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CTEIIEHN PEJIOBU Hpyra n Tpeha nemespa

JANPOEPEHIINJAJIHE JEJTHAYNMHE BUIILE PE/TA

1 XoMorHe jegHadymHe ca KOHCTAHTHUM Koedu-
I jEHTIMAa

O6muk: any™ + a1y + -+ a1y’ + agy = 0
Kapakrepuctnuna jegaaunmsa: a,\™ + a, A" + ...+ g +a,=0

Pememe xomorene jegaaumue: Heka je ap,\™ 4+ a, ANV 4. a3 A +ap =0
KAPAKTEPUCTUYIHA jJe/IHAYMHA U A1, ...\, CKYIl Ib€HUX pemema. Tajga ako je

1. A € R nyna KapakTepUCTHUHe jeJHaddHe IPBOT pefa Taja je e pereme
jeTHAYNHE

2. X € R pememe KapaKTepuCTHYHE jeTHAUNHE pesia k, ouua cy e, xe’®, ... ak~lere
pelema jeITHAUHe

3. A=a+if € C pememe KapaKTepuCTUIHE jeHATNHE [MPBOI Peja, Taja Cy
cos axr ¥ sin fx pellerma jeHAYNHE

4. A = a+ i € C penreme KapaKTepUCTHYHE jeTHAYNHE pefa k, Taga Cy
e®® cos Bz, e** sin B, xe®® cos Br, re*® sin Bz, . .., 2F e cos B, ¥ 1™ sin Bz

pelema jeITHAUNHE

Onmre pereme AKO Cy Y1, ..., Y, pelema andepeHnujaane jeJHadnHe N-TOT
pesia, Taja je HeHO OMIITe pelllerhe

y=cyi+- -+ Cln
Bamarak 1 Pewumu zomnezeny jednavuny y" — 1y — 2y =0
Pememe @opmupajMo Hajupe KePpaKTePUCTUUIHY je THAUNHY
N —A+2=0

1 HahuMo meHa pemema: A =2 u A = —1. Kaxko cy €2* u e™® pelema XoMOreHe
jeJlHaYuHe TO je U HbUX0Ba JUHEApPHA KOMOUHAIU]A, 11 j€ EeHO OIIITE PelleHhe

y = c1e®® 4 cpe”®

IJie Cy €1, Co TPOU3BOJbHE peajiHe KOHCTAHTE.
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Banarak 2 Haliu onwme pewerse jednavune y™ +y =0

Pememe Kapakrepucrnuna jemnaunna je \* + 1 = 0 ogmocmo A\* = —1. Osge
Tpeba s1a ce mojceTuMo Jise cTBapu. [IpBo je Ja cBaka jeHAYMHA CTEIeHa N UMa
Ta4YHO N HYJIa Y CKYIy KOMILIEKCHHX OpojeBa. /Ipyro je TpUroHOMETPHjCKU OOJIUK
KOMILTIeKCHOT Opoja. Haume, cBaku KoMILIeKCHE OpOj 2 = & + 1y ce MOXKe 3aIucaTh
y TPUIOHOMETPHUjCKOM 06Ky Kao z = |z|(cosy + isiny), tae je z = /22 + y?
MOJTYT KOMILTeKHOT Opoja, a ¢ = arctan £. TIperxomro hemo ma mckopueTumo ja
zamuiiemMo —1 y TpuronoMmerpujckom oosnky. mamo na je z = 1, a ¢ = m + 2km,
ma je —1 = cos(m + 2k7) +isin(m + 2k7). Cama MoxkeMo Ja HaleMO CKyII pelerba
KapaKTePUCTUIHE jeTHATNHE KO

2% %
{COSWHQHW k=0,1,2,3).

Kaa nzpauynamo BpeHOCT yTIJia 3a CBAKO MOjeIMHATHO k, JT00MjaMO CKYII pellieha

V2 V2 V2 V2 V2 VR V2 V2

{ 2 27 2 27 2 27 2 2
[Ipumerumo na mehy momyhenum pemierbuma uMa /iBa IHapa y3ajaMHO KOIbYTOB-
aHO KOMILIEKCHUX OpojeBa. 1/13a6ep1/1M0 U3 CBAKOI' TAKBOT Mapa IO jeJHO PeIll-
etbe. Heka To Oymy A\ = f +i2 g ), ‘[ + zf. OBa 7aBa perema cy
HAM JIOBOJHHA, /1A reHepmHeMo 4 JmHeapHo He3aBHCHe (byHKuHJe koje he nHam garTm
V2 V2

. va, V3, .
ommre pememse jeanaunune. To cy yi(x) = €2 “cos Fx, ys(v) = ez “sin o,

Vg V2, . :
ys(z) = e 2% cos fx u ys(x) = e 2 7sin %ix Caza je omiure pemieme jgare
jeTHAYMHE

y(x) = c1yi(z) + coya(w) + c3y3(x) + caya(z)

TO ject

v, V2 v, . V2 vz, V2 vz, V2
y(x) = c1€e2 "~ CoS 7x+626 27 s1n Tx—l—c?,e 27 COoS 7x+c4e 27 sIn 71‘

Bagarak 3 Haliu onwme pewerse jednavune y'™® + 4y + 59" + 4y + 4y = 0.

Pememe. Onrosapajyha xapaxrepucruuna jemmadmua A* 4+ 4X% + SN2 + 4\ +
4 = 0 je jepHaunHa ca paluoOHAJHUM KOoedUIUjeHTHuMa, 11a Cy HheHa paluoHaHa
perema (aKo UX UMa) 00JNKa £ rako na pl4, a q|1, OMHOCHO TPAKUMO UX y CKYILY
{£1,4£2 £ 4}. JeanocraHoM TPOBEPOM BHANUMO a je A = —2 jeJHa pAIMOHATHA
Hyaa. Hakon Jesberba mosiasHor nosmaoMa ca (A + 2) 106ujamMo moJnHOM

A AN 4507 44N +4) (A +2) = A+ 207 £ A+ 2
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JlakJie, HyJle HOBOIOOMjEHOT ITOJTMHOMA TPAYKUMO Y HCTOM CKYILY KaO U 3a MOJa3HU
nosimaoM. lIpoBepom yTBphyjemo ja je A = —2 u merosa Hyjaa, Ttj. A = —2 je
JIBOCTPYKa HyJIa HOJIA3HOT MoJAnHOMa. Kaja HOBOMOOH]eHH MOJMHOM IOJETNMO Ca
(A + 2) mobujamo KBaJpaTHY jeTHAYNHY YHjUM DellaBambeM HAJTA3UMO [MPeoCcTale
JBe HyJe, a TO Cy Az/4 = 1.

Morin cmo u Ha apyru Haumns ja Haljemo npeocrajie nyste. Ilorienajmo nodujenn
moauHOM A? + 22 + )\ 4 2 = (0 m rpynuImMO IpPBa ABa U TOCJAeImba 13 CabHPKA.
Tobujamo, A2(A+2)+ (A+2) = (A+2)(A2+1) = 0, o1ak/Ie JaKo HATAZHMO OCTaJIe
HYyJIe.

Jakse, A = 2 je a1BoCTpyKa HyJIa, a OCTaJIe Cy HPOCTe HYyJe IOJHHOMA, 114, je OIIITe
perieme jeIHaYnHe

y(r) = cre”*" + coze ™ + czcosx + cysinz

2 Hexomorene jegHadynMHE ca KOHCTAaHTHUM KO-
edpulmjeHTIMA

06auk: a,y"™ + a,_1y™ ™V + -+ a1y + agy = f(x)

Omnmre pememse: y(r) = y, + yp, TAe je Yy, pellleme oarosapajyhie xomorene
jeanaunue (3a f(z) =0), a y, je napukyaapuo pememe Koje Haaazumo Mamodom
neodpehenur koeuyujenama wiu Mamodom sapujayuje xKoncmarnmu

2.1 Metona Heoapehenux KoeduiujeHara

Y opom ciydajy obJIMK MapTUKYJIAPHOT pelierha 3aBUCH 0OJ1 00nKa (DYHKIIje
f(z). Paznukyjemo HEKOIMKO CydajeBa:

1. f(x) = P,(z) (1j. monuHOM cTemeHa n)

1.1. Axo 0 HEje KOpeH KapaKTepUCTHUHE jejnadute ¥, = Q,(z) (ogHocHo
HEKH TOJIMHOM CTelleHa n duje Koeduiujenre Tpeba 1a 0JpesInmo)

1.2. Ako je 0 Kopen KapakTepucTuune jejnaqnne peaa k y, = 28 1kQ, ()
2. f(z) =e*P,(x)

2.1. Ako (o HHje KOpeH KapaKTepHCTHIHE jefHadnne Y, = e**(),(x)

2.2. AKo je o KOpeH KapakTepucTuiHe jeqnadnne peaa k, y, = rF1eQ, ()
3. f(x) = e*(P,(z) cos fx + Qm(x)sin fz), t = max{m,n}

3.1. Ako a+i5 Huje KOpeH KapaKTepUCTHIHe jenHatduHe ¥, = e* (R, (z) cos fx+

Si(z) sin fz)
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3.2. Axo a + i je KOpeH KapakTepHCTH4YHe jegHadnHe peja k, y, =
ok 1e*(Ry () cos Bx + Sy(x) sin Br)

Hanomena. TlpumeruTn na cy mpBa JBa CJIydaja ClelujajHu caydajesu Tpeher.

Bamarak 4 Hahu onwme pewere jednavwune y" + 2y" + 1y = be™*

Perteme Hahumo nipeo pemnerse onropapajyhe xomorene jegnaunne iy +2y" +1y' =
0. Ibena kapaxTepuctuuHa jegnaunna je \* + 2\? + X\ = 0. ssynumo \ ucmpe
sarpazie 1a 6ucmo mobmmm A(A? + 2\ + 1) = 0. Hbena pemema cy A=0u A = —1
(mBocTpyka Hyna). Caja IMAMO XOMOTEHO DEIIerhe

yp = 1% + coe " + coxe ™ =1 + coeF + come™®

Ocraje na maheMo HmapTUKYJIAapHO peIlerme, HO Hpe Tora heMo HIeHTU(MUKOBATH
obsmk dyukimje f(x), Koje je 0bauKa Kao u3 apyror caydaja 1j e* P, (x). Nmamo
naje a = —1,a P,(x) =5, naxie nosmmsoM HyaTor crernena. Kako je « = —1 Hysa
JIPYTOT pejia KapaKTepUCTUYHE jeIHAUNHE, [IAPTUKYJIapHO peleibe he 6uTu obuka

= Az?e™*. Ja 6ucmo mamuin KoebunmjeHt A 3a KOju je y, TapTUKYJIAPHO
pemerbe, nalimhemo npsa Tpu u3BoOAa O Y, U yOAIUTH UX Yy HOJIA3HY jeHAYUHY.
Nmamo

y, = 2Are™" — Az’e™" = _9”(2A:L’ — Az?), yy = e *(Az® — 4Ax + 2A),
y"(z) = e (—Az? + 6Az — 6A)

Kana ybanumo y mosia3uy jeHadInHy UMaMO
“T(2Ax — Ax?) + 2e " (Az® — 4Ax + 2A) + e " (—Ax® + 6Ax — 6A) = 5e "

Hakon mro moMmHOXKHMO 00e cTpaHe ca e¥ W cpeamMo u3pas, octaje —2A = 5,
omHocHO A = —5/2. Jlakje, mapTUKYJIApHO pelleme je y, = —51526 T, a ommre
peleme je

- — o 2 —x
y(x> =Y tYp=C + e "+ caxe T — §I e

Bagatak 5 Pewumu jednavuny y" —y = o3 + cosx

Perteme [1pBo Tpazkumo perieme xomorene jegnaunue y” —y = 0. Hyse oaro-
papajyhe xomorene jemmaunue A3 — 1 = 0 Moxkemo Halim Tako IMITO je 3amMAIIEMO
ka0 pasuky Ky6osa (A—1)(A2+A+1) = 0. Omasae BUIAMO 12 je DEATHO PelIerbe
A1 = 1, a IBa KOWBYTOBaHO KOMILIEKCAH pelliera JT0OHjaMo Kao pellierha KBaIpaTHe
jennauune. To cy g3 = H”‘f = _1 + zf Pemmeme xoMorene jegHadume je

_1 )
yn = 1€ + e 2%(¢q cos -2 + ¢y sin Tx)



CTEIIEHN PEJIOBU Hpyra n Tpeha nemespa

Ocraje jom ma Hahemo maprukynapHo perreme. Mebhyrum, dyHKIumja ca gecHe
CTpaHe jeJIHAKOCTH Huje y OOJIMKY MOorogHoMm 3a npumeny Metosge neogpehennx
koedunujenara. OHO mWTO MoxkeMo ja ypajumo je ga f(z) = x3 + cosz mocma-
Tpamo Kao 30up ase gpyuxuuje fi(z) = 23 u fo(r) = cosw, ma ga TpazKuMoO JBa
MapTUKYJIapHa Perrerba, Koja onarosapajy dbyuknmjama fi(z) u fo(r), pecnekTuBHO.
3a dyuxnujy fi, kao oarosapajyhe mapTukyJgapHO peIieme TPakuMo (DYHKIH]Y
obmmka y,, = Ax® + Bz? + Cx + D unju cy usoan

y,, =3Ax* +2Bx+ C, y) = 6Az+2B+C, y =6A

Kana y6amumMo oBe M3BOJe y NMOYeTHY jeqHaduny, gobujamo 6A — Ax® — Bx? —
Cx — D = 23, na pemapameM cucTeMa

~A=1,B=0,0=0,6A—D=0

nobujamo 1a je y,, = —a° — 6

JIpyro mapTukyaapHO peliierse, Koje oaropapa GyHKIju fo(z) = cosx, je obauka
Yp, = Acosx 4+ Bsinz. llonoso TpaxmMmo m3Boge u ybamyjeMo HX y IOYeTHY
jemmaauny. Mmamo

y,, = —Asinx + Bcosz, y, = —Acosx — Bsinz, y,, = Asinz — Bcosw
majey” —y = Asinz—Bcoszr—Acosx—Bsinz = sinz(A—B)+cosz(—B—A) =
cosx. akme, koedunujent y3 cunyc tpeba ja Oyje Hysa, a y3 KOCHHYC jeJlaH, I1a
JIO0MjaMO CHCTEeM

A—B:Q—A—B:LILA:B:—%

OJaKJIe 3aK/bYdyjeMO Ja je Yp, = —% sinx — %cosx Ha xpajy, onmre pereme je

3 3 1 1
Y() = Yn+Yp, +Yps = clec—l—eféx(cl cos gx—i—cQ sin \/T_x)—x?’—fi—i sin T—5C08T

Bagarak 6 Hahu onwme pewerse jednauune iy’ + 1y’ = chx

Pememe Pemema kapakrepuctuune jegnadnne N2+ X =0cy \y =01 A\, = —1,
14 je XOMOTEeHO peleme y, = ¢ + coe” *.

OyHKIHMjy ca JecHe cTpaHe jeJIHaKOCTH MOXKEeMO 3amucaru Kao chx = % +
f1+ fo, na hemMo mapruyapHo pelremhe TPaXKUTH UCTO KAa0 y MPEeTXOTHOM 3a1aTKy
Yp = Yp1 + Yps-

[IpBo mapruxynapo pememe je 00/mKa yp,, = Ae”, 3a Koje BaxKu y, = yp = Yp, =

e __

Ae®, ma kaga ybanumo y jeaunadwmny jgobujamo 2Ae” = % 7). A= 71;-

—x . .
Ba fy(x) = 5, Kako je o = —1 KopeH HPBOT pejla KAPaKTePUCTHUHE jeHATHHE,

Yp, = Aze™. Hahumo n3Bone
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Yp, = Ae™F — Azve™ = e7"(A — Ax), y,, = e *(Ax — 24)

Kana ybanumo y moJsia3uy jeaHaduy, J001jamo

e (Az — 24) + e (A — Az) = 62
oJaKJe caenn ja je A = —%. Ommre pereme je
y(r) =1 + e + 1€ ~ 3¢

Bagmarak 7 y’ — 2y + 2y = e®sinx

Pememe Oxnroapajyha xomorena jennaunna je iy’ — 2y 4+ 2y = 0, a mheHa Kapak-
TepHCTHYHA jefHadnHa je A — 2\ 4+ 2 = 0, 4uja cy pemrema Aijo = 1 £, ma je xo-
MOT€HO pererse ¥y, = €*(¢) cosT + ¢y sinz). 3a Tpaxkeme NApTUKYIAPHOT pelerha
nocmarpahemo Tpehu caydaj. Umamo ga je « = = 1, na MozKeMO 3aK/byIUTH 1A
je a+i = 144 npocra mysa kapakrepuctudne jeqaaqdnne. Crora, momTo je (), = 1
(Tj. cremena HyJsa) MapTHKYJIAPHO perrerse je obuka y, = e ( Az cosz+ Brsinx).
[ToTpakumo U3BOJIE TPBOT U JAPYTOT pejia U yOAIuMO UX Y MOJIA3HY je/THAYUHY

y, = €*(Azcosx + Brsinz) + e”(Acosx — Arsinz + Bsinz + Bx cos )

=e"((A+ B)xcosz + (—A+ B)rsinz + Acosz + Bsinx)

y, = e"((A+ B)zcosz + (—A+ B)rsinz + Acosz + Bsinx)
+e((A+B) cosz—(A+B)zsina+(B—A) sin z+(—A+B)x cos t— A sin x+ B cos x)
= e"(2Brcosx — 2Axsinx + (2A + 2B) cosx + (2B — 2A) sinx)

Kapna ybanumo y jeanaduny, go0mjamo
e (2Bx cosx — 2Axsinx + (244 2B) cosz + (2B — 2A) sinx)—
—2e"((A+ B)zcosz + (—A+ B)zsinz + Acosz + Bsinz)+
+2e"(Ax cosx + Brsinz) = e sinx

Hakon mTo MOMHOXKHMO jeITHAYWHY ca € W CPeJUMO je, IMaMO
(2B —2A — 2B +2A)xcosx + (—2A + 2A — 2B + 2B)x sinz+
+(2A+2B —2A)cosx + (2B —2A — 2B)sinz = sinx

Hakme, B=0,a A= —%, 1a je ONIITEe pelliehe

=e"(cpcosx + casinx) — —e*xcosx
2



CTEIIEHN PEJIOBU Hpyra n Tpeha nemespa

Sagarak 8 y’ — 2y = cosx — xrsinw

Pememe Xomorena jegnaunna je vy’ —2 = 0, a meHa KapaKTePUCTUYHA jeJHAUNHA
A2 — 2 = 0 4nja cy pemnrema A = +v/2. Xowmoreno pereme je y, = cleﬂw +
cze_\/iz.

3a mapTuKyJapHo penreme hemo monoso nocmarparu tpehn cayuaj. Umamo na je
a=0,5=1, P(r) =1 (nakse myaror cremnena), a Q(x) = —z (upBor cremnana).
Hakne, a + i = 0 + ¢ = ¢ HHje pellelbe KapaKTepUCTUUHE jeHaunHe, a Ry u Sy
cy upBor cremesa, ogHocHo Yy, = (Ax + B)cosz + (Cz + D)sinz. Ilpsu u apyru
U3BOJL CY:

y, = Acosx — (Az + B)sinz + Csinz + (Cz + D) cosx =
=(Crx+ A+ D)cosx + (—Ax — B+ C)sinz
y, = Ccosx — (Cx+ A+ D)sinz — Asinz + (—Az — B+ C)cosz =
=(—Az—B+2C)cosz + (—Cx —2A — D)sinz
YbanuBameM y MOJA3HY jeITHAYUHY J00HjaMO
(—Ax—B+2C)cosz+(—Cr—2A+D)sinz—2((Ax+ B) cosz+ (Cx+ D) sinz) =

=(—Ax — B+2C —2Ax —2B)cosz + (—Cx —2A — D — 2Cx — 2D)sinz =
= (—=3Ax +2C —3B)cosz + (—3Cx — 2A — D)sinz = cosx — xsinzx

Ocraje HAM 18 PEIIUMO CHCTEM
3A=0,2C-3B=1,-3C=1,-2A—-D =0

. P _ 1 _ 5 . _ _5 1o .
Kakoje A=D=0,C=—-3uB=—3,T0jey,=—;cosx — zrsinz, na je

5 1
Yy = cle\/iz + cze’ﬁx -3 COST — 551: sin

2.2 Maroaa Bapujalije KOHCTaHTH
Hexka je nara audepeniiujaina jeHavunHa,
any™ + -+ ary + agy = f(2)

" HEKa je
Yn = 1y (z) + - + cayn(T)
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perieme ojrosapajyhe xomoreue jeanauune. I[locmarpajmMo KoHCTaHTE Cp, ..., Cph
Kao QYHKIHje MPOMEeH/bIBe X, OTHOCHO Kao ¢1(T), ..., cy(z). Taga ci(x), ..., cp(x)
ojipehyjeMo perraBameM cUCTEMa, jeHAYNHA

@)y + -+, (x) =0

L+t (@)y, =0

cr(@)y" ™ 4 @)yl = 0
-1 —
@y 4 @l = o)
Kao pememe maror cucrema gobujamo ¢;(x) = ;(z) + D; tae ¢y D; npou3BosbHe
peajiHe KOHCTaHTE.
Huepecuja. 1lpumernmo na ce KoHCTaHTe UM epeHInpajy camMo y IpBOj jeTHa-
YHUHH, 0K Ce V OCTAIuM JuMepeHnnpajy KoopIuHaTHe (PYHKIT)E Y.

Bagarak 9 Pewumu jednavuny y” + 5y + 6y = o

Pememe Oxarosapajyhia xomorena jegnaumna je y” + 5y’ + 6 = 0, unja je kapax-
TepucTHYHA jeHaunHa A2+ 5\ 46 = 0, ca pememnMa A\ = —2 1 \y = —3. Jaxie,
XOMOT€HO DeIIese je Yy = c1e 2% 4 cpe 37,

Ocraje na mahemo maprukymnapHo pemteme. Ceromo ce ma je moryhe mpu-
vennTn Memod neodpehenuxr xoedpuyujenama camo y caydajy Kana je HyHKIja
f(z) cuenuduunor obmuka. Hary dbyukumjy f(r) = ﬁ HE MOYKEMO HAIIUCATH
y OOJIMKY NPOU3BOJA HOJHHOMA, TPUTOHOMETPHjCKUX (byHKIHja n e**. 13 Tor pa-
3j10ra heMo MPUMEHUTH ONIITHJU METOJ 38 TPAKehe Pelleha HeEXOMOreHe jaudep-
eHIujaane jennaqanne - Memod neodpebenur xoeduvyujenama.

[TocMaTpajMo XOMOTEHO pellierhe Kao i, = ¢ (x)e” 2% +co(x)e 3% u dpopmupajmo
CHCTEM jeJIHAYMHA KAo IITO je HaBeJIeHO y yBoay (cucrem he ce cacrojaTu of jBe
jeHAUNHE):

dy(x)e ™ 4 dy(x)e ™ =0

—2z —3z 1
—2c, (z)e ™ — 3cy(x)e " = [T o

[ToMHOXKHMMO TPBY jejHaduHy ca 2 u jiojajmo apyroj. Jlobujamo

(z)e ™ + cy(x)e™ =0

B 1
14l

—ch(x)
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Caza Mmoxkemo nia Hahemo co(x):

1 1 e
= dr=-=-In———+D
c2(e) /1+62x ’ 2 M Ty T

(Hanomena. 3a cveny yseru t = 1+€>*) Jla 6ucmo nauu ci, ybauuhmo spenoct

/ 1 : .
3a Cy = T 1res y IpPBY JedHadYuHy CHCTEMa, IIa J¢
-3z
_ e
c'le 2x — - / . eQac
14 e

= T _ 1 = arctge® + D
V7 ) 14620 (1 + e?*)e” N & 2

(Hanomena 3a cMmeny yseru e* = t.
Konauno, onrrre pernieie jenavdune je

1 e?®
= toe® + Do)e 2 21 Dy)e 3%
Jia) = (arctge” + D)™ + (T 4 Dy)e
) 1
Bamarak 10 y” 4+ y =sinz + —
sin

Pememe Xomorena jeqnaunna je vy + 1y = 0, a kapakrepuctuuana \> + \ = 0,

dnja cy pemema A\; = 0 1 A\y/3 = £i. [lakie, XOMOreHoO penreme je
Yp = C1 + Ccacosx +cgsine

Oyuxkimjy f(x) moxemo nanucaru kao f(x) = fi(z)+ fa(x), rae je fi(x) =sinz, a
fo(x) = Sirlm. Cana, Ha IpBY (PYHKIN]Y MOKeMO npuMeHuTH Memody neodpeherux
koepuyujenama (Masa HEje MOrpentHo u Ha nesay ynknujy npumenutu Memody
sapujayuje KoHCMarmu, aJau oBako je jenHocraBuuje). mamo na je Q,(z) = 1
Tj mosmHOM HyJaTOr cremena, a o« = 0 m [ = 1. Kako je a = i = i pememe
KapaKTePUCTHYHE jelHa4nHe, NAPTUKYJIAPHO pellemse je 00JuKa Yy, = Axcosz +

Bxsinx. Tana je

y' = Acosx — Axsinx + Bsinz + Bxcosx = (A+ Bx)cosz + (B — Az)sinx

y" = (2B — Azx)cosx — (2A + Bzx)sinz
y" = —(3A+ Bz)cosx — (3B — Ax)sinx

Kana nobujeno ybanumo y nosasHy jegHaqduHy, J1001jaMo

—(3A+ Bz)cosx — (3B — Ax)sinx + (A + Bz)cosx + (B — Az)sinx = sinz
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OJIHOCHO,
(=3A— Bz + A+ Bx)cosz + (B — Ax — 3B + Az)sinx = sinz

Hakme, A=0u —2B=11] B = —%, na je y, = —%:Usina:.
Ocraje jorn ga TpUMEHNMO MEeTO/Ty BapHjallije KOHCTAHTH Ha fo =
caydajy hemo umaTu Tpu jeHadnuHe y CUCTEMY:

1

sinx

. Y oBOM

i (z) + dy(x) cosz + ¢4(z) sinz = 0

—cy(z) sinz + ¢4(x) cosx =0

1
sin x
[ToMHOXKHUMO JApYTY jeAHAUHHY ca sinx, a Tpehy ca cosz. lobujamo

—ch(x) cosx — dy(x) sinx =

¢y (z) + cy(x) cosz + c(x)sinz =0

—cy(z)sin® z + c4(x) sinx cosx = 0
cos x

/ 2 / :
—co(x) cos® x — () sinz cosx =
() (2) L
Kana cabepemo apyry u tpely jeJHadMHy, CHCTEM Ce CBOJIU HAa
¢y (x) + dy(x) cosz + ¢4(x) sine = 0

—cy(z) sin® z + cy(x) sinx cosx = 0

;. cosw
&) = sin T
Hakne, co(z) = —In|sinz| + Dy. asme,
BT in?x + ¢s(z)sinx cosx =0

sin x
na je c3(x) = —x + Ds3. Ha kpajy,

, COST ) 1
€] = ——COSx +SInxr =

ST ST

Cana je, y3 cmeny x = 2t

() / dz / 2dt / 2 / sin®t + cos?t
C :L' = = = = _—
! sinx sin 2t 2sintcost sintcost

sint cost , sin 3
:/ +/ = —In|cost| + In|sint| = In
c

n

+ D,

2
cost sint 5
JlakJjie, onImTe perreme je

‘T
51112

—1
y(r) =1In =

1
+ Dy + (= In|sinz| + Dy) cosx + (—x + D3)sinz — 556811113

z
2
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3 CmeHa mpoMeHJ/bUBE

Bamarak 11 Odpedumu onwme pewere jednauune xy” —2(x—1)y' +(x—2)y =0
yeodehu cmeny y = u(x) + v(x)

Pemteme Hajupe mopamo jia audepeHimpamMmo CMeHy, JBa IyTa, KAKo Ou je 3amMe-
HUIK Yy Jary jeanadnny (ymecto u(x),v(z), mumemMo u, v).

y =u'v+v'u
Yy =u"v+uv +0"u+ v =u"v + 20 +0"u
Hakon 3amene y nosasHy jeiHauuHy 100MjaMo
(v v+ 20V +0"u) = 2(x — 1) (u'v + v'u) + (x — 2)uv =0
Ipynumumo cazga wianose y3 v, v’ u u. JTobujamo
v+ (20" — 2(z — D)o)u’ + (20" = 2(x — D)V + (. — 2)v)u =0
Cama hemo pasknti (byHKIH]Y ¥ TAKO Ja Ce WIaH Y3 u' aHyJupa, OTHOCHO TAKO 14

je
20 —2(x — Do =10

OBo je jerHauMHA TPBO peja Koja pa3aBaja MPOMEHIbUBE IITO Ce JIAKO BUIM HAKOH
IITO CBe v NpebaIliMo Ha JIeBY CTPaHy, & CBe X HA JIECHY

dv  x—1

vz
Fbeno pememe je Injv] = o — In|z| + C. Hamummmo JeBy cTpamy jeHAKOCTH
na ciepehn magmn Injv| = Ine” — Injz| +InC; 1j. In|v| = In &<, Kako mara

E
jeTHAKOCT BaxKu 3a Om10 Koju u30op koncrante (', MoxkeMo y3etn ja je Cp = 1.

Hakne, v = % Caza, kajga cmo Hanum byHKImjy v(x), ocraje 1a oJpejuMo ra
Tpeba ma Oyae u(x). W3 ror passmora, Haljumo npeu u Apyru u3Bog of v(z) u
yoaInuMo y jeTHaYMHY.

U = (ZL’ — 1)6
22
g (2% =21 +2)e”
- 3
Ybanumo nobujeHo y jeTHAUuHY
T 2 _ 2 2)e® -1 2 T
u”xe——i-(@7 T+ 2e —Q(I ) em—i-(x—Q)e—)u:O
x x? x? x
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Hakon cpebuBama, nodujamo jeanadunny
Ynja je KapaKTepUCTUIHA jeTHATNHA,

ojnHocHO, A = (0 je gBocTyKa HyJa, Ha je u = ¢, + cox. KoHadHO, Kako je y = uv,

OTIIIITE perieme je
x

e
= (1 +cox)—

y=(c 2 )x

Bagarak 12 Hahu onwme pewere jednauwune y" + 2zy’ + (2 + %)y = e ,

yeodehu cmeny y = z(x)e*ﬁ/2

Permeme Hajupe Tpeba qudepennuparu cMeHy (1Ba myTa), Kao GHCMO OApPeInIn
JeMy Cy jeIHaKH U3BOJIM TparkeHe (DYHKIHje i, HAKOH OBAKO yBejieHe cMene. mamo
(paju mperjaeIHOCTH THIIeMO 2, 2. .., ymecto z(x), 2/ (x)...)

y =2 g = P2 — 22)

Y= (" — 2 —x)e P — e T2 — x2) = e — 22 — 24 2%2)
Obamumo casa J001jeHo y MOJa3Hy jeJHAYHHY U IPYIUIIAMO WIaHOBe y3 2, 2, 2"
e_zQ/Q(z” — 222 — 2+ 2%2) + 2ZL‘6_I2/2(Z, —zz)+ (24 x2)ze_$2/2 = e /2
6712/22// + efo/QZ _ efx2/2
HakoH MHOXKema ca e¢* /2 JI00MjaMo jeTHAUMHY A KOHCTAHTHUM KoedHImjeHTHMa
2 —z2=1
qJnja je oarosapajyha xomMorena, 0JJHOCHO KapaKTEPUCTUIHA jeTHAUNHA,

2 +2=0
N 4+1=0

Kaxko je A/ = &, pelieme XoMeoreHe jeJHaqlHe je y, = ¢, cos T + cpsinx. Iap-
THKY/JIapHO pelllerbe je IOJMHOM HYJITOT CTelleHa Y, = A, Ia JIaKo HaJIa3uMo Ja je
A = 1. Hakxe, byukmuja z(z) je obanka

Z=cco8T + cosinx + 1
. 2 .
Kako je y = ze~* /2, ommire pereme je

_ 2 _ 2 . _ 2
Yy =cLe /2 cosx + coe " Psing + e z*/2
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Bagarak 13 Pewwumu jednaquny 4r'y” + (82° — 422)y +y = e 1/®

cmeny x =1/t

rxopucmehu

Pememe Tloncernmo ce Hajnpe n3Boga ciaoxkene dbyukiuje. Axo je y = y(z), a
yBoguMO cMeny x = x(t), Taja gobujamo caoxkeny byuknujy y = y(z(t)). [psu
U JIpYyTu U3BOJ TakBe (PYHKIHT]E je

y = P y; - t'., 1 aHAJIOTHO
x
dy; dt
y' = d_tt% =y -t +y - ty) 1,
Y 0BOM caIy4ajy, Kako je T = %, TO je dx = —t%dt, na je % = —t2. Caga je

y' =yt = —yt®
y' = (y (—t°) + yi(=20)) (%) = y/'t" + 2y;t°

Yb6anumo gob6ujeHo y noaasHy jeguaduny (y3 To, ymecro x nuremo 1/t)

4 8 4 _
tq(!/fe'# + 2y,t%) + (t_g - t—g)(—yﬁQ) +y=e"

8 8
A+ Sy =yt Aty = e
) +dy+y=e"

OBHUM cMO JTaTy jeTHAUNHY ca (PYHKIIMOHATHAM KOeUIINjeHTUMA CBeJId Ha je/THA Y-
HHY ca KOHCTaHTHUM Koedmunujentuma. Hboj oaropapajyha xomorena jemnaunna
je 4y + 4y, +y = 0, a kapaxTepucTuuna jeanaduna je 4\% + 4\ + 1 = 0. Taxue,
Al = Ay = —3 na je y, = cle_%z + CQ.TG_%x.

[TaprukynapHo pelnreme MOXKeMO Jia HahemMo MeTomoM HeogpeheHux Koeduiu-

jenata. Vmamo na je a = 0 u P,(z) = 1, ma je mapTuKyJapHO pellierbe 00JIHKa
yp, = Ae”'. Hahumo npBu u 1pyru u3Bo/

y, = —Ae™ yh = Ae™!
u ybaiuMo y jeIHaYuHy
4Ae7t —4Aet + AeTt = e /et

t

Hakne, nobmjamo na je A =1 Tj y, = €', ONHOCHO OIIITE Pellerse je

y(t) = cre 2% 4 cowe 2" 4 et
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Bagatak 14 Hahu onwme pewere jednavune sin® xy"+tg 2y’ —cos? zy = cos® x Insin =
yeodehu cmeny sinx = el

Pememe. Kaxo je coszdr = etdt, omnocno 2 = /1 — e2te~t mmamo
) dr )

dt
Y =y =gVl —ee
T

dy’ dt e?t
"m— 22— (1 = e2tet N o7t _ g7t /1 — 2t 1 — e2te ¢
Y'= = WYL= e by =g — V1 = )V - e

— yg/(l . e2t)e—2t - y£€_2t

Y6anumo m06UjeHo Y MONA3Hy jeTHAYMHY U y3 TO 3aMeHHMO cosx = /1 — et 1a
OUCMO JIOOHJIH

t
() (1— e™)e ™ — yie ) + ——— VI — ety — (1 — )y = (1 — M)t

V1—e2

g (1 —e*) =y +y— (1= e*)y = (1 - e*)t

Konauno, nakon MuOKema ca (1 — e?)™! nobujamo jenmaummy ca KOHCTAHTHAM
koedurmjenTuMa y; —y = t. XOMOTEHO pelliere OBe jefHadnHe je y, = el +coe™",
a MapPTUKYJIAPHO Pellemhe je IMOJIMHOM IPBOI CTeleHa, Jakie y, = At + B. Ilomro

jey, =0, nmamo —At — B =1, naje A= —1,a B —0. [lakse, onmre permeme je
y=cre' +epet —t

Kana Bpatumo cmeny mgobujamo

Insinx 4 Cs eln cosx

Yy = ci€ —Insinx =¢;sinx + cpcosx — Insinx
Bamarak 15 Pewumu jednavwuny y”+ y'+ ! Y= 1 kopucmehu,
T+227 (14 22)? V1+a2
emeny t = arctgx
Pememe Imamvo dt = 113;2 mna je j—i = 1+1x2’ OJIHOCHO 3a T = tgt, j—; = cos?t.
Habhumo npBu u gpyru u3Bos
y =y, cos®t
y" = (y/ cos®t — 2sint costy,) cos t

u ybanumMo y 1oJia3Hy jejHauuHy

y/ cos*t — 2sint cos® ty, + 2tgt cos? ty] cos* t + cos* ty = cost
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1
costt

Hakon cpebuBama u MHOXKEHa ca J1obujamo

1
+ —
Yoy cos3 t

YHje je XOMOTEHO pelllerbe Y, = €1 COS t+Co sin ¢, a TapTUKYIAPHO TPAKUMO METOIOM
Bapujanuje KonctaunTu. Jlobujamo cucrem
¢y cost + cysint =0

1
cos3 t

—cysint + ¢, cost =

Kazna npBy jeqHaunHy IMOMHOXKHMO ca Sint, a Ipyry ca cost u cabepemMo HuX, I0-
oujamo

¢y cost + cysint =0

, 1
Cy = ———
27 cos?t
aKJje, HaKOH MHTerpamnuje, c; = —C + Do, ¢ = —— + D). Unmite pereme
y tgt+ D —=+D;. O
je
1
= (— + Dy)cost 4 (—ctgt + Do) sint
y=(a; D) (—ctg 2)

4 QOjuepoBa nudepeHujaiHa jeJHAYNHA
O6aux: 2"y™ + " 'y - ay +y = f(2)
dt

Cmena: z = ¢!, — =¢

dx

—t

Bagatak 16 Pewumu jednavuny x%y” +xy — 2y = xlnx

Pememe Hakon ysohema cmene x = ¢!, najumo npBu u ApyTH H3BOJ
dt
/ / !/ _—t
= _— = €
y yt d:C yt
y'=(yleT —eTty)e T = yle M —yre
n ybanumo y nosazny jegaaquny. Jlobujamo

th(y)/tleth - yzedt) + etygeft — 9y = te!

OIHOCHO
Yy — 2y = te'
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Kako je kapakTepuCcTHUHA jeHaInHA oaroapajyhe xomorene jennaunne \2 — 2 =
0, TO je XOMOT€HO pelleme Y, = creV? 4+ cge_‘/it, JIOK je TTapTUKYJIapHO pelleHe
obsnka y, = (At + B)e'. Octaje na audepeHnupamMo NapTUKYJIApHO Dellee
3aMEeHHMO Y TMPETXOIHY jeTHATNHY

y, = Ae' + (At + B)e' = (At + (A + B))e'

y' = (At + (2A + B))é!

Hakue,
(At + (2A + B))e' — 2(At + B)e' = te

Hakon MHOxKema ca e ' u usjegandabamaM KoedulnjeHaTa 1001jaMO CHCTEM

—At=tu2A—- B =0, naje
A=—-1,B=-2

Konauno, onmite pernieme je

Yy = cle‘/it + 026_‘@ —t—2

Bamarak 17 Pewumu (22 + 1)%y" — 22z + 1)y + 4y =0

Pememe Y oBom cayuajy cmena fie 6urn 22 4+ 1 = €f, na je & = 2¢~*. nonoso

dx
TPaXKUMO TIPBU U JIPYTU U3BOJI

Y P
Yy = y;2e
=2t 1

y' = 27"y —2e7'y))2e! = de” My —dey,

3ameHnMo J00HjeHo y MoIa3Hy jeHaqanHy
e*(de My — de7y)) — 2ely;2e 7 + 4y = 0
Hakon cpehuBama jeanaduuna mocraje
dyf — 8y, +4y =0y —2y,+1=0,

JIOK je meHa Kapakrepucruuna jegnauuna (A — 1)2 = 0 1j., A = 1 je mBocTpyka
Hyna. Jak/e, onmTe perneme je

Y= clet + cztet



