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BbJIAPCKA AKAJEMUS HA HAYKHUTE
MHCTUTYT IO MATEMATUKA U UTHO®OPMATHUKA

YrBbpaun:
(mpod. nmHu I1. boitBanenkos, nupekrop Ha UMIM-BAH)

KOHCIIEKT
3a KAaHAUAAT-TOKTOPAHTCKH U3MUT
1o J0KTOpcKa nporpama: /{udepeHnuainm ypaBHeHuUst
1o 00sIBEH OCHOBEH KOHKYpC 3a yueoHara 2023/2024 roauna,

JIB Gpoii 69 / 11.08.2023 T.

EnemenTtapau metonu 3a unrerpupane Ha OJ[Y oT mbpBH pell: ypaBHEHUs C pa3leisiiu ce
IIPOMEHJIMBHY, XOMOT'€HHU YpaBHEHUsI, TMHEHMHU ypaBHEHUs, ypaBHeHUs Ha bepHynu u Pukatu,
MHTETpUPALLY MHOXKHUTEIH.

ChllecTByBaHe M IMHCTBEHOCT HA PEIICHUATA 3a 3aj1a4ata Ha Ko 3a ypaBHeHuUs OT BHIA Y'
= f(X,y). [lonsTre 32 HENPOIBIKUMHE PelIeHus U cHoroBe Ha [leaHo.

Jluneitnu xomorennu OJ1Y, ¢yHmameHnrtanmHa cucrema OT peuieHus. JIMHEHHH HEXOMOTEHHU
OV, metron nHa Jlarpanx.

JIuneitnn xomoreHan OJlY ¢ TOCTOSHHM KOC(DUIIMEHTH, XaPaKTEPUCTHYHU TTOJIMHOMHU.
Hexomorennu O/Y ¢ nocrostHaM koepuunentu. Kpazunonunomu.

Hopmamuu cucremun OJY. 3amaua na Komm, Teopema 3a ChIIECTBYBaHE U €AMHCTBEHOCT,
¢bynnamenTanHa cuctema or pemeHus. CBexmane Ha OJY OT N-TM pen KbM HOPMAaJHH
CHUCTEMH.

JIuHeH CcuCTEeMH, CBHIIECTBYBAHE M €IMHCTBEHOCT HAa PEIICHUETO. JIMHEHHH XOMOTE€HHU
cuctemMu. JIMHEHU HEXOMOTE€HHU CUCTEMU, MeTO Ha Jlarpanix.

HemnpexkbcHarocT u nudepeHIupyeMoCT CIpsMO HAYaJIHU YCIIOBUS M TTapaMeThp Ha PEIICHUsITa
Ha HOpMAJIHA CUCTEMA.

ABToHOMHH cuctemu. Pa3zoBo mpocTpaHcTBO U ¢a3zoBu mnoprtpetu. Kiacuduxamus nHa
0cOOEHUTE TOYKU Ha JIMHEHHHU CUCTEMU B PaBHUHATA.

JIMHAMUYHU CUCTEMH, JIOKAJTHU OudypKamum.
YV ot mbpBu ped. XapakTepucTUYHA cUCTEMa U 3a/1a4a Ha Komm.

Knacudukanusa va kBazununeitanure Y1V ot Bropu pen. [loctanoBka Ha 3amavara Ha Komm u
Ha OCHOBHM T'PAHUYHU 33/1a4d. XapAKTEPUCTUKH.

Emuntuynun ypaBHeHus, ¢opmynu Ha ['puiiH, cBoiicTBa Ha (hYHIAaMEHTATHOTO pEIlIeHHE Ha
ypaBHeHUETO Ha Jlammac.

CopiecTByBaHE Ha pelIeHHE Ha 3ajavata Ha Komm 3a BBIHOBOTO ypaBHEHHE, (opMyia Ha
Kupxo¢. CBoiicTBa Ha pyHAaMEHTATHOTO PELlIEHUE HA BBIHOBUS ONEpaTop, CMECeHa 3ajiaya 3a
XUMEepOOTUYHN YPAaBHEHUS.

YpaBHeHHEe Ha TOILUIONPOBOAHOCTTA. 3aiada Ha Jupuxiie. Teopema 3a € ITMHCTBEHOCT.

[IpeobpazoBanus Ha Dypue, Jlammmac u Pagon 3a o6oOmienn (yHKIUU, CBONCTBa, 0OpaTHH
peoOpa3oBaHuUs.



16. CpmiecTByBaHe Ha (GyHIAMEHTAIHH PEIICHHS 3a JIMHCHHW JudepeHIMaTIHu ONepaTopu ¢
MOCTOSIHHU KoeduuueHTu. [Ipumepn 3a ypaBHeHHATa HAa XEIMXOJII] U €1aCTHYHOCTTA.

Jluteparypa

1. T. I'enueB, OOuxHOBeHH audepenuuanuu ypasHenus, YU "C. Kmument Oxpuacku",
Codums, 1991.

2. T. I'enues, Yactou nudepenumanau ypaBHenus, YN "Cs. Knmument Oxpuncku", Codus,
2004.

3. A.Xuskos, PrroBoactBo no audepenunannu ypasuenus, Cocpus, 2003.

4, II. ITonuanos, H. IlonmBanos, 158 ﬁopﬂaHOB, PBKOBOICTBO TIO YacTHU AHQEPEHIIMATHA
ypaBHenus, YU "Cs. Kimment Oxpuacku", Codus, 1991.

5. L. C. Evans, Partial Differential Equations, Graduate Studies in Mathematics, vol. 19,
American Mathematical Society, Providence, 1998.

6. G. Teschl, Ordinary Differential Equations and Dynamical Systems, Graduate Studies in
Mathematics, vol. 140, American Mathematical Society, Providence, 2012.

7. J.D. Meiss, Differential dynamical systems, Mathematical Modeling and Computation series,
SIAM , Philadelphia, 2008

8. V. Vladimirov, Equations of mathematical physics, Nauka, Moscow, 1984.

Hara: 22.02.2023 r. ChCTaBHIIH.

(npod. nmMH Anxena CnaBoBa)

(morr. 1-p Tuxomup Bbiues)

KoHcniekTsT € 00Ch/IeH 1 0/T00peH Ha 3aceaHne Ha CeKIus ,,JludepeHnmaian ypaBHeHUAS U
MaTeMaTHuecka QU3MKA™, HA ..................

PeKoBOOUTEN CEKITUA:

(momt. 1-p I'eopru Bosyxues)

Pasrnenan ot JJupexropckus ceBer Ha UMM-BAH Ha .................. r. (mporokon Ne ......).

[Ipuer or Hayunus ceBer Ha UMU-BAH Ha ............ r. (mporokoa Ne ......).
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Elementary methods of integration of first order ODEs: equations with separated variables,
homogeneous equations, linear equations, Bernoulli and Riccati equations, integrating factors.

Existence and uniqueness of the solutions to the Cauchy problem for equations of the type y™ =
f(x,y). The notion of inextensible solutions and Peano bundles.

Linear homogeneous ODEs, fundamental system of solutions. Linear inhomogeneous ODEs,
Lagrange’s method of variation of constants.

Linear homogeneous ODEs with constant coefficients, characteristic polynomials.
Inhomogeneous ODEs with constant coefficients. Quasipolynomials.

Normal systems of ODEs. Cauchy problem, existence and uniqueness theorem, fundamental set
of the solutions. Reducing n-th order ODEs to normal systems.

Linear systems, existence and uniqueness of solution. Linear homogeneous systems. Linear
inhomogeneous systems, Lagrange’s method.

Continuity and differentiability of the solutions of a normal system with respect to initial
conditions and parameters.

Autonomous systems. Phase space and phase portraits. Classification of singular points of linear
systems in the plane.

Dynamic systems, local bifurcations.
First order PDEs. Characteristic system and Cauchy problem.

Classification of second order quasilinear PDEs. Formulation of the Cauchy problem and basic
boundary value problems. Characteristics.

Elliptic equations, Green's formulas, properties of the fundamental solution of the Laplace
equation.

Existence of the solution to the Cauchy problem for the wave equation, Kirchhoff’s formula.
Properties of the fundamental solution of the wave operator, a mixed problem for hyperbolic
equations.

Heat equation. Dirichlet's problem. Singularity theorem.
Fourier, Laplace and Radon transforms for generalized functions, properties, inverse transforms.

Existence of fundamental solutions for linear differential operators with constant coefficients.
Examples of the Helmholtz equations and elasticity.
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