Tema 14
3Buuaiini (udepeHnianbHi pIBHIHHA

Jqudepenuianbuum piBHssHHAM (/IP) HazuBaeThCs PIBHIHHSA, SIKE 3B’S3y€ HE3AICKH]
3MIHHI, IIyYKaHy PYHKIIIO 1 i1 MOX1H1:

Floy.y,y'...y™)=o0. (14.1)

Hopsiakom /AP Ha3zuBaeThCs MOPSAIOK HANMBUINOI (CTApIOi) MOXIIHOI, SIKa BXOJIUThH B
PIBHSIHHS.

JloBinbHa GyHKIisA Y = Y(X) HazuBaeThes po3’sizkom JIP (14.1) Ha npomixkky (a,b),
SKIIO TIPY IMJICTAHOBIN B II¢ PIBHSHHS BOHA MEPETBOPIOE HOTO B TOTOXHICTH, IS BCIX
x € (a,b).

Jlns BigmykaHHs po3B’s3kiB piBHsAHHA (14.1) iHTerpyrots. Ha koxHOMY Kpoiii
1HTerpyBaHHs TopsAnoK [P 3MeHIIyeTbcsi HAa OAMHMINO 1 3’SIBISETHCA OJHA HOBA CTaja
iHTerpyBants. Tomy 3arajabHuii po3B’sa30k AP MIiCTUTH 7 JOBUIBHUX CTATUX 1 MA€ BUTIIS:

y =@(X,C,Cy,...,Cp) (14.2)
3aiada npo BiLIyKaHHS po3B’s3Ky [P, 1110 3a10BO/IbHSIE MOYATKOBI YMOBH
y =Yo. Y =Yg, y\" Y
X=X X=Xg X=X
HasuBaeThes 3anavero Komri nas JIP (14.1).
SAxmio 3aranbHuM po3B’ 30k JIP 3a1anuii B HASBHOMY BH/II
D(X,Y,Cq4...,C, ) =0,

=y{"™ | a<x<b (14.3)

(14.4)
TO piBHICTH (14.4) HAa3UBaIOTh 3arajbHUM iHTerpasiom JIP.

Bcesika QyHKIis, sika OTPUMYETHCS 13 3arajibHOrO po3B’si3ky (14.2), mpu KOHKPETHUX
3HAYEHHAX Cqp,Cog,...,Cpg CTATUX IHTEIPYBAaHHS, HA3UBAETHCS YACTHHHUM PO3B’SI3KOM
BignoBigHOro JIP.

I'padix moBTBHOTO YaCTUHHOTO PO3B’si3Ky JIP Ha3uBaeThCs iHTErpajibHOI0 KPUBOIO
nanoro /P.

3aranbHuil po3B’s30k P onucye n — napaMeTpu4Hy CiM’10 iHTerpajibHUX KPUBHX.

JIP BBa)kaeThCsl MPOIHTErPOBAHUM B KBAJPaTypax, SKIIO WOro 3arajJbHUN pO3B’ 130K
OTPUMAaHMA B SIBHIM YU HEsBHIA (OpMi, SKa MOXKE MICTUTH 1€ HE B3STI 1HTErpaju Bij
HEB1JIOMUX (PYHKIIIH.

Kuacu piBHSIHB, 1110 IHTEIrPYIOTHCH B KBaJApaTypax
I. Indepenuianbui piBHssHHA I-r0 mopsaaky.
3arajbHUN BUTIIS;

F(x,y,y )=0 (14.5)
a0o0 y'=1(x,y) (14.6)
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JIP (14.6) Bu3Hauae fesike moje HanmpsAMKIiB B oOjacTi /[ icHyBaHHS HOro po3B’s3KiB,
TOMY 110 KYTOBUM KOE(IIIEHT JOTHYHOI 1O 1HTErpajbHOI KpUBOi B Toulll M(x,y), piBHIA

k=Y (M)=1f(x,y) (puc.14.1):
ﬂmz’-ﬁ'a
\y”'_%'_ M,
"'g;.;—»—"'

\ / : IRMIEED. KPLEd
\ ﬁ K ’

Puc.14.1
MHuoxuHa To4ok M (x,y’) obmacte /I, B SKUX HaxXWwiI JOTHYHHX JO IHTETPATbHHX
kpuBux /[P omHakoBuii, Ha3uBaeThCA 30KJiHOIO naHoro JIP. PiBHSHHS 130KJIIHUM MOXKHA
3amucaTy y BUTIISIAL

f(x,y)=const (14.7)

1°. PiBHSIHHS 3 BiZoOKpeMJIeHUMH 3MiHHUMH
Sxmo npaBa yactuHa piBHsAHHA (14.6) Mae BUrIs

f(x,y)=P(x)-Q(y),
TO y =P(x)-Q(y) (14.8)
d
a6o —y:P(x)-Q(y)
dx
1 3MiHHI po3aUIstOThCs. Tol 3aranbHUI po3B’ 430K piBHAHHS (14.8) Mae BUTIIS:

dy
Iw :_[P(x)dx+C (14.9)

AHanoriyHo OyayeThCs 3arajbHUNA PO3B’ 30K PIBHSIHHS
P(x)-Q(y)dx+ R(x)S(y)dy=0, (14.10)

SKE TEX SBISIETHCS PIBHIHHSM 3 BIIOKPEMJICHUMH 3MIHHUMU.

2°. OnHoOpiaHi piBHSIHHS
PiBHsiHHs (14.6) Ha3WBAETHCSA OJHOPIMHUM, SKIIO HOro mpaBa vactuHa f(X,y) €
OJIHOPIJTHOIO0 (DYHKI[IE€I0 HYJILOBOTO BUMIPY BIIHOCHO X Ta y. Ha mpakTui 1e o3Hauae, 110

f(X,y) MoXHa TpeacTaBUTH SAK (YHKIIIO BIIHOIICHHS 3MIHHUX % abo %/ Tomy

3arajJbHUN BUTJISA OJHOPITHOTO PIBHSAHHSA 1-TO MOPAJIKY TaKHid

y = ¢(Xj (14.11)
X
[Ipwu #ioro iHTETpyBaHH1 BBOJIUTHLCS 3aMiHa
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5:u(x)a6o¥:u(x),

sJKa 3BOJUTH 10 piBHHHHSI 3 BiI[OKpCMJIGHI/IMI/I 3MIHHHMHU.

3°. JliniitHi piBHAHHS MEPIIOT0 MOPSIAKY
Tak HazuBaroThCs piBHSAHHSA (14.5) NMiHIMHI BiTHOCHO HEBiOMOI QYHKIIIT 1 11 MOX1AHOT,
TOOTO PIBHSHHS BUTJISAY

y+P(x)y=Q(x), (14.12)
ne P(x) 1 Q(X) - dbyHKIIIi, 110 3a1eKaTh JIMIIE B X.
Po3B’s130k piBHsAHHSA (14.12) mrykaroTh y BUTIIAL JOOYTKY ABOX (YHKITIH:
y=u(x)-v(Xx) (14.13)
K1 MiA10paHi crelialbHUM YUHOM Tak, 1110 piBHAHHSA (14.12) po3nagaeThes Ha ABa PIBHIHHSA
3 po3noauieHuMH 3MiHHUMH. 3 (14.13)
y=uv+Vu (14.14)
[TincraBnsitoun (14.13) 1 (14.14) B (14.12), maTumeMo:
u'v+vu+P(x)uv =Q(x)
abo u'v+u(vV+P(x)v)=0Q(x) (14.15)
@dyukiii U(X) i V(X) mnoBuHHI OyTH TakuMu, 00 Bupa3 B ayxkax (14.15)
JIOPIBHIOBAB HYyJEBI, Toal 3 (14.15) oTpumyemo:

V+P(x)-v=0
{U' v=Q(x)
3aranpHui pO3B’SI30K JIHIKHOTO PIBHSHHS MA€ BUTJIS!
y=u(x)-v(x) :e_fp(x)dX : [J‘Q(x)ejp(x)fX + C} (14.16)
PiBusinusa bepHyJsuii mae BUrisn
y+P(x)y=Q(x)-y" (14.17)

1 pu n=0 siBnsieThes NiHiiiaUM JIP. Po3B’s130K piBHSHHS bepHysuli 3HaX0AUTHCS aHATIOTIYHO
3a joroMororo 3aminu (14.13).

II. IndepennianbHi piBHSIHHA BULIUX NOPSAKIB, AKi JOIYCKAKTh 3HUKCHHA MOPAIKY

1°. PiBHsiHHS PO3B’A3aHHI BIZHOCHO CTApUIOl MOXiJHOI, MpaBa YacTHHA SIKUX
3aJIC)KHTh BiJI X' y(M = f(x) (14.18)

1106 po3B’s3aTu 11e piBHSHHS, HOTO OTPIOHO 7 pa3iB MPOIHTETPYBATH.
2°. PiBHsiHHS, 5IKi He MiCTHATH SIBHO IIYKaHY (PYHKUIIO i KUIbKa i MOCJiJOBHHUX

HOXiZHHUX: F(x,y(),y+D (M) =0, (14.19)

3amiHa (€)= p(x) (14.20)
3HIKYE TOpAI0K piBHSAHHS (14.19) Ha Kk OAMHUILB:

1 n—K
D(x,p,p o pliy=0.
3°. PiBHsiHHS, SIKi He MICTSTD SIBHO He3aJIe)KHY 3MiHHY:
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F(y,y, Yy ,....y("M)=0. (14.21)

3amina: y'=P(y) (14.22)
B yactkoBoMy Bunaaky piBusHHs (14.21):
F(y,y,y")=0
. dP dP dy
=P '=—=——=P"P.
y=P(y)iy X dy o

ApPryMeHTOM BHUCTYIIA€ IIyKaHa (PYHKIIS 1 OTPUMYETbCA PIBHSHHS MEPIIOrO MOPSAIKY

BigHOCHO QyHKIIT P(y): a(y,P,P)=0.

Ilpuknaau po3B’si3aHHA TUNIOBHUX 32134

Ipuxaan 1.

Po3sp’sa3atu JIP (ex + 2)y' = ye*

Po3B’si3anns

e JIP nmepioro mopsiaky, B SKOMY MOKHA PO3IIMTH 3MiHHI. J{JI IIbOTO BpaxoByEMO,

dy

10 y'=&. Toni

abo

abo

(ex + Z)Q = ye*

dx
dy ye*
dx e* 42
Le piBusanns Buay (14.8). PozainsemMo 3MiHHI 3a MPaBUIJIOM IPOIOPIIIi:
dy  e*dx
y e +2
[HTerpyroun oOuABI YaCTUHU, MATUMEMO
Iny =Inje* +2‘+InC.
3Biacu y=C(e* +2).
Mpuxaan 2
Poss’sizatu JIP 2x%dy =(x2 + y2dx)
Po3p’si3anHs
Po3B’skeMo pIBHSAHHS BIJTHOCHO MOXI1JTHOT
dy x? +y?
dx  2x2
dy _ 1{1 . (Xﬂ (14.23)
dx 2 X

Le piBHsaHHS nepuioro nopsaaky tuny (14.11), todto ognopinne. Pooumo 3aminy:
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T -u(x)
X

TOI[i y:u(x).x
y'=u(x)-X+u(x).

[TincraBnsiemo y i Y’ B piBHsHHS (14.23):
u'(x)- x+u(x):%(1+u(x)).

OTpumanu piBHSHHS 3 BIIOKPEMIICHUMHU 3MIHHUMU:

2xd—u:u2 —2u+1
dx

abo 204 —%.

(u-1)* X
y

[HTErpYyeMO 0OMIB1 YACTUHU 1 MIJICTABISEMO — 3aMICTh U .
X

—L:Inx+lnc
u-1
—L:Ian

Y 1
X
_2x

INnCx=e V7%,
OTpuMainu 3araJibHUi 1HTerpasl pIBHIHHS.
3ayBa:keHHS
[Ipu po3nisieHH] 3MIHHUX MM JUTHUIA Ha X 1 Ha (u - 1)2, 1o € gomyctumMuM npu X #0 1

U=1. besnocepenHporo MepeBipKo0 MEPEKOHYEMOCH, 110 x=0 1 U=1, To0TO y=Xx, € TaKoX
PILIEHHSIMU 33aJIaHOTO PIBHSAHHS, aJieé BOHU HE BXOJSTh B 3arajbHUM 1HTErpal.

Hpuxnan 3

2
IIpoiHTerpyBaTh piBHAHHS Y +2Xy = 2X°€ "
Po3B’si3anHs

Le niniine piBHsHHA Buay (14.12). PoOumo 3aminy:
y=u-v

y=uv+VvVu.
[TincTaBnsiemo y1i Y' B 3a7aHe PIBHSHHS:

1 _ 2 —X2
Uv+Vu+2Xxuv =2x°e

2
v[u'+2xu]+uv = 2x%e ™.
3BIJICM OTPUMYEMO CUCTEMY JIBOX PIBHSHB 3 PO3/IJICHUMHU 3MIHHUMH:
u'+2xu =0

2
uv = 2x°%e %
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3 MmepIoro piBHIHHA:
d—u=—2xu, d—u:—2xdx,
dx u

Inu=-x%, (c=0),

XZ

u=e"
[TincTaBnsemo Bupa3 ajis U y Ipyre PiBHSIHHS:
2 dv 2
e == —2x%e™,
dx

dv = 2x2dx.

3BI1IKH v :§X3 +C

1 3araJIbHUM PO3B’A3KOM JIaHOTO PIBHSHHSA €
y=ut0-u() —e (23 ).

3ayBa:keHHS
B neskux Bumaakax, KOJW PIBHSHHS HE € JIIHIMHUM BIJHOCHO ), 3a JIONOMOTOIO
TOTOKHUX MEPETBOPEHb MOTO MOXHA 3BECTH JI0 PIBHSIHHS, siKe Oyje JIHIHHUM BIAHOCHO X 1
X' . Hanmpukinaz, piBHIHHS
dy 1
dx xcosy+sin2y
HE € JIHIAHUM BIJHOCHO ), TaK SK y 3HAXOJUTHCA MiJ 3HAKOM CHHYca 1 KocuHyca. Aje
MIPOCTUMH MEPETBOPEHHIMHU HOT0 MOKHA 3BECTH JI0 JIIHIHOTO BIJHOCHO X 1 X' :

dx .
— —XCoSy=sIn2y.

dy
B takomy BUManKy poOUThCS 3aMiHa
x=u(y)-v(y).
Ipuxaan 4
HOus AP y''= W 3HaWTH po3B’s30k 3amaui Komi: Yy(0)=1, y'(0)=2,
X+
y'(0)=-1

Po3B’s3anHA
Lle piBHaHHS TpeThOTO TIOPAAKY BUy (14.18). InTerpyemo nociiioBHO TpH pasu:

Y =24(x+2)7,

dx 6
=24 - C,,
y J‘(x+2)5 (x+2)4+ !

6 2
'=||-————+C, |dxX=—— +C,x+C,,
y J.{ 1} (x+2)° ' ’

165



2 1 C,x°
- +CyXx+C, |dx=— + L= +C,x+C;.
y j{(“z)?’ : 2} (x+2f 2 2

[TincraBnsieMo mociigoBHO B Y'',Y' 1y noyarkosi yMoBH 1 Bu3Hauaemo C;,C,,Cj:

- 1 = —2—4 + Cl
2 7 3)
2=—+C —-C,=—, C,=—, Ch=—
23 2 1 277 37
1 - —iz + C3
2
YacTkoBUM PO3B’SI30K PIBHSIHHS Ma€ BUTIIAL:
1 5 o
(x+2)* 16 4 4
Hpuxaan S
[Tpoinrerpysatu AP y''' =(y" )2
Po3B’si3anHs

Ile AP tpersoro mopsaky Buay (14.19). Pooumo 3aminy Yy'=P(X) i oTpumyemMo
PIBHSHHSI IIEPIIOTO MOPSAAKY BiqHOCHO P(X):

P _pz.

dx

Po3painsemo 3MiHHI 1 IHTETPY€EMO:

dF)—dx, —£=X+C1,
P

o
P=- 1 :
X+Cy
BepraeMocs 10 cTapoi 3MIHHOI:
o 1
TG C,

[HTETpYyEMO TTOCITIIOBHO JIBA pa3u:
y'=—In(x+C;)+C,,
y=—(Xx+Cy)In(x+C;)+x+C; +C,x+Cg,
abo
y=—(x+Cy)In(x+C;)+x(C, +1)+C35 +C;.
JI71s1 IpOCTOTH MOYKHA 3aMIHUTH

Cz + 1 = C2

C3 + Cl == C3
1 TO/1 3arajJbHUN PO3B’SI30K MPUIAMAE BUTIISA

y=—(x+C1)In(x+C1)+62x+63.
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IMpuxaan 6

Ipointerpysatu JIP 2(y )? =(y—1)y".
Po3B’si3anHs
e piBHsHHS apyroro mopsaky Buay (14.21). Pooumo 3aminy y' =P(y).

: P : . :
Tom y'= (;—y - P 1 oTpuMyemo piBHSIHHS NEPIIOTO MOPAJIKY BITHOCHO P!

2P2:(y—1)-P-d—P
dy

abo
P{ZP —(y—l)d—P}:O.
dy
Lle piBHAHHS €KBIBAJICHTHO CYKYITHOCTI YMOB:
P=0
2P—(y—1)d—P=O'
dy
3 mepuoi yMOBH
dy
P=0, —=0, y=C.
dx
Jlerko mepeBiputn, mo Y=C(y =0,y"'=0) mneperBopioe 3amgaHe pIBHIHHI Y

TOTOXXHICTb, OTXKE, € PO3B’SI3KOM. 3arajbHUM po3B’s30K naHoro JIP oTpumaemo, KO
IPOIHTETPYEMO PIBHSAHHS 3 BIJOKPEMIIEHUMH 3MIHHUMU 3 JIPYTrOl YMOBH

2P ~(y-1)% =0,
dy
P _ dy
dy y-1’
%InP:In(y—l)HnCl,
JP =Cy(y-1),
P=C{(y-1)°.
[ToBepTaemoch 10 cTapoi 3MIHHOT

dy 2 2
—=C -1)-.
dx 1(y-1)

BigokpemMitoemMo 3MiHHI 1 IHTETPYEMO:

d
Toacy a1
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—C—112=(X+C2)(y—1)

abo
Cs=(x+Cy )(y—1), e Cy = —.
cf
3agaui
Vl—x2

14.1. loBecth, mo pyHukiis ¢ X)=¢e € pO3B’SI3KOM PiBHSIHHS XydX ++V1— X2 dy=0.

14.2. loBectu, 110 PIBHSIHHS x%e? — y—2=0, mo BU3HAUa€ y K HESIBHY (PYHKIIIIO BiJ X, €
1HTerpan audepeHiianbHOro PiBHIAHHS x3eyy'+3xzey -y =0.
14.3. TlepeBiputu, uyu ABISIIOTBCA 3a7aHi (yHKIT pPoO3B’sI3KaMu abo 1HTerpasamu

BIJIOBIJTHUX TU(PEPEHIIATIBHUX PIBHSHD:
1

1) y=x*—4x, xdy- ydx=x%dx; 2)y=2¢ ¥ yxi=2y:
2

3) 4x” +y* =2x, 4—y—2+ﬂy'=0;
x2 X

4) y=x3(Inx—1)+2x?, xdy — 2ydx = x® Inxdx.
14.4. TloOyayBaTu napabomu i3 ciM’i Yy = x2+C npu C =11, C=42. Hanucatu piBHAHHS
napaboIH IILOTO CIMEICTBA, 10 MPOXOAUTH Yepe3 Touky (-1; 4).
14.5. TloGynyBatu koja i3 CiM’i X + y2 =2Cx npu C==1,C=14. Hanucaru piBHSHHS
KOJIa I[bOTO CIMEWCTBA, 0 MPOXOAUTH uepe3 Touky (-1;1).
14.6. [TobynyBaTu audepeHIiaibHl piBHAHHSA HACTYITHUX CIMEICTB JIHIM:
1) y=x+C; 2) y=Cx+C?;  3) y?>=2Cx.
14.7. 3a 1OMOMOTOI0 130KJIiH HAKPECIUTH 3arajibHy KapTUHY XOJy 1HTETpalbHUX KPUBHX
HACTYMHUX JudepeHIliaTbHUX PIBHIHb:

1) y=x* +y?; 2) y=x+4y%; 3) y=x-y*.
14.8. IIpoiaterpyBatu JIP 3 po3aijieHuMU 3MIHHUMU:
1) y2dx — xdy =0; 2) (1+ x)ydx +(1— x )xdy =0;

3) (1+x)dx—(1—x)dy=0; 4) (y—21)dx+x*dy=0;
5 (1+ X2 )dy—wll—yZdX:O; 6) (x—xyz)dx+(y—x2y)dy:0;

7) X2y +y =0; 8) X+xy+Yy (y+xy)=0.
14.9. 3naiiT 3aragpHUl 1 YaCTKOBUH 1HTETPANU 32 TOYATKOBUMH YMOBaMHU:
) 1
)2y Jx=y, y(4)=1 2) ¥'=(2y +1)ctgx, y(z):?
3) X°y+y® =0, y(-1)=1; 4) (1+y®)dx = xydy, y(2)=L1.

14.10. 3naiiTu 3aranbHUl po3B’s30K a00 3aranbHUI 1HTErpan ogHopiaHux J(P:
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l)y'_—— X; 2) xy+yInX 0:

3) xy' -y —x* +y? 4) 4xyy'—y® —3x* =0;
5) xyy' = 8x” +y*; 6) xy’y =x* +y°;
2
7% = y(1+In); 8) y=25-2.
X X X

14.11. 3HaiiT1 YaCTKOBI IHTETpaJU 32 JAHUMHU TOYATKOBUMHU YMOBAMU:
1) y+yx*+y® —xy'=0,y(1)=0;

. y _ 1.
Z)mw—wl+mxnyJ e

2
3) y="5-Y y-1=1
X X

14.12. IlpointerpyBartu mniHiiiH1 JIP Ta piBHsHHS bepHymi:
2

—X
1)y’ +2y © ; 2) y' cosx—ysinx = sin2x;
X X
3) Xy'—Y=Xx/§; 4) y'sinx—y:sinx-sing;
5) xy'+y =Inx+1; 6) y'—ytg = Ctgx;
7) Y'—ﬂ=(x+1)2; 8) y cosx+ysinx=1;
X+1
9 y+y=e"; 10) y+2 ny L
11) y'+xy = x3y3; 12) xy'+y + xy? =
13) y—xy + y3% ™ =0: 14) y'+xy = xy>.

14.13. Po3p’s3atu 3agaay Komn ms JIP bepraymi:
1) 3y*y+y® =x+1,y(1)=-1  2) (1-x*)y—xy=xy°,y(0)=05.

3
14.14. loBect, o Yy = Clxé + C, € 3aranbHUM pO3B’SI3KOM PIiBHSAHHSA 2Xy''=Y B o0OnacTi
X>0. 3HaifiTM YaCTKOBHH pO3B’S30K, SIKUH 3aJOBOJBHSE TIOYATKOBUM YMOBaM:

y(1)=4,y(1)=3.
d2y
14.15. KpuBa 3a/10BOJIBHSE PIBHAHHIO d—2 = X+ 3. 3HalTH 11 PiIBHIHHSA, SKIIO B1JIOMO, IIO
X
BOHA IIPOXOAUTH uepe3 TouKy (2;4) Ta Mae B 11iif ToUIll KyTOBHI KOehIIieHT 3.
14.16. 3naiiTu 3aragbHUl 1 YaCTKOBUH (TaMm, JI€ 3a/1aHi MOYaTKOBI yMOBH) po3B 30K J[P:

1) yV) = x; 2) y'=Inx; 3) y'' =sin2x;

4) v =xsinx 5) y"=(xf42)5 Y(0)=1,¥(0)=2,y"(0)=-
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6) y"=x6—2,y(1)=2,y(1)=1,y'(1)=1;

7) y'=4cos2x,y(0)=0,y(0)=0;
8) y'= 1 5 9) y''=arcsin x;
1+x

10) Y"=§,y(l)=1,Y(1)=2,Y'=—2;

M) iy [ Z) o1 v 7)o v 7)o Z) o
11) y _smx,y(zj 1,y(2) z,y(zJ y' (2) 0;
12) yV) —e2* y(0)=0,y(0)=-2,y'(0)=3,y""(0)=-1,y(")(0) =2,

14.17. 3HaiiTi po3B’sI3KH PIBHSAHB!

1) [1-x2 )y —xy=2; 2) y'=y;

3) (Y ) =y"; 4) Xy Xy =1
5) y'+Y tgx = sin 2x; 6) y'xInx=y;

7) xy'—y =e*x?; 8) y'+2x(y )? =0;
9) (x=3)y'+y =0; 10) x(y"'+1)+y =0.

14.18. Po3B’si3atu 3anaqy Komri s JIP: (y' x— Y)Y = x3, y(1)=1,y (1)=0.
14.19. 3naiiTH 3araybHAN 1 YaCTKOBHUH (TaMm, JIe 3a7aH] TOYaTKOBI yMOBH) po3B’s30k JIP (abo

1HTEerpan):
1) y-e'y=0; 2) WY =y Y(0) ==, ¥ (0)=0;
3) y'igy=2(y )*; 4) 2yy"=(y )"
5) 2yy'' =1 2 6) y'= =
) 2yy'=1+(y") )Y Ty
)Yy ==L 8) 'y =1 y(-2)=1y(-2)=-1,

9) 2yy"' =(y )%, y(-1)=4,y'(-1)=1;
10) y(1-Iny)y'+(1+Iny)y?=0.

14.20. Buginutu iHTerpanbHy KPUBY, KA MPOXOAUTH yepe3 Touky (1;1) i moTukaeThcs B it
TOUIII OICEKTPHUCH TIEPIIOro KOOpauHaTHOTO KyTa, st AP (Y )2 +2yy"' =0.
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