JlaboparopHasi padora 1. Pemienne nuddepeHuuajbHbIX ypaBHeHHU

HuddepeHunanbHbIM - ypaBHEHHEM HA3bIBACTCS YpaBHEHHE, CBS3BIBAIONICE HE3aBHCUMYIO
IEPEMEHHYIO X, HCKOMYIO GyHKImo Y = Y(X) 1 ee npoussoausie Y'(X), ... YV(X), T.e. ypaBHeHue
Bama F(X, Y(X), Y'X), ..., Y"(X)) = 0, rae F — 3amannas GpyHkums.

Ecmu wuckomas ¢yukmus Yy = Y(X) sBasercs (QYHKIUEH OJHOHW IMEPEMEHHOH, TO
muddepeHIraIbHOe ypaBHEHUE HA3bIBACTCSI OOBIKHOBCHHBIM.

[Mopsinkom nuddepeHnnaIbHOr0 ypaBHEHHsT HA3bIBACTCS HAWUBBICHIMK TOPSIOK BXOASALIMX B
HEro NpOM3BOHBIX. Pemennem muddepeHmanbHoro ypaBHeH s N-ro mopsiaka Ha uaTepsaie [a, b]
HasbpiBaeTcs QyHkuus Yy = Y(X), onpenenenHas Ha [a, D] BMecTe cO CBOMMHE MPOU3BOIHBIMH 10 N-TO
NOPSIIKA BKIIOYUTENIBHO, M TaKas, 4TO NOjCTaHOBKa (QyHKuuu Y = Y(X) B muddepeHmaibHoe
ypaBHEHHUE MPEBPALIACT MMOCICIHEE B TOKACCTBO JUIsS BCeX X U3 [a, b].

Pemenne nud¢depeHmanbHblX ypaBHEHHH MOXKET OBITh MOJYYEHO B AHATMTUYECKOM HITH
qyucIeHHOM Buze. [log aHaIMTUYECKHMM pEHIeHHEM MOHUMAIOT TaKWe pEHICHHs, B KOTOPBIX
HEW3BeCTHass (YHKIMS BBIpaKEHA (SIBHO WJIM HESBHO) 4Yepe3 HE3aBHCHMBIC NEPEMEHHBIE U
napameTpel B BUje (GopMys, OECKOHEUHBIX PSJOB MM UHTErpaioB. 1101 YUCICHHBIM pelieHHEM
MOHUMAIOT PEIICHUS PA3HOCTHOTO ypaBHEHMs (MM CHCTEM Pa3HOCTHBIX YpPaBHEHHIA), KOTOPOE
OBLIO MOJIYYEHO TIOCIIE AUCKPETH3AIMHA UCXOIHOTO TU(PPEPEHIIMATHLHOTO YPABHECHUSI.

OnHO¥ U3 IporpamMm, MO3BOJISFOIIEH HAXOUTh penieHre AuddepeHInanbHbIX YpaBHEHUH, KaK B
YHCJICHHOM, TaK W B AHAJIUTHYECKOM BHJE SBIISCTCS CBOOOJHO pAacIpoCTpaHseMas CHUCTeMa
KOMITBIOTEpHO# MaTeMaTuku Maxima.

1. O6mue cBegeHHus1 0 padoTe B mporpamme Maxima

1) JInst BBIYKCIICHUS COJACPKMMOIO SYCHKHM BBOJA HEOOXOAMMO HaKaTh KOMOWHAIMIO KJIABHIII
Ctrl+Enter.

2) Nnnnmanu3anus nepeMeHHbIX IPOU3BOIUTCS C TOMOIIBIO IBOCTOUHS «:». Hampumep,

a:l;
expr: x"2+sin(x);

3) B cucreme Maxima npeaycMOTpeHa BO3MOYKHOCTh BBOJIA CPa3y HECKOJIBKUX KOMaH]l B OJHON
s4erKe BBoAA. /[ 3TOro KoMmaHabl OTAEIAIOTCS APYT OT APYra CHMBOJIOM « ; ».

Z[J'ISI 0003HaYEHHST KOHIIa BBOJAa KOMaHJbl BMECTO « ; » MOXXHO HMCIOJb30BaTh 3HAK « $ ». ITO
ObIBaeT y/lOOHO B TOM cCllydae, KOIJla HE HaJ0 BBIBOJUTH pE3yjbTaTa BBIYUCIECHHS Ha JKpaH
(pe3yabTaT IpHu ATOM BCE PAaBHO OYIET BBIYUCISITHCS).

4) 3HaueHusd MMEH NEPCMCHHBIX COXPAHAIOTCA Ha HNPOTAKCHHUU Bcet pa6OTLI C JOKYMCHTOM.
HOSTOMy, cCin H606X0)11/IMO CHATH ONpCACIICHHUE C nepeMeHHoﬁ, TO 3TO MOXKHO CAciIaTb C
nomoripio pyaknuu Kill(name), roe name — wMs ygansieMoro BBIPQKEHHs, MEPEMEHHON HIIH
siaeiikd. TouHO Tak K€ MOKHO OYHUCTHUTBH BCIO IIaMSITh U OCB060,Z[I/ITL BCC MMCHA, BBCAA KOMaHOY

kill(all).

2. ®ynknus desolve

Oyukius desolve (eqn, y(X)) — wHIeT YacTHBIE pEIICHUS JUHEHHBIX auddepeHInaTbHbIX
ypaBHEHUH. AprymeHTbl (yHKuuu: eqn — auddepeHInaIbHOe ypaBHEHHE, KOTOPOE MOXKET
colepkath X — He3aBHUCHUMYIO TepeMeHHyro, Y(X) — wuckomyro ¢yukiuio, diff(y(x),X),
diff(y(x),x,2),....,diff(y(x),x,n) — mnpousBoaubie ¢yHkiuu Y(X). Ecnu He 3amaHbl 3HauCHHS

(GYHKINY 1 ee TPOU3BOIHBIX B HYJIE, TO B HailICHHOM pemieHnn oHu oTobpaxarorcs B Buae Y(0) u
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M3BECTHBI, TO OHM MOTYT OBITH ONpeJeNieHbl 10 Bbhi3oBa (pyHkuuu desolve ¢ momoipio GyHKIUH
atvalue:

Y(X) |y—g, cootBercTBeHHO. Ecnut ke HayanbHble ycinoBust B X=0

atvalue(expr, x=0, value),
rae expr — oo Y(x) wim 3uauenue K-roii npoussoanoit diff(y(x),x,k), rue k <n; X — nesasucumas
nepemenHas; value — wHavanebHOe 3HaueHue €XPr (T.e. 3HaueHwe QyHKUMH wWid ee K-Toi
[POU3BOJIHOM B HYIJIE).

Ipumep 1. Haiitu perenne 3amaun Komu y'=cosx, y(0) =4.

Pemenue. 3anaaum ypaBHeHHE U 0003HAYUM €ro egn:
eqn: diff(y(x),x)=cos(x)$
Omnpenenum HadyalIbHOE YCIIOBHE
atvalue(y(x), x=0, 4)$
Bocmonb3yemcs ¢hynkuuei desolve
desolve(egn, y(x));
y(x) = sin(x) + 4.
IMpumep 2. Haiitu perenne 3amaun Komu y" =1, y(0) =1, y'(0) =2.

Pemenne. JleiicTByeM aHaJIOrM4HO NpUMeEpY |, HO TOIOJHUTEIBHO K 3TOMY 3a/1a€M HAdaJbHOE
3Ha4YeHUE MPOU3BOJHON UCKOMON (DYHKIIMHU:

eqn: diff(y(x),x,2)=1$

atvalue(y(x), x=0, 1)$

atvalue(diff(y(x),x), x=0, 2)$
desolve(eqn, y(x));
2

y(x)=7+2x+1.

Jlnst Toro, 4roObl HAliTH yacTHOE penieHue cuctembl N (N>1) nuHeiHbIX AuddepeHIratbHbIX
yYpaBHEHUI TMEpBOro W/WiK BTOPOro MOPSAKOB, HeoOXoaumo mnepenath ¢yHkiuu desolve B
KayecTBE apryMEHTOB CIHUCOK M3 N audQepeHnnanbHbIX ypaBHEHHH W N HCKOMBIX (YHKITHH,

COOTBETCTBEHHO.

desolve ([eqn_1, ...,eqn_n], [y 1 (X),y_2 (X), ..., y_n (X]);
Cy(0)=1 z(0)=2.

IIpumep 3. Haiitu pemenue 3anaun Komn «l L.
Z =S8InX

Pemenue. 3amaaum ypaBHeHHs 1 0003Ha4nMM ux eqnl u eqn2
egnl: diff(y(x),x)=z(x)$
eqn2: diff(z(x),x)=sin(x)$
OnpenennM HadaabHbIE YCIOBUS
atvalue(y(x),x=0,1)$
atvalue(z(x),x=0,2)$
Bocmons3yemcs ¢pynkuueii desolve
desolve([egnl,eqn2],[y(X),z(X)]);
[y(X)= -sin(x)+3x+1, z(x)=3-cos(X)].



3. ®ynkuusa ode?

Oynkius  ode2(eqn, dvar, ivar) — mnpeaHa3HaueHa JUISI PEHICHUS OOBIKHOBEHHBIX
JAUHEHWHBIX TU(depeHINaTIbHBIX YPaBHCHUI IEPBOTO0 M BTOPOrO MOpsIKa. PeleHue HIneTcs B
obmieM Bujae. AprymeHThl QyHKIMU: eqn — auddepeHimanbioe ypaBHeHue, dvar — 3aBucumas
nepeMeHHast, ivar — He3aBHCHMas nepeMeHHas. JaHHas (QYHKIUS MOXET BEPHYTh PCIICHHE B
SIBHOM WJIM HESIBHOM BHJIC.

B crricke mapaMeTpoB 3ToM (DyHKIMK 3aBUCHMAst IEPEMEHHAs YKa3bIBACTCS SIBHO, MIO3TOMY
oOo3HaueHne Buaa Y(X) He oOs3arensHo. DyHKIMS M TEpeMEHHas MOTYT 0003HAYaThCs
OJITMHOYHBIMH OYKBaMH, Harnpumep, Y u X. OJJHaKO B 3TOM Ciiydae mepe/] MPOU3BOIHON HEOOX0MMO
craButh anoctpod (tr.e. 'diff(y,X)), 4uroObI mosyduTh HE BBIUUCIAEMYIO (opMy BeIpaxkeHHs (NOUN
form). Unaue Beipaskenue diff(y,X) oOHymuTcs (T.K. Y SABISETCS KOHCTAHTOM OTHOCHTENIBHO X).

[To yMOIYaHUIO TIPOU3BOJIbHAS KOHCTAHTA B OOIIEM PEIICHUU ypaBHEHHS TIEPBOTO MOPSIKA
o0o3HadaeTcs kKak %C. B o01iem perieHrr ypaBHEHHsI BTOPOTO TOPSIKA KOHCTaHThI 0003HAYAOTCS
kak %K1 u %Kk2.

JIns TIOMCKa YacTHBIX PEIICHUH Ha OCHOBE OONIMX PEIICHUH, MOJYYSHHBIX C MMOMOIIBIO
bynkuu 0de2, cymecTByroT Tpu GyHKIuK: icl, ic2, bc2. @yukimu icl, iC2 ciyxar Juis pelieHus
3amaun Komm, T.e. 3a7a4él ¢ HA4YadbHBIMH YCIOBHsMH. DyHKuuS DC2 cnyxuT s pemreHus
KpaeBoil 3a1a4u, T.e. 33]a4H, IJI¢ 3HAUCHHUsT HCKOMOW (DYHKIIMH 3a/1aHbl HAa KOHI[AX HEKOTO OTPE3Ka.

3ameuyanne. Oyukuuu ICl u IC2 He MoIEPKUBAIOT PabOTy ¢ OOIIMMH PELICHHUSIMH, TIE
SIBHO yKa3aHa 3aBUCUMOCTBD Y(X).

1. ®dyukuus icl(solution, xval, yval) — npennasHaveHa asi MOMCKA YaCTHOTO PEIICHHS
nupGepeHIMATFHOTO  YPaBHEHMSI TIEPBOTO MOPSAKA C HAYaIbHBIM YCIOBHEM. ApPryMEHTHI
¢dynkuu: solution — oOee pemeHne ypaBHeHUs, HailieHHOE ¢ moMonbio GyHkiun 0de2, xval —
HavaJlbHOE 3HAYCHHE HE3aBUCHMOW mnepemeHHOM B opme X = X0, yval — HauanpbHOEe 3HAYEHHE
3aBUCHUMOM niepeMeHHoM B popme Y = YO0.

Ipumep 4. Haiiti oOmiee pemenue nuddepeHnaIb-Horo ypaBHeHus Y = x% 4+ X u HaiiTh ero

JaCTHOE pEelIeHHe, YI0BIEeTBOpsoIee HadaapHoMy yermoBuio Y(1) =0.

Pemrenune. Haiinem o6iee perrenue u 0003HauuM ero Sol:
sol: ode2('diff(y,x)=x"2+Xx,y,X);
3 2
X X
=—+4—+4%cC.
y 3 2

3arem ¢ nomoripio GyHKIMH iCl HalieM yacTHOe penieHue, yaosieTBopstomuiee ycaosuo Y(1) =0:
ic1(sol,x=1,y=0);

_ —543x% 42x°
y= 6 :

2. ©yukius ic2(solution, xval, yval, dval) — npennasHavena st MOMCKa YaCTHOTO PEIICHUS
nupGepeHIMATEHOTO  YPaBHEHUsT BTOPOTO MOPSAKA C HAYaIbHBIMH YCIOBUSMH. ApPTyMEHTHI
bynkiuu: solution - obmiee penieHne ypaBHEHHS, HalIeHHOE ¢ ToMoIIbio QyHKImMu 0de2, xval —
HavaJlbHOE 3HAYEHHE HE3aBUCHMOW mepeMeHHoi B ¢opme X = X0, yval — HadanbHOe 3Ha4YeHHUE
3aBUCHMOM mepeMeHHol B ¢opme Yy = Y0, dval — HavanpHOe 3HAYeHHWE Ui MPOU3BOHOM
3aBrcHUMON niepeMenHoit B hopme 'diff(y, X) = dy0 .



IMpumep 5. Haiitu oduiee pemenne muddepennuanbHoro ypasHenus Y"—7Y'+ 6y =0 u Haittn

ero YacTHOE pellIeHHUe, yIOoBIeTBOpsitoliee HadansHoMy yeioButo Y(0) =1, y'(0) =3.

Pemenue. 3amanum ypaBHeHre 1 0003HAUYUM €ro eqn
eqn: 'diff(y,x,2)-7*'diff(y,x)+6*y=0;
d

d2

3arem Haiijem oO1iee peieHre 1 0003Ha4uuM ero Sol:
sol: ode2(eqgn,y,x);
y = %k1*%e® 1 %k2*%e* .
Bocnone3yemcs pyukiueit ic2:
ic2(sol, x=0, y=1, 'diff(y,x)=3);
2%0pe®  3xopeX
~ "5 5
3. dyuknus bc2(solution, xvall, yvall, xval2, yval2) — npeanasHaueHa s HaXOXKICHHSI
peleHusl KpaeBoi 3amauu s TUGPEpeHIIMATIbHOIO YPaBHEHHUS BTOPOTO MOPsAKAa. APryMEHTHI
¢byukium: solution — obiee perieHre ypaBHEHUs, HaleHHOE ¢ ToMoIIbio GyHkiu 0de2; xvall
— 3HAYCHHE HE3aBHCHMOW MEPEeMEHHOW Ha JieBoW rpanuiie B ¢opme X=Xx1, yvall — 3HaucHue
3aBUCHMOM MEepeMEeHHOM cooTBeTcTBYIOMIEe X1 B popme y=y1; xval2, yval2 — rpanuuHoe ycioBue
Ha TIPaBOW TIpaHUIle, KOTOPOE 3aJaeTcsi B TOH ke (opMe, YTO U TPAaHHUYHOE YCIOBHUE Ha JICBOU

IPaHHUIIE.
IMpumep 6. Haiitu pemenne kpaesoit 3agaun Y"'—7y'+6y =0, y(0) =1, y(2) =5.

Pemennie. Haiinem obmiee pemenne SOl kak 310 caenano B mpumepe 5. 3aTeM BOCIOJIb3yeMCSI
bynkipeit be2 mmst penieHns KpaeBoi 3a1a4uu:
bc2(sol, x=0, y=1, x=2, y=5);
(%2 —5)*%e*  (%e® —5)*%e®™
(%oe'? —%e?) (%oe'? — %e?)

3ameuanue. [Tokaxem, Kak OyJeT BRITTISACTh PEIICHUE KPAaeBOM 3ajauu U3 MpuMepa 6 B cirydae,

€CJIM SIBHO yKa3aTh 3aBUCHMOCTH Y(X):
eqn: diff(y(x),x,2)-7*diff(y(x),x)+6*y(x)=0;
sol: ode2(eqgn,y(x),x);
bc2(sol, x=0, y(0)=1, x=2, y(2)=5);

4. IocTpoenue rpadukos ¢ noMoubio pynknuu plot2d

Jlinst moctpoeHus rpauKoB Ha IUIOCKOCTH MOXHO BOCIONb30BaThesl (yHkuueir plot2d co

CIIeAYIOIIUM HaOOpOM apryMeHTOB:
plot2d(expr, [X, X_min, X_max]),

expr ¢yHkuus, rpaduKk KOTOpPOH HYXHO IOCTPOMTH; X — IEpeMeHHas, OT KOTOPOH 3aBHCHUT
BBIp@KEHUE EXPr; X_MIN 1 X_MaxX 3a1aloT oTpe30K ocu X AJIs MOCTPOCHUs rpaduka, y4acToK Mo
och Y BBHIOMpaeTCss aBTOMATHYECKH, WCXOAS W3 MUHHMAJIBHOTO W MAaKCHMAaJIBHOTO 3HAYCHHH
byHKIMK Ha oTpe3ke [X_min, X_max].

Yr1oObl MOCTPOUTH B OJHOM IpaduyeckoM OKHE OJHOBpEeMeHHO N rpadukoB (N>1), dyHKIUK
plot2d BMecTo OIHOTO BBIpaKEHHUs CIEAyeT Nepeiarh B KadecTBE apryMeHTa CIHCOK M3 N

BBIPAKCHUM.



plot2d([expr_1, expr_2,...,expr_n], [X, min, max]).
CymectByeT Takxke ¢yHkius WXplot2d (¢ Tem ke caMbiM CIHCKOM MapaMeTpoB), KOTOpas B
ommune ot pyHkimu Plot2d, oTkpeiBaromiel oTAEIbHOE rpaguYeckoe OKHO ¢ rpaduKoM (YHKITHH,
BCTaBJISICT rpauK BHYTPh pabodeil 001acTH TOKYMEHTA.

Ipumep 7. I[Toctpouts rpaduk Gpyakuuu Y(X) =Ssin X na orpeske [0, 7].

Perrenue. plot2d(sin(x),[x,0,%pi],[xlabel,"x"],[ylabel,"y(x)"]);
3ameuanme. [l TOro, 4yroObl MOCTPOUTH rpaduk peuieHus Iup@depeHnaTIbHOI0 YpaBHEHUS
(cM. mpenpiAyIIMe TPUMEpbl) HEOOXOJMMO BOCIONIB30BaThest (yHKImMen rhs(...), koTopas BepHET
4acTb BBIPAKEHUS, CTOSIIYIO CIIpaBa OT 3HaKa paBeHcTBa. Hampumep,
expr: y=x"2,
y=x*
rhs(expr);

X2

Ipumep 8. IToctpouts rpaduku pemenuii Y(X) u z(X) u3 npumepa 3 Ha orpeske [0,3].
Pewenue. [Ipexe Bcero, 3amuiineM pelieHue CUCTEMBI B IepeMEeHHY0 SOl
sol: desolve([egnl,eqn2],[y(x),z(X)]);
Hanee
plot2d([rhs(sol[1]),rhs(sol[2])].[%,0,3]);

5. 3apanuns
Jlnst cBoero BapuaHTa HaiTh penieHus 3anad Komm a), b) u kpaepoit 3agaun c). [Tocrpouts

rpadpuxu pemenuit it @) (ma orpeske [0,3]), mma b) (ma orpeske [Xq,Xg+3], rae Xy —

HayaJbHOE 3HaueHHe X) U C) (Ha oTpeske [X;,X,], rae X;, X, — rpaHU4YHbIC 3HAYCHUS X ).

Bapmuanr 1.

y'=z
a). , y(0)=1 2z(0)=0.
) {Z.:3Z_Zy ¥(©0)=1 2(0)

b). y'-y=0, y@=1 y'@®)=0.
c). y'-3y'+4y=cos’x, y)=1 y(3)=3

Bapmuanr 2.

Q. " =2 20)-3
: , =2, z(0)=3.
7'=3z-2y—e* Y

b). y'—y=x, y(0)=0, y'(0)=1.
c). y"=3y'+4y=x>, y)=1 y@E)=-1

Bapuanr 3.

. P ©=0, 20)-1

a). , =0, z =1.
7'=3z-2y+e % Y

b). y'—y=¢€*, y(-)=2 y(-)=L
). y"—3y'+4y=cosx, y(-D)=2, y(2)=-1



Bapuanr 4.

y'=z
a). iz':3z-2y+x' y(0)=0, z(0)=-1.

b). y'—y=e7", y(2)=0, y'(2=2
c). y"-3y'+4y=sinx, y(0)=-1 y(®)=2

Bapmuanr S.

a) y'=2 0)=1 2(0)=_1
.{Z,:3Z_Zy+xz, YO -1 2(0)=-1

b). y'—y=x°, y(-D=-2 y(-1)=2
c). y—3y'+4y=0, y(-3)=1 y(2)=3.

Bapuanr 6.

y'=z
a). {2.232_4)/, y(0)=1 z(0)=3.

b). y"+y=0, y)=-1 y®=-2
c). y'-3y'+2y=x* y(-D=-1 y@)=1

Bapmuanr 7.

y'=z
a). , 0)=-1, 0)=2.
) {z'=32—4y+sinx y(0) 2(0)

b). y"+y=sinx, y(0)=0 y'(0)=1.
). y'=3y'+2y=x, y=-2 y@)=0.

Bapuanr 8.

y'=z
a). , 0)=0, 0)=1.
) {z':3z-4y+cosx y(0) 200)

b). y'+y=cosx, y(-)=2 y'(-])=L
C). y"-3y'+2y=e7*, y(-)=1 y@=-1

Bapmuanr 9.

a) y'=2 0)=0, z(0)=-1
' {z‘:32—4y+x2’ y0)=0." 2(0)=-1
b). y'+y=x* y(2=0, y'(2=2

). y'—3y'+2y=¢€*, y(0)=-3 y@2)=-2

Bapuant 10.

y'=z2
. , 0)= 0)=-1
? {z':32—4y+coszx Y=L 2(0)

b). y"+y=sin’x, y(-1)=-2, y'(-1)=2



c). y"-3y'+2y=0, y(-2)=3, y@0)=0.

Bapuant 11.
y'=2
. , y(0)=1 z(0)=0.
a) {Z.:y YO =1 2(0)

b). y"=3y'+2y=0, yO)=1 y'@=0.
). y'+y=sin’x, y(-1)=0, y@)=-1

Bapuant 12.

y'=z
a). iz':y+x’ y(0)=-2, z(0)=1.

b). y'—3y'+2y=e*, y(0)=0, y'(©0)=L
0). y'+y=x’, y(-)=2 y@#=-1

Bapuanr 13.
y'=z

a). o Y(0)=0, z(0)=1
z'=y+e

b). y'—3y'+2y=e, y(-1)=2, y(-)=L
C). y"+y=cosx, y(-4)=1 y(0)=0.

Bapuanr 14.

y'=z
a). { o Y0)=0, z(0)=-1.
z'=y-+e

b). y"—=3y'+2y=x, y(2)=0, y'(2)=2
C). y'+y=sinx, y(-3)=0 y(2)=2.

Bapuanr 15.

y'=z
a). { ,» Y0)=1 z(0)=-1
Z'=y+X

b). y"-3y'r2y=x%, y(-D=-2 y(-D=2
C). y'+y=0, y(-D)=1 y{l)=-2

Bapuanr 16.
y'=2
. , y(0)=1 2z(0)=0.
a) {Z.:_y YO=1 20)

b). y'-3y'+4y=0, yB=1 y(®=0.
c). y'—y=x% yB=1 y@d)=3.



Bapuanr 17.

y'=z
a). iz':—y+sinx’ y(0)=3 z(0)=1.

b). y"—3y'+4y=sinx, y(0)=0, y'(0)=1
c). y'—y=e", yO=1 y®)=-1

BapuanT 18.

y'=2
a). , y(0)=1 z(0)=3.
) {Z.:_HCOSX YO =1 20)

b). y"—3y'+4y=cosx, y(-1D)=2, y'(-1)=L
c). y'—y=¢, y(-1)=2, y@2)=-1

Bapuant 19.

y'=z

a). { . Y0)=2, z(0)=-1
Z'=—-y+X

b). y'—3y'+dy=x*, y(2)=0, y'(2)=2.

). y'—y=x y(0)=-1 y®)=2

Bapuanr 20.
y'=z

). L, YO0)=1 20)=-1
Z2'=-y+sin“x

b). y"—3y'+4y=cos’x, y(—1)=-2, y(-1)=2
). y'—=y=0, y(-3)=1 y(2=3.
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