CamocrosgTeabHada pabora Ne 4
3amaame 1. Merog Oypbe /10 0JHOMEPHBIX SBOJIONMOHHBIX YPaBHEHUIA.

e Haiitu cobcrBennble (DyHKIMKM U COOCTBEHHBIE 3HAUEHUsI COOTBETCTBYIOIIEH

CHEeKTPaJIbHOU 3aJa9u, JaTh IIPEJCTaBJICHNE PEIIeHUsd OJHOPOIHON CMeIIaHHOn

3ajlaum (C HyJIeBO MPaBOil YaCThIO U M'PAHUIHBIMY YCIOBUSME) B BUJE DsJIa;

1o1006paTh YacTHOE PelieHrue HeOJHOPOIHOM 3a/auu TTPU YKA3aHHbBIX B TAOJIUIE

HpaBOfI 9aCTHU U I'PAHUYIHBIX JAaHHDbIX;

HanucaThb (POpMyJIy OOIIEro perieHusi HeoJHOPOSHON 3a/1a9K U HAWTH 9TO pellie-

Hue (B BUJIE Psijia) TP YKA3AHHBIX B TAOJIUIE HAYATIBHBIX JaHHBIX;

HaliTu coOcTBeHHbIe (DYHKIUU CONPSXKEHHON CIIEKTPaJJbHON 3a/1a41;

[POBEPUTH DMOPTOIOHAJILHOCTH COOCTBEHHbBIX (DYHKIIMI MCXOJHOM U CONPsIAKEH-

HOI CHEeKTPaJIbHON 3a/1a4u;

CBECTH 33J1a1y K CHCTeMe OOBIKHOBEHHBIX JAudpepeHnnaabHbIX ypaBHEeHN, pe-
IIUTH 3Ty CUCTEMY IIPU YKAa3aHHBLIX B TAOJIUIE IIPaBOil YacTH, HAYaJbHBIX U KO-

HEYHBIX NaHHbIX W IIOJYYUTH MPEJACTaBJI€HNE DEIICHN A B BUJIEC PALda; CPDAaBHUTDH

MOJIyd€HHbIC PCIICHMA.

YpaBHenue, Hauasnbubie [TpaBast qacTh,
rPAHUYHbBIE YCIOBUS YCII0BUS IPAHUYHbBIE JIAHHBIE
L uy = Uy — 2u, + f(t, ) u(0,z) =1 f(t,z) =z +tsinmx
u(t,0) = v(t), u(t,1) = p(t)|u(0,2) =x(1 —x)| vt)=1, pit)=1+t
2. wp = Ugy — 2uy + f(E, ) u(0,2) = f(t,z) =z +tsinmx
wal1,0) = v(t), w(t,1) = p(t) S0 =141, ult) =1
3. uw = Ugy +uy + f(t ) u(0,x) = x? f(t,x) =1
ue(t,0) = v(t), u(t,1) = p(t)]  w(0,2) =1 v(t) =1, pt) =0
4.1 up = Ugy — up + f(t,2) u(0,z) =1 f(t,x) =t* +sinmz
ua(t,0) = v(t), u(t,1) = p(t) v(t) =1, p(t) =1
5.0 Uy = Uge +2uy + f(t,x) |u(0,2) =2(1 —x) f(t,x) = ot + 2?
u(t,0) = v(t), u(t,1) = p(t) u(0,2) =0 v(t)=t, p(t) =
6.  wy = Uge + 3ug, + f(E,2) u(0,7) =1 ft,x) =¢ex+t
u(t,0) = v(t), u(t,1) = pu(t) w(0,2) =1 v(t) =¢é', u(t) =¢
T w = —up + f(t, 1) u(0,x) = e* flt,z) =xe ™
uz(t,0) = v(t), u(t,1) = p(t) v(t)=t+1, plt)=2t+e
8. Uy = Uy — 3uy + f(t, x) u(0,x) =1 ft,x) = xt?
u(t,0) = v(t), ue(t,1) = p(t)]  w(0,2) =0 v(t) =1, p(t) =
9.0 wp = Uy — 3uy + f(£, ) u(0,z) =1 ft,z) =2(1 —x)
ua(t,0) = v(t), uft,1) = p(t) v(t)=e', pt)=e'
10.]  wug = Ugy +uy + f(t, ) u(0,z) =1 f(t,x) = t*sin 27
ue(t,0) = v(t), u(t,1) = pu(t)]  w(0,2) =0 v(t) =1, p(t) =




11. Up = Ugy + uz + f(L,7) (0,z) =0 ft,x) =at> — 1
ua(t,0) = v(t), ult,1) = p(t) v(t) =t p(t) =t—1
12, uy = ugy + f(t, ), u(t, 1) = p(t) u(0,2) =0 f(t,z) =sinmx + sint
uz(t,0) — u(t,0) = v(t) +(0,2) = cos &F v(t)=1, u(t) =0
13| up = uge + f(t, ), u(t,1) = u(t) u(0,2) =0 f(t,x) =at
uz(t,0) — u(t,0) = v(t) v(t)=t, p(t)=1
4. uy = uge + f(t,2), u(t,0) =v(t) 0,z)=1—2x f(t,x) = tcos2mx
ug(t, 1) +u(t, 1) = p(t) u(0,2) =0 v(t)=1, u(t) =t
15| w = ugy + f(t,x), u(t,0) =rv(t) u(0,x) = fit, )=t (1—z)+1
ue(t, 1) +u(t, 1) = u(t) v(t) =12, u(t) =12
16. uy = 4ug, + f(t, ) u(0,2) =1 f(t,x) = sin 27z
uz(t,0) —u(t,0) = v(t) u(0,2) =0 v(t) =1—1t2
u(t, 1) = p(t) pt) =1+t
17. uy = dugy, + f(t, ) u(0,2) = —1 flt,o) =t —x
u.(t,0) — u(t,0) = v(t) vit)=t—1
u(t, 1) = p(t) plt) =2t —1
18 [duy = ugy + f(t,2), u(t,0) =v(t)| wu(0,z)==z flt,x) =tz +e 3
us(t, 1) +u(t, 1) = p(t) w(0,2) = x v(t) =0, p(t) =t
19.] 3wy = uyp + f(t, ), u(t,0) = v(t) u(0,z) =z flt,x) =2 —2°
ua(t, 1) +u(t, 1) = p(t) v(t) =0, p(t) =
20. | uy = uge + f(t,2), ug(t,0) =v(t)| u(0,2)=-1 f(t,x) = e* — ze!
uy(t,1) + 2u(t, 1) = u(t) uw(0,2) =1 —a |v(t) = =€, p(t) = —e*
21| up = Uy + f(t, ), uu(t,0) = v(t) u(0,x) = f(t,z) = xt — 227
ur(t, 1) 4+ 2u(t, 1) = u(t) v(t) =1, u(t) =
22 |uy = uge + f(t, ), uy(t,0) = v(t) u(0,z) = f(t,x) = xcost
uz(t, 1) + 2u(t, 1) = p(t) w(0,z) =2 v(t) = p(t) =sint
23. | up = Uyy + f(t,x), uy(t,0) =v(t)| u(0,z) =sinnx f(t,x) = xt
uz(t, 1) 4+ 3u(t, 1) = u(t) v(t)=t, u(t)=0
24.| Uy = Uy — 2up +u+ f(E, T) u(0,x) = cos Tz f(t,x) = xt?
u(t,0) = v(t), u(t,1) = u(t) u(0,2) =1 v(t) =1, p(t) = —1
25 wp = Uy +4uy, +u+ f(t,x) | u(0,2) = cos2mx f(t,x) =te ="
u(t,0) = v(t), u(t,1) = u(t) u(0,2) =0 v(t) =1, p(t) =
26. Up = Uyy — Uy — U+ f(E, ) u(0,x) = f(t,x) = x —te*
wrlt,0) = (1), ult, 1) = u(t o) =0, ult) = 1
270 wp = Uy — 2up —u+ f(t,z)  |u(0,2) =2(1 —2)| f(t,z) = 2* —sin2nx
u(t,0) = v(t), u(t,1) = u(t) v(t) =0, pt) =
28. utt—um—l—ux—u—i—f(t x) u(0,2) =0 flt,r) =12
u(t,0) = v(t), ug(t,1) = u(t) |uw(0,2) =3sinmwx| v(t) =13 u(t) =t
29. Ut = Uz — 2u + f(L, ) u(0,z) = f(t,z) = zsinmx
uz(t,0) = v(t), ug(t,1) = u(t) w(0,2) =1 v(t)=1, ut) =1+t
30. ut:um—l-u—l-f(t ) u(0,x) = sinmx ft,x) =1




aganue 2. PemuTh ¢ moMoIsio npeobpasoBanns Jlammaca 3a1aqn:

S S

12.

13.
14.

19.
16.

17.

18.
19.

20.

21.

Up = Ugz +2u, +tx, 0 <x < 1,0 <t <400, Ulp—g =0, ulp=1 =1, ulj=o = 0;

Up = Ugy — Uy + 12,0 < 2 < +00, 0 < t < +00, t|—g = 0, ulj—g = z;

CUp = Ugy —UpFxsint, 0 <z <7, 0 <t <400, Ulpmg =1, Ulper = 0, u|t—g = 0;

Up = Ugz + Uy + 28, 0 < 2 < 400, 0 <t < 400, Ug|p—o = t, U|t=g = 0;

U = Uy Futelsineg, 0 <z <7, 0 <t < 400, tmg = 0, ulper = 0,

U‘t:O =1;

CUp = Uy +2uy Fu, 0 < x < 400, 0 <t <400, Ulpmg =1, u|tmg = 1;

LU= U Uy —2u, 0 < x < 1,0 <t < 400, Ulymg = 0, ulp=1 = 0,

Ult—p = sin 2mx;

CUp = Ugy — 22Uy +5u, 0 < 2 < 400, 0 < t < 400, Ulp—g = sint, ul,—1 = 0,

u‘t:O = 0;

U= Uy + €70 <2< 400, 0 <t < 400, Ul = €, uli—g = 0;
10.
11.

U =AUy +u, +tr, 0 <x < 1,0 <t <400, Uyl = 0, ul,=1 = 2t, uli—g = 0;
Up = Ugy + 3y — 12,0 < 2 < 400, 0 < t < 400, Uy|peo = 0, ulj—g = —1;

Up = Ugy — Ty +x5int, 0 < 2 <7, 0 <t < +00, tsmo = 12, Up|lper = 0,
U\tzo =0;

Up = Uy + Uy + 28, 0 < < 400, 0 <t < 400, Up|r=o = 2t, uli=g = 0;

Up = Upp +u —e 'sin2z, 0 <z <7 0 <t < +00, Upmg = 0, Ulper = 0,
u‘t:O = 0;

Up = Upz +2up Fu—1,0< < 400,00 <t <400, Up|zeo = 1, ult=o = 1;

Ult—p = sin 2mx;

Up = Uz — 22Uy +Du+tx(l —2), 0 < x < +00, 0 < t < 400, u|z—p = sint,
=1 = 0, uls=o = 0;

Up = Ugy + 46272 0 < 2 < 400, 0 < t < +00, ul—g = €*, ulj—g = 0;

U = Ugy +2up +12, 0 <2 < 1,0 <t < +00, Ulp—g =0, ulp=1 =t, u|t=g = 0,
ut‘t:O = 0;
Uy = Upy — Uy + 12,0 < 2 < 400, 0 < t < 400, u|smg = 0, ul—g = 0,

ut‘t:O =

U = Ugy — Uy +xsint, 0 < z < 7w, 0 <t < 400, Ulp—g = t, Ulzer = 0,
U\tzo =0, ut‘t:O = 0;



22.

23.

24.

25.
26.

27.

28.

29.
30.

Uy = Upy — Uy —sin2t, 0 <z < 7w, 0 <t < 400, tpeg = 0, tper = 0,
uli—o = 0, uy|i—o = cos x;

Uy = Ugy + Uy + 28, 0 < < 400, 0 < t < 400, Ug|p=0 = 1, u|t=g = 0,
ut‘t:O =0;

Uyp = Upe +u+e'sine, 0 <z < m 0 <t < 400, tpmg = 0, Ulper = 0,
U‘tzo =1, Ut’tzO = 0;

U = Upp+2U+u, 0 < 2 < 400,0 < t < 400, U|zeg = t, ult—g = 0, ut|t—g = 1;

U = Ugy + 22Uz +u, 0 < x < 400, 0 < t < 400, ulp—g = 1, ult=g = 1,
Ut\tzo = 0;

Uy = Ugp + Uy —2u, 0 < x < 1,0 < t < 400, Ulp=g = 0, u|p=; = 0,
U|p=o = sin 27w, ugli—o = 0;

U = Ugpy — 2Uy +Du, 0 < < 400, 0 < t < 400, U|p—g = sint, ul,—1 = 0,
U\tzo =0, Ut\tzo = 0;

U = Ugy + €722, 0 < 2 < 400, 0 <t < 400, U|p—g = €', uli—g = 0, ut|4—o = 0;

Upp = Ugp+eT2 0 < 2 < +00,0 < t < 400, U|p—g = 0, ulj—g = 0, ws|y—g = €.



3amganme 3. Pemuth ¢ nomoribio npeobpaszoanns Pypbe 3a1a4u:

1.

10.

11.

12.

13.

14.

15.

16.

17.

U — 2Up = Uy +2up +tx, 0 <z < 1,0 <t < 400, Ulpmg = 0, ulp=1 =1,
uli—o = 0, ug|s—0 = 0;

U+ B — U = Ugy — By +12, 0 < 2 < 400, 0 < t < 400, ulp—o = 0, ulj—g = z,

ut‘t:O = 0;

CUgF U U= Uy — Uy Fxsint, 0 <z <7, 0 <t <400, Ulpmg =t, Ulzer =0,

Uli—o = 0, u|s=0 = 0;

CUg 22U = Ugy Uy + 26,0 < 2 < 400, 0 <t < 400, Uglpmo =1, ult—g = 0,

Ut\tzo =0

CUuy + 6up + 9 = Uy +u+elsing, 0 <z <m0 <t < 400, ul—g = 0,

U‘z:ﬂ. = 07 u‘t:() = 17 Ut‘t:() - O’

CUg — Up = Ugy + 22Uy +u, 0 <z < 400, 0 <t < 400, ulpmg = 1, uli=g = 1,

Ut‘t:() = 0;

CUg U = Uy Uy —2u, 0 <z < 1,0 <t < 400, Uz = 0, ulp—g = 0,

Ult=p = sin 2w, utlt—g = 0;

U U = Ugy — 2Up +5u, 0 < < 400, 0 <t < 400, U|z—g = sint, ul,—1 =0,

U\tzo =0, Ut‘t:O = 0;

CUpp 22U — 33U = Ugy + 72,0 < 1 < 400, 0 <t < 400, U|pmg = €, uli—g = 0,

ut‘t:O = 0;

U+ 4us+3u = dug +u, +tz, 0 < x < 1,0 < t < 400, Uglr—g = 0, u|z=1 = 21,
U‘tzo =0, Ut’t:O =0;

Upt + Up = Upy + Uy — 12,0 < 2 < 400, 0 < t < 400, Uy|yseg = 0, vl = —17,
Ut\tzo =0

Uy — Up — 2U = Ugy — (Up +xsint, 0 < z < 7w, 0 <t < +o00, u|x:0:t2,

ux’.I:ﬂ' - 07 U’tzO = O; ut'tzO = O;

U + Bup + 6u = Uy +up + 2t 0 < 2 < 400, 0 < t < 400, Uy|p=0 = 21,
u‘t:O =0, Ut‘t:O = 0;
Ugp — Up = Uy +u— € 'sin2z, 0 <z <m 0<t<+400, tpmg =0, t|per =0,
uli=0 = 0, ug|s=0 = 0;
U+ U = Uge +2u, +u—1,0 <z < 400, 0 <t < +00, Uyl = 1, u|t—g = 1,

Ut\tzo =0

Upp — 2Up = Ugy + Uy —2u+¢e', 0< 2 <1,0<t<+00, Uplpmo =0, =1 =0,
U= = sin 27wz, ugli—o = 0;

U+ 3Up = Upy —2up+Su+te(l—2), 0 < z < 400, 0 < t < 400, u|,—¢9 = sint,
U\x:l =0, U|t:0 =0, Ut|t:0 = 0;



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ugp + U — 20 = Uy + 42T 0 < 2 < +00, 0 < t < 400, U|p—g = €%, ulj—g = 0,
ut‘t:O = 0;

U — Up = Ugy +2u, +tx, 0 < 2 < 1,0 <t < 400, tpeg = 0, ulp=1 = ¢,
U\tzo =0, Ut’tzO =0, Ut’t:O = 0;

Upt + 22U+ U = Ugy — Uy +12, 0 < 2 < +00, 0 < t < +00, U|p—g = 0, uli—g = 0,
Ugli—0 = —;

Uy — U — U = Uy — Uy +xsint, 0 <z <7, 0<t< 400, Ulp—g =t, U|z=r =0,
u‘t:O =0, Ut‘t:O = 0;

U — U = Ugg — Uy —SIN2t 0 < x<m, 0<t<~400, tulp=g =0, ulp=r =0,
ult—o = 0, ut|i—o = cos z;

Ut + Up = Ugy + Uy + 26, 0 < x < 400, 0 < t < 400, Uy|peg = T, Ult=g = 0,
Ut\tzo = 0;

Ut + 2Up = Upp +u +elsine, 0 <z <m 0<t<+00, =g =0, u|lper =0,
uli=0 = 1, ugfs=0 = 0;

U — Up = Ugy + 2up +u, 0 < x < 400, 0 < t < 400, Ulp—g = t, ult=g = 0,
ut‘tzO =1

Ut — BUp = Ugy + 2Uyp +u, 0 < x < 400, 0 <t < 400, Ulz—g = 1, ulj=g = 1,
Ut‘t:O = 0;

U + U = Uy +up —2u, 0 < 2 < 1,0 <t < 400, tulp=g = 0, ul,=; = 0,
U|p—o = sin 2w, ugli—o = 0;

Ut — 2Up = Uz — 22Uy +5u, 0 < 2 < 400, 0 < t < 400, U|y—g = sint, ul,—1 = 0,
uli—o = 0, uy|i=o = 0;

U + U = Upy + 720 < 2 < 400, 0 < t < 400, Ulp—g = €, ulj—g = 0,

Ut‘t:O = 0;

Uy — U = Ugy + €72 0 <z < 400, 0 < t < 400, Ulp—g = 0, ulj—g = 0,

ut‘t:() = €2x.



3aganne 4. PyHKIINOHAJbHBIE MPOCTPAHCTBA N 0COOEHHOCTU (DYHKITHIA.
BblsiCHUTD, IIPU KaKUX 3HAUYCHMUAX [apaMeTpa « JaHHasg (DYHKIMSA IPUHAIICKUT
yKa3aHHOMY (DYHKIIMOHAJLHOMY TTPOCTPAHCTBY.

QyHKIm [IpocTpancTBO
L. || H'(R)
2. |z H'0, 1]
3. |z H%(R)
4 || H7[0, 1]
5. |z H(R?)
6. |z H'(]0,1] % [0,1])
7. || H?(R?)
8. |z H2([0,1] x [0, 1])
9. |z HY-1,1]
10. |z H2([-1,1] x [-1,1])
11. |z H'[1,2]
12. || H?([1,2] x [-1,1])
13. (2% + y*)° H'(R?)
14. (2% + y*)° HY([0,1] x [0,1])
15. (2% + y?)° H?(R?)
16. (2% + y?)° H?([0,1] x [0,1])
17. (2% + y*)° HY([-1,1] x [-1,1])
18. (2% + y*)° H*([-1,1] x [-1,1])
19 (1’2 + y2 € Z2)a Hl(R?))
20 (2% +y? + 2%)° H(]0,1]?)
21 (2% 4+ y* + 2%)° H%(R?)
22 (2% + y*)° H3([0,1]%)
23 T 4 y° H(R?)
24 % 4 y° H([0,1] x [0,1])
25 T 4 y© H?(R?)
26 z* + y° H%([0,1] x [0,1])
27 z® 4y 4 2 H(R3)
28 T 4 y* 4 2@ H1([0,1]3)
29 4+ y* + 2° H?(R?)
30 x4+ y* + 2° H?([0,1]?)




3amanue 5. OyHKIIMOHAJBbHBIE IMTPOCTPAHCTBA M paAabl. HaiiTu u obocHO-
BaTh, KAKOMY (DYHKIMOHAJIBHOMY MPOCTPAHCTBY (yKa3aTb HOPMY) COOTBETCTBYET
CXOJIMMOCTD YKa3aHHOTO psijia. B ciayuae psja o dyukiusy Beccesst £ — nysm co-
orsercrByolieit pynkuun Beccess. B ciydae, Korjia B3aMMHO OJIHO3HAYHOI'O COOT-
BETCTBUs HANUTH He yJaeTcs, YKa3aTh JBa Haubosiee OJU3KUX MPOCTPAHCTBA, IPUHA-
JIEYKHOCTH OJJHOMY M3 KOTOPBIX SIBJISIETCS HEOOXOIMMBIM YCJIOBUEM JIJIsi CXOJUMOCTHI
psijia, & JPYyromy — JIOCTaTOUYHBIM.

Psn Kosdpdunmento
1. S lex|* < o0 Cp = fojﬂ f(a:)e“;xda:
2. cr| < 00 c. = [ f(z)e*da
2 lexl =y I )Hm

3. > kler| < oo cr = Jo flz)e™dx

4. ST K er] < o0 Cp = OQW f(z)e**dx

5. ST k|er]? < oo Cp = OQW f(z)e**dy

6.] D k|exl* < o0 = [T flz)ehdx

1 027 ( ) ikx

7. > zlen] < oo cr = fo flz)e™dx

8. S den]? < oo o= [ f(x)e**dx

0.5 hlal< — 7 fw)d

. k o Cr. = 02 x e. X

10. > e < 00 = [, f(x)e™da

11. %\Fk!r < 00 Cr = foﬂ ;Ex; sin kxdx

12. cpl < 00 Cr. = Oﬂ x) sin kxdx

13. S kle| < o0 ¢k = [, f(x)sinkede

14. YK er] < o0 ¢ = [, f(x)sinkzde

15. S klex* < oo ¢k = [, f(x)sinkede

16.| >k cr]? < o0 ¢k = [, f(z)sinkede

17. > 2len] < o0 ¢ = [, f(x)sinkzde

18. > el < k= fo% f(z) sin kzdx

19. > Lok < o0 ck = fo% f(z) sin kzdx
20. Ll < oo cr = foQW f(x)sin kxdx
21. Y2 < oo fo (x)Jo(§kx)xd
22. S kel < oo Cp = fo f(z)Jo(&px)xda
23. S k%2 < oo Cp = 01 f(z)Jo(&rx)xda
24. Y < oo Ck = 01 f(z)J1(&rx)xde
25. S kel < oo Cp = 01 f(z)J1(&rx)xda
26. S k% < o0 Ck - O;f(x)(]l({kx)xd:c
27. Yok < oo cem = [y 3" [z, y)e*e™ drdy
28. Y2 < oo Clom = OQW 20% ]2”(:1:, y) sin kx sin my dzdy
29. k22 < o0 Com = [o" [ f(x,y)e*@e™ dxd
20 22 km k B 027r 027Tf( y) T i Y

A (R4 mP)e,, < ool e = [y fy flz,y)e e™ dudy




