Cnucok pesyabraTiB Ta (popmya 3 Kypcy «PiBHaHHA MaTdi3ukm»,
SIKi CTyA€HT MOBMHEH 3HAaTU HamaMm'AThb

1) Omnepatop Jlansaca B opTOroHaJIbHUX CHCTEMaX KOOPIHHAT:
a) Burasig onepatopa Jlannaca B cepUuHHUX KOOpAUHATAX:
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Jle pafiaspHa yacTuHa omneparopa Jlannaca:
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KyTOBa yacTHHa omneparopa Jlamnaca (onepartop Jlannaca Ha onunHuyYHil cdepi, abo onepatop bBeJb-
TpaMi)
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6) Burasn oneparopa Jlamiaca B UMJIHAPUUHUX KOOPAHHATAX:
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Ie panianbHa yacTHHA omnepatopa Jlamnaca:
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2) 3aranbHUE BUIJISAA PO3B’SI3KY JiHIHHUX OudepeHLiaJbHUX PiBHSAHb APYroro MOPsSAKYy METOIOM Bin-
OKpeMJIeHHS 3MiHHUX:

a) omHOBUMIipHe piBHsAHHS AUDY3ii uy — a*ugy, = O:

u(x,t) = Z [A,, cos A, + By, sin \,x] - 0PNt

n

6) ONHOBMMipHE XBHJILOBOIO PiBHSHHS Uy — G Uy, = O:

u(zx,t) = Z [A,, cos \yx + By sin A\ x| - [C), cos(aAnt) + Dy, sin(a,t)]

n

B) piBHsHHA Jlannaca Ha MJOLIMHI B JeKapTOBUX KOOPAMHATAX Uy, + Uy, = O

u(z,y) = Z [A,, cos Az + By, sin A\, x] - [Cy, ch(Any) + Dy sh(A,y)]

n

. . 1 1 — -
r) pisusinns Jlaniaca Ha MUIOWKHI B MOJISIPHUX KOOPAMHATAX Uy, + Uy + 3lUp, = 0

u(p, ) = Ao+ Bolnp + Z Pl [A, cos(v) + B, sin(vg)] + Z pMC, cos(vp) + D, sin(vyp)]

3) Cdepuuni pyHKUIT:



a) Popmyna Jlannaca pasi chepuyHUX QyHKILIH:

2

Yim(0p) = Nippe™? / dif [cos O + i sin 6 cos ]’ €™
0

6) Cdepuuni pyHnkuii nopsiaky [ =0,1,2:

Ypo = const  Yjg = const-cosf Y; i, = Fconst - sin fe*?

Yo = const - (3cos? @ — 1) Y4, = +const - sinf cosfe™* Yy 1y = const - sin? 2.

B) [udepenuianbHe piBHAHHSA 05 chepUIHUAX (PYHKIIH:
R Yim(0, ) + U +1)Yim(6, 9) = 0
r) 3arajbHUE BUIVIAL pO3B’si3Ky piBHAHHA Jlamnaca B chepHuHMX KOOpAHHATAX:
u(r, 6, ) = Z Z [t + Bior ™) Y3 (6, ).
=0 m=-—1

a) Posknan ¢pyHnameHTasbHOro po3B’sisky piBHsIHHS Jlamsaca B psii mo cepudyHUX (PYHKIIfAX:

1 RZ(%) Pcosf) <R,

r — R %i(g) Pi(cosf) r>R.

1=0
4) Uuningpuuni QyHKUii:
a) Popmynu nedpdai Ta Sommepdenbaa mas UHTIHIPUIHUX (YHKILIH:
ZV(Z) — C/dgeiz(sing—iucj
r
6) CniBBinHoweHHs MiX (QyHKUisiMu Beccensi, Heiimana ta [ankesns 1-ro ta 2-ro pony:
HMD(2) = J,(2) £ iN,(2)
B) AcuMNTOTHYHA MOBeliHKA LUMJAIHIAPUYHUX (YHKILIH y BUNAAKY, KOJIMW He3aseKHa 3MiHHA MPSMYE M0
HYJ15
Jo(0) =1, J,(z) x 2", No(z) xInz, N,(z)xz™"

r) ACUMNTOTHYHA MOBeldiHKA LUJIHIPUUHUX (PYHKIIH y BUMAAKYy, KOJH He3aJjiexxHa 3MiHHA TIPSIMYE 110

HEeCKiHYeHOCTI
\/ 2-m), Ny(2) | —sin(z - vr/2 - m/4)
~ —COSZ—I/?T — T v lZ) ~ — SIN{(zZ — VT — T s
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- \/;exp (z — vr)2 — w/4)]

a) [dudepeHuianbHe piBHSHHSA /s UUAIHAPUUHUX QYHKUIH u = Z,(kp):
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e) HopmyBaHHS UHMAIHAPUYHHUX (PYHKIIM: f; wugpdp = O 120 (k)| Be w1 = Z,(kip), uy =
Z,(kap), HOPMA:
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€) 3arajbHUH BUIVIAL PO3B’sI3KY PiBHsAHHSA Jlansaca B LUM/IIHAPUUHUX KOOpAMHATAX:

u(p, p,z) = Z (A, J, (kp) + Bru Ny (kp)) - (Cry cosvp + Dy, sinvep) - (Ekl,ekz + Fk,,e_kz)
kv

5) YsarasbHeHi (QyHKLIT:

a) BaactuBocTi y3arasbHeHUX (DYHKILiM:

(af, 8) = (f.a6). ummwxww>=(ma%%%av¢@@»), (0°1,6) = (~1)°l (1, 0°9).

P+ be—m), (Feo0)=(f0.0), #lfed=0"fog
(fx9,¢) = (f(@)@9(y), oz +y)), O (frg)=0"fxg=fx0,

(FUL0) = (L Fl6). P = PR 0°F) = Fl(a)™s
FIOf) = (<ik)Ff),  FIf «g] = FIfIFlg

6) Baactusocrti nenpra—dyukuii Jipaka:
(0,0) =¢(0),  a(z)é(z) = a(0)d(z),  d(y(r)) =
(0',0) ==¢'(0),  O'(x)=6(x), oxf=f F=1 F[l]= (27T)d5(€)-

B) Popmyna CoxolbKoro:

6) Posp’sa30k 3amaui Kowi nsis siniliHoro nudepeniianabHoro piBHSIHHS i3 cTajiuMK KoedilieHTaMHu yepes
(pyHIameHTa bHUE po3B’si30K &, = O(t)T(t):

LTt) =0, T (0)=---T"20)=0, T"Y(0)=1.
7) dyHpaMeHTaJbHUN PO3B’30K PiBHSAHHS MUQY3il:

a) dyHnameHTaJ bHUN PO3B’A30K PiBHAHHS NH(Y3il B d—BUMipHOMY MPOCTOPI:

T :—H(t) ex —ﬁ
Salant) (2av/wt)" p[ 4a2t]

6) Posp’si30k 3anmaui Kowi nis piBHsiHHS Audy3il B d-BumipHOMY mpoctopi (hopmyna [lyaccona):

u — a?ADy = f(x,t), u(z,0) = up(x)

t

u(z,t) = /dS/dySd(:v—y,t—S)f(y, s) +/dy8d(x—y,t)uO(y)

0 R4 R4

8) dynnameHTanbHUE PO3B’SA30K XBUIbOBOIO PiBHAHHA:

3



a) dyunaMeHTaNLHUH PO3B’S30K XBUJBLOBOIO PIBHAHHS B OLHO— IBOX— | TPbOX—BUMIPHOMY IIPOCTOPI:
y

E1(nt) = 400t — |a]) Exat) = —— . AWOZlzD) e gy ]

2a T ora Ja2 — 22

6) Poss’sizok 3amaui Kouri asis xBU/IbOBOrO piBHSHHS B d-BUMipHOMY mpocTopi (dhopmysa [lyaccona):

()5 (at — |z|)

drra|x|

wy — a’ Ay = f(xt), u(z,0) = up(x), w(x,0)=ui(x)

t

ula, 1) = / s / dyeale —y,t — ) f(y,5) + 0, / dy€alz — y, thuo(y) + / dy€ale — y, Our(y)

0 Rd Rd Rd

B) Po3sB’s30k opHoBUMipHOT 3anaui Kowi s xBuaboBoro piBHsiHHS (hopmyna n’Anambepa):

t z+a(t—s) z+at
1 1 1
u(z,t) = %/ds / dyf(y,s) —I—% / dyus (y) —|—§(uo(x+at) + up(z — at)).
0 z—a(t—s) x—at

r) Posp’si30k nBoBUMipHOi 3amaui Kowi pisi xBuiaboBoro piBHsiHHS (popmysa [lyaccoHa):

ul, ; f(y, s) uo(y)
2 27ra/d / \/a2 ]x—y]z \/a2t2 |z —y|?

0 |lz—y|<a(t—s) |lz—y|<at

L b u1(y)
2 / \/a2t2 |z — y|?

|z—y|<at

) Posp’si30k TpboxBuMipHOT 3agaui Korui /s xBuaboBoro piBHsiHHS (hopmyna Kipxroda):

o) = s | dyf<y’t_|xay|)+ S0l [ wwids, |+ s [ was,

|z — o 4ma? t drat
lz—y|<at |lz—y|=at |lz—y|=at




