepeHnual onepa-
TOpHE TaJ0MK ramu3. HaTmxama

Do, Do f(t)=f(t), ~€(0,1)
dopmyaanu ybTHOOPTA 0110, KYHHIArH TEHIVIMKKA KeJaMU3:

3D (1 — k) DS, 2Dl (1) +
T

+DG | s / v(n)(n—1t)""{ Ty Pa(n—1)]—1}dn| +

+WVQ%+%D$kW2./VOD@—WY“*WQFﬁmt”—@dn =

0
=DSMPR @), tel0,T) (2.46)
(2.46) TEHTTUKHWHT ¥HI TOMOHUJIAIM OUPUHYN, HKKUHYA Ba TYP-

TUHYU KYiuiyBaniapau Moc pasuiiia Ms(t), My(t) sa Ms(t) sap
Ownan Oearuiad, yaapHu oA alITHPaAMU3.

Ms(t) = Dy V2Dl () =

t
1
=I! 1tk i/(t—z)(k_l)/z {Df;ly(z)}dz:
2 dt
0
t T

- 01% (t — z)*"D72 / (s —2) v (s)ds  dz,
0

z
Oy epna ¢, = 71 (1;—]"’) 1 (1 — k). Oxupru TeHrIMKIarn Kappaju
HHTErPa/LIapAa HHTErPAJLIAIL TAPTUOMHU §3rapTUPCAK,
t s

My(t) = CI% / v (s) ds / (t— )2 (5 _ o)

0 0
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+cl— s)ds / YED2(6 — )R
0

t

TeHTJIMKKA 3ra OViaamui. By Tenriuknaru OMpuHYN Ba WKKUHYH
WYKW WHTErPAJIap/ia MOC PaBUIIIA Zz = NS Ba 2 = 1)t aJIMaIlTHPUIII-
Jgap Gaxkapammu3. Harumzkaga

t 1

M0 =er [ v ()12 s =)t (1 S

0 0

(k—1)/2
> dn+

1

+c1/T (s) tkH1/25 kds/ (1— En)_kdn (2.47)

0

TEHIJIMK XOCHJI 0¥ /1811,
(2.47) renrnukaa ¢; HuHT udogacuan Ba l'ayce runepreoMeTpuk
GYHKIUACH YIVH YPUHIN OYJaran Kyiugaru

/tbl(l _ t)c_b_l(l . .th)_adt _ I (b) I (C — b>F(CL,b, ¢ x)

0

dbopmyrann sbrubopra oacak [1,16], yau Kyiingaru Ky puaniia é3ub
OJIMIIINMU3 MYMKHUH O¥.1a,11:

My(t) =T (#) =1 (2— k) x

d s\ (1=k)/2 S
(-k)/2( 5 _ g
xdt/y(s)s <t> F[(l k) /2,1,2 — k; t} ds+

+I (1 - k)T (%) X
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T

d

X —
dt
t

(1 (1+k) /2 ¢
v(s)s ; F k,l,(k—l—3)/2,; ds.

By Tenrmukaa

d
o [2°F (a,b,c;2)] = az® 'F(a+1,b,c;2),
x

d
. [2°7'F (a,b,¢;2)] = (c = 1) 2 °F (a,b,c — 1; )
T

dbopmyrnanapuu [1,16] sbrutopra oaub, guddbepeHnuaIaI aMaTnHA
DazKapaMms3:

Ms (t) =

= v (t) 1R/ { {r (#) r2-— k)} _lF (# 1,2 — k; 1> -
[ rann] (k)
e (MY ran)

t
—k
X /V (s) stR =32 p (ST, 1,2 — k; ;) ds+
0

T
-1
+ {F (—1 _g k) r'(1- k)} /V (s) sTh=1)/2 (k, 1, —k ;— 1; é) ds.
¢

By renrmkaa OMpuHYH KYTITHTYBUUTa

F'(e)T'(c—a—b)

F(a’b’C;U:P(C—a)F(C—b)?

c—a—b>0
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dbopmystann kyanab [1,16], nKKHHYK Ba y9uHYN KUY BYAIapra
F(ab,e;2)=(1—2) " F(c—a,c—b,c2)

dbopmyrnann kyanab [1,16], Ms (t) HuHr Kyiimgarn Kypummira sra

6 1amus:
o=~ pris-nr ()]

t
-k (1—k
x/u(s) (t—s)_(Hk)ﬂ(f) F (T,l—k,2—k;§> ds+
0

t
AN
+ {r (1—K)T (%)] /V(s) (s — )" (2
t
s\ (1=k)/2 11—k k=1 k+1 ¢t
- F ;= : 2.4
X(t) ( 2 "2 ' 2 ’s>ds (248)
D(()i_k)/ 2 Kacp Taptubau guddepennuan onepaTopHUHI Ky pu-

HUTTHHA ybTHOOpra omb, My(t) uu kyimrarn kypumuniga €3ub

O0JIaMHU3:
t
14k d _
P a o\ (k=1)/2
M) (—2 )dt/u P

0

X /u (2) (z — n)_k {j_k/g Ao (z—1n)] — 1} dz p dn.

n

KappaJsu unrerpasia uHTerpasialil TapTHOUHHA ¥3rapTHpaMus:

My(t) = 1! (#) % /t v (2) dex

0
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z

X / (t =" P =) T P (2 = n)] — 1} dn+

0
1+k dT
e e s
+I' (2 )dt/u(z)dzx
¢
¢

x/@—nW*W@—nrHJ%msz—mrﬂ}@.

WNuku uaTerpasuiap/ia 6y1akaad nHTerpasian Kouacuian ¢poii-
Jnasiannb, cyHrpa xocua 0yaran ndogana auddeperuaiian amMma-
quHn Gaxkapub, My(t) nunr Kyiingarn ndomacura sra 6yiamus:

My(t) =T"" <#> /ty(z) (B2 [T e (Me2) — 1] +

z

+/(t — )" VPR () dn p da—
)

+ / K1 (z,m)dn p dz,
0

w+

/l/ {tk 1)/2 [J k/2 ()\QZ) - 1] +

(1

Oy epna
Kii (z,n) =

BT -R - Y,
T T rar D (3) F-aow
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Dumau M;(t) uu conmanammupurra yramus. [y maxcama, D(()i_k)/ 2
Kacp Taptud/u gudepennual onepaTopHUHr KypuHuiiuian (oii-
Jlananub, yHu

t
S (1+k\ d _
My(t) =T (—2 )%/(t_n)(k R
0

n

X /V(z) (U—z)_(kﬂ)/z{ Xi(z=m) }dz dn

0

KYPUHAIIIA €310 OJTaMH3.
By Tenryiivkparu kappaJjii MHTErPAJIIA HHTErPAJLIAIT TAPTUOMHE
yaraprupamus. Harnzxkana

My(t) = 1! (#) %/ty(z) dzx

X / (t — n)(k_l)/z(n — z)_(k+1)/2 {6)‘%('2_17) - 1} dn (2.49)

n
TEHTJINKKa 3Ta OyraMu3.

Hactaab (2.49) TeHrIMK AT WIKW HHTErpaara 6yiakiad wHTer-
paJiIall KOUJACHHE KYJLTaiMu3, cyHrpa Xocua Oyaran mdomaia
nmuddepeHnuaIaIT AMATHHE OaKapaMus:

(o =1 (1) / v (2)dz / (t =) Ky (2,m) i

z

(1A= (k+1)/2 e
K12 277 :Z ( )/ ](n_z)g 1—(k+1)/2 _
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= (=270 ().

Ms(t), My(t) Ba Ms(t) napuunr Tommiran udoganapuan (2.46)
TeHIIHKKA Kyficak, v (1) HoMabayM dbyHKnuara nucbaran

T
+/y VK (t,2)dz = Fy (1), te[0,T]  (2.50)
0

KYPUHUTITHAATE WHTEeTrpaJ TeHTjiaMara sra 0yaamus, 0y epia

Ky (t,2),z <t

K5 (t =
13(’2) {K15(t,2),2>t,

lea—Tl— 1+k 2\ 1-k B
K (t,2) = =575 1271071 (T) <¥> (t— 2) (1+h)/2

xF[1-k)/2,1— — ks 2/t] + 57 T (#) X

x QtWDR LT (Mez) — 1] + / (t =) 2Ky (zm) dy g +
0

t
L (1+Ek (k—
+rt (T) /(t—n) & 1)/2K12 <Z>77) dn,

z

1+ k 2\ (1=Fk)/2 _
Ki5(t,2) = 7% 't (T) (?) (z—1) (LHR/2 5

FIL=) /2. 00= 1) 2,040 22 =g T (150 )

t

x QDT LT s (hez) — 1] +/(t — ) VPR (2 dn
0
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1 1— .
Fi (t) = 2'T (%k) r! (Tk) DGR (1) .

K¥pcaTunr kuiina sMackw,
Kis (t,2) = (/)92 — 27" P K6 (1, 2)

Oy epaa Ky (t,2) € C([0,T] x [0,T7]).
Byuu sbrutopra onub, (2.50) renrmamaia

[t — 2| TP K (8 2) = Kar (£, 2),
v () tR2 = ), F () tR2 = Fy (1)
Oesrmralr KUpUTCak, p (t) dynkunsara nucbaran

T

p(t)+ /p (2) K17 (t,2)dz = Fy (t), te€(0,T) (2.51)

HHTerpaJ TeHraamara sra oyaamus. (2.51) - sgpocu cycr Maxcycink-
ka sra 6ysaran @pearoapm HHTErpas TeHraamacu 6yaub, y (2.39)
HHTerpaJj TeHrJIamara SKBuBasjeHT. YHIa (2.51) ra moc ymby Gup
JKHHC/IM UHTEerpaJl TeHrJiaMa

T

p(t) + / p() K (h2)ds =0, te[0,T]  (252)

(2.40) Gup KUHCAU HHTErpaj TeHIrIaMara SKBuBageHTIup. (2.40)
HHTerpaJ TeHraMa hbakaT TPUBHAJ eduMra sra 6y aranu yayH (2.52)
Oup KUHCIH WHTerpaj TeHTIaMa XaM (hbaKaT TPUBHAJ €IMMIa 3Ta
oy1aau.

Arap @3 (T) = 0, ¢ (t) € CIT/2,T) N CH(TY2,T), ¢y (1)
(T —t) P2 (t), e < 1, o (t) € C*[T/2,T] mapriap G6axapuica,
Fy(t) € C[0,T) N C?(0,T) 6ynamu. ¥V xomua Opeiroabm ajrep-
HaTHBacHra Kypa (2.50) nHTerpaa TeHrTAMAHIHT €9UMH MABKY/] Ba
arona 636, 6y eunm C [0, T]NC? (0,T) cundpra Terumntiu 6§iau.
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p (t) Homabaym dyuknus (2.51) TeHriaMaan TONUATAHIAH CYHT,
v(t) = p(t)t*k=D2 € C2(0,T) N Ly [0, T] mamaym 6ymamm sa 7 (t)
dbyuxrnus (2.38) renrauk Omran anuktanagy. Hlymgan cyur macana-
HUHT ednmu (1 Ba Qo coxanapia moc pabmiia (2.28) Ba (2.31)
dopmynanap OMIaH AHUKIAHAIH.

2.2-macaJsia TYJa XaJl ITUJIIN.
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