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1. Onuc HAaBYAJIBHOI JUCIUILIIHA

l"airy3p 3HaHB, HAIPAM

HalimenyBanus . . XapakTeprcTiKa HaBYaJIbHOL
. HiATOTOBKH, OCBITHBO- .
MTOKa3HUKIB A JUCIATLUTIHI
KBasTi(iKaiiHui piBeHb
I'aimy3b 3HaHb!
KinpkicTs kKpenutis -4 11 MaTtemaTuka Ta BubipkoBa
CTaTUCTHKA
Pik miaroroBku:
CreriajapHICTb: 1-2
3araipHa KIIbKICTh TOAUH 111 MaremaTtuka
Cemectp
-120
2-3
Jlexii
28ron
THXHEBUX TOOUH: [TpakTnyni
aynutopaux — 1,5 OcBiTHBO-KBaTiiKAIIHHUN 28 Ton

camocTiitHo1 pobotu — 1,7

piBEHB:
nokTop (isocodii

Camocriiina po6oTa

64 rox

Bun koHTpoOITIO: icUT




1. Mera, 3aBaHHs Ta OYiKYBaHi pe3yJbTaTH HABYAJbHOI JUCHMILTiHHU.

Merow HaBYAIBHOI AUCHMIUIIHM HaBYalAbHOI aucuMIUIiHM  «Beltrami
Equation: Geometric Approach» € mnornubjieHe BHBYCHHS TEOPil pIBHSIHD
benpTpami B BUNIa Ky BUPOIKEHHSI YMOBU PIBHOMIPHOI €JIIIITUYHOCTI.

3aBaaHHA HaBYAJIbHOI JWCHUIUIIHM: BHUBYEHHS TEOPEM ICHYBaHHS
pPEryIsipHUX TOMEOMOP(HUX pO3B’A3KIB PIBHSAHb benbTpaMi 3 BUPOIKEHHAM
YMOBH PIBHOMIPHOi E€JINTUYHOCTI, a TaKOX TEOpEeM ICHYBaHHS PETYISIPHUX
(HemepepBHUX, BIAKPUTHX 1 JAUCKPETHUX) PO3B’S3KIB 3a1aul Jlupuxiie ajisg Takux
PIBHSHb.

OuikyBaHi pe3yJibTaTH HABYAJIbHOI JUCIHILTIHA

3araJibHi KOMIIETEHTHOCTI:

1. Amnami3 1 cuHTe3. 31aTHICTh J0 aHaJi3y Ta CHHTE3Y Ha OCHOBI JIOTTYHHX
apryMeHTIB Ta mepeBipeHuX (PaKTiB; HABUUYKH YHPABIiHHS 1H(poOpMarlliero (yMiHHS
3HAXOJIUTH Ta aHaJi3yBatu iHpopmariito 3 pisaux mxepen) (3K 1).

2. JHocmiaHuipka 3aaTHICTh. KOMIETEHTHOCTI 1HIIIIOBaTH Ta BUKOHYBATH
(1HAMBIAYyanbHO a00 B HAYKOBIM IpyIl) HAYKOBI JTOCHIJIKEHHS, IO NPUBOAATH 10
OTpPUMaHHS HOBUX 3HaHb; 3/IaTHICTh 3aCTOCOBYBAaTH 3HaHHs Ha mpaktulli. (3K 2).

3. I'myukictb mMucneHHs. HaOyTTs rHy4KOro crnoco0y MUCIEHHs, SIKAU Ja€
MO>KJIMBICTh 3pO3yMITH M pO3B’s3aTU MPOOJIEMH Ta 3ajadi, 30epirarouu Ipu HbOMY
KPUTHYHE BiIHOIICHHS JI0 yCTaJeHUX HaykoBux koHnenmii (3K 3).

4. KoMyHIKaTWBHI HaBUYKU. 3JaTHICTb €(GEKTUBHO CHIJIKyBaTHUCA 13
CHCIIAbHOI0 Ta 3arajbHOI0 AayAWTOPISIMH, a TaKOX MPEICTaBIATH CKIAAHY
iHopMariito 'y 3pydyHHUH Ta 3pO3yMUIMH  Cmoci0 YCHO 1 THCHMOBO,
BUKOPUCTOBYIOUM  BIAMOBIIHY TEXHIYHY JIEKCUKY Ta METOAM; HaBUYKHU
BUKOPUCTaHHS 1H(OpPMAIIMHUX 1 KOMYHIKAIMHUX TEXHOJOrIH; 31aTHICTh
CHUIKYBaTUCS PIAHOIO Ta IPYrol0 1HO3EMHOI0 MOBOIO SIK YCHO, TakK 1 MHCHBMOBO
(3K 6).

5. MixHapogHuii Kpyroszip. 34aTHICTh TMpalloBaTH B MIKHAPOIHOMY
CepeOBHUIIl, CTABUTHUCS 13 TOBArol0 10 HAI[IOHAJBbHUX Ta KYJIbTYPHHUX TPaaULIiH,
croco0iB podoTH iHmMX wieHiB rpymu (3K 7).

6. Ilomynspusamiiini HaBuukd. BMiHHS croiikyBaTucs 13 HedaxiBLUAMH;
3/IaTHICTb TMPOBECTH YCHY TIPE3CHTAIlIF0 Ta HAMKWCATH 3PO3yMUTy CTAaTTIO 3a
pe3yJbTaTaMH MPOBEACHUX JOCHIKEHb, a TaKOX I[I0A0 Cy4aCHUX KOHLEMUINA y
MaTeMaTHIIi 11 HedaxiBiiB y mii ramysi (3K 8).

7. Etnuni ycraHoBku. ETWka mMOBEMIHKM B HAyKOBHX JOCIHIIKCHHSX;
TypOOTa 1po SKicTh pe3ynabTary (3K 11).

OcoOucri gkocTi. 3JaTHICTh A0 HaBYaHHS, CAMOPO3BUTKY Ta CAaMOBJOCKOHAJICHHS
IPOTATOM KUTTS, BU3HAYCHICTh 1 HAIOJICTJIMBICTh IOJ0 IMOCTABJICHUX 3aBJaHb 1
B3aTHX 000B’s13KiB (3K 12).



DaxoBi KOMIIETEHTHOCTI
1. 3HaHHs icTOpii pO3BUTKY Ta CY4acCHOrO CTaHy HAayKOBHX 3HaHb 3a
crieniaibHICTIO Ta 00paHoio creriaiizariero (PK 1).
2. 3MaTHICTh 3aCTOCOBYBaTHM Cy4YaCHY METOOJIOTII0, 3arajbHi Ta CIeliaibHI
METOJM HAyKOBOTO JOCIIIPKEHHS 3a CIEHIATBHICTIO Ta 0OpaHOI0 CIeliani3alieto
(DK 2).
3. 31aTHICTH JIOTIYHO MUCIUTH, (DOPMYIIIOBATH, CTPOTO TOBOAUTH Ta MEPEBIPATH
NPaBWIBHICTh MaTeMaTHYHUX TBeppkeHb (DK 4).
4. OBOJOAIHHSA TpPAaJUIIMHUMHM Ta Cy4aCHUMH MaTeMaTUYHUMH METOAaMHU
JOCITIJDKEHHS Ta 3aCTOCYBaHHSAMU piBHAHHS benbrpami (OK 10).

IIporpamui pe3yjibTaTH HABYAHHA:
1. 3Haty Ta PO3YMITH TpaJuIiiiHI Ta TepeAOBl TEHACHI B rajy3l MaTeMaTHKH,
eTanyu ICTOPUYHOTO PO3BUTKY MaTeMaTHYHMX 3HAaHb 1 mapaaurM, (opMyBaHHS
NorIM0JICHOT CUCTEMH HaYKOBUX 3HAHb 3a HanpsiMmoM jociipkens (PH 1).
2. 3HAaTM OCHOBHI MPUHIUIHK, GOPMU Ta METOAM TMPOBEACHHS HAYKOBHUX
JOCTIHPKeHBb B Tally3l MaTeMaTHKH, BOJOITA MaTEMaTHYHUM arapatoM B 00’ eMi,
aocTatHpoMY sl ipodeciiinoi misutbHOCTI (PH 3).
3. BMiTi 32 J0MOMOrOI0 TEOPETUYHOTO MATEMATUYHOIO arapary JOCIHiJKYyBaTH
PI3HOMaHITHI TPUPOJIHI SIBUILNA Ta MPOLECH, TPOBOAUTH aHANI3 BIUIMBY Ha HUX
pi3HUX (DaKTOPIB, a TAKOK BUBYATH B3a€EMO/III0 MK SBUIIIAMU 3 METOIO OTPUMAHHS
NEPEKOHJIMBO JOBEIEHUX 1 KOPUCHUX (PYHIAMEHTATBHUX Ta MPAKTUYHUX
pesynbtaTiB (PH 5).
4. 3niticHioBaTy mpodeciiHy MUChbMOBY W YCHY KOMYHIKAIlI0 YKPaiHCHKOIO Ta
1HO3eMHUMHM MOBaMHU. YMITH TIPamfOBaTH 31 CIEIMIAIbLHOI JITEpaTyporo Ta
HAYKOMETPHUYHUMH 0a3aMu JIaHuX, B TOMY 4HCIi iHo3eMHO0 MoBoro (PH 8).
5. BwMmitm  opraHidyBaTM  HENEPEpPBHUN  BJIACHHA  CaMOPO3BUTOK 1
CaMOBJIOCKOHAJICHHSI, HAOYTTS THYYKOTO CIIOCOOY MHCICHHS IIPH TBOPUYOMY
JOCII/PKEHHI, B TOMY YMCIII IPUKIAIHUX MaTeMatnaHux npobiem (PH 10).
6. BmiT QopmymnroBaTH HaykoBi mpoOjeMH 3 OIJsiAy Ha IIHHI CTIH OpIEHTHUPHU
Cy4aCHOI'0 CYCIJILCTBA Ta cTaHy il moTtouHoro gociimkenns (PH 11).
7. Po3p’s3yBatu  (yHIaMEeHTaIbHI Ta MNPUKIAAHI 3aaa4dl  NPUIATHUMHU
MaTeMaTUYHUMH METOJaMH, TIEPEBIPITH YMOBH BHUKOHAHHS MaTE€MaTUIHHUX
TBEP/’KE€Hb, KOPEKTHO MEPEHOCUTH YMOBH Ta TBEP/KECHHS Ha HOBI KJ1acu 00’ €KTIB,
3HAXOJIUTH W aHAJI3yBaTH BIATIOBITHOCTI MiX IMOCTaBJICHOO 33/a4€l0 i BIIOMUMH
MoJIeIsIMH, OyTyBaTH Ta JOCIDKyBaTH HOBI MaTemarnyHi moxeini (PH 12).
8. 3HaTH TeopeTUYH1 OCHOBH 1 3aCTOCOBYBATH CIICIiajibHI METOJIM JOCTIKCHHS B
Teopli (QYHKIIA KOMIUIEKCHOI'O 3MIHHOTO Ta Teopli KBa3iKOH(OPMHHUX
Bigoopaxens (PH 13).

3a pe3ylbTaTaMd BHMBYEHHS HABYAJIBHOI JMCHUUIUIIHU 3100yBay JOKTOpPA
dbinocodii MOBUHEH:
3HATH:
— TEOPEMU ICHYBaHHS PETYISPHUX TOMEOMOP(HUX PO3B’SI3KIB IS
BUPOJIKEHHUX PIBHSIHB benbTpami 3 OAHIEI0 XapaKTEPUCTUKOIO;



— TEOpPEMHU ICHYBaHHS PEryJISIPHUX TOMEOMOP(PHUX PO3B’SI3KIB JJIs
BUPOJ/KEHHUX PIBHSIHBb berabTpami 3 ABOMa XapaKTePUCTUKAMH;

— TEOpEMHU ICHYBaHHS PEryJSIPHUX PO3B’SI3KIB 3anauu Jlupuxie 1
BUPOJKEHHUX PIBHSIHBb benbTpami.

BMITH:
— YMITH BUKOPUCTOBYBAaTHU METOJ MOJYJIIB CIMEMCTB KPUBUX B TEOPIi
BUPOJIKEHHUX PIBHIHBL benbTpami /U1t OIIHKY PiIBHOCTEIIEHEBOT
HEMEPEPBHOCTI X PO3B’A3KIB.

— BMITH BUKOPUCTOBYBATH TEOPIO 3015KHOCTI PILIEHb BUPOJIKEHHUX
piBHsHB benbTpami st JoKa3y TeOpeM ICHYBaHHS iX TOMEOMOPHHUX
PO3B’sI3KIB.

—  YMITH JOBOJUTH TEOPEMH 301)KHOCT1 PO3B’SI3KIB JIJII BUPOKEHHUX
piBHSHB benbTpami.



2. Ilporpama HaBYAJIbHOI AUCUHUILTIHU

Tema 1. Introduction to Beltrami equations: definitions, history, applications

Tema 2. Classical case: existence, uniqueness, smoothness of solutions

Tema 3. Degenerate case: classification of singular sets, Bers and Lehto criteria

Tema 4. Criteria of Pesin, Brakalova-Jenkins and Iwaniec-Martin

Tema 5. Criteria of Miklyukov-Suvorov, David and Tukia

Tema 6. Criteria of Gutlyanskii-Martio-Sugawa-Vuorinen

Tema 7. BMO-criterion for the existence of regular homeomorphic solutions

Tema 8. Properties of BMO-quasiconformal and BMO-quasiregular mappings

Tema 9. FMO-criterion for the existence of regular homeomorphic solutions

Tema 10. Existence criteria for Beltrami equations with 2 characteristics

Tema 11. Consequences for the reduced Beltrami equations

Tema 12. Criteria for the existence of strong ring solutions

Tema 13. Representation, factorization and uniqueness theorems

Tema 14. Criteria for the existence of regular solutions to the Dirichlet problem




3. CTpyKTypa HABYAJBHOI JUCUMILJIIHH

KinpkicTh roanH
y TOMY YHCJIi
o ]
HaszBa Temu g = ; = EE <
A = E = = S
) 4 g = Q3
> 2 = = e 3
= o
1 2 3 4 5
Tema 1. Introduction to Beltrami
equations: definitions, history, 8 2 2 4
applications
Tema 2. Classical case: existence,
. . 8 2 2 4
uniqueness, smoothness of solutions
Tema 3. Degenerate case: classification 10 9 5 6
of singular sets, Bers and Lehto criteria
Tewma 4. Criteria of Pesin, Brakalova- 8 5 9 4
Jenkins and Iwaniec-Martin
Tema 5. Criteria of Miklyukov-Suvorov, 8 5 5 4
David and Tukia
Tema 6. Criteria of Gutlyanskii-Martio-
. 8 2 2 4
Sugawa-Vuorinen
Tema 7. BMO-criterion for the existence
. . 8 2 2 4
of regular homeomorphic solutions
Tema 8. Properties of BMO-
quasiconformal and BMO-quasiregular 10 2 2 6
mappings
Tema 9. FMO-criterion for the existence
. ) 8 2 2 4
of regular homeomaorphic solutions
Tema 10. Existence criteria for Beltrami
. . - 8 2 2 4
equations with 2 characteristics
Tema 11. Consequences for the reduced
. ) 10 2 2 6
Beltrami equations
Tema 12. Criteria for the existence of
y . 8 2 2 4
strong ring solutions
Tema 13. Representation, factorization 10 9 5 6
and uniqueness theorems
Tewma 14. Criteria for the existence of 8 5 5 4
regular solutions to the Dirichlet problem
Ycnoro roauH 120 28 28 64




4. TeMu NPAKTUYHUX 3AHATH

(] Hasea Temu KinbkicTh
3/m TOANH
1 | Definitions and properties of BMO and FMO functions 2
2 | The main lemmas on BMO and FMO functions 2
3 | Modulus and capacity: definitions, properties, interconnections 2
4 | The Sobolev classes and relevant ACL homeomorphisms 2
5 | Convergence theorems for homeomorphisms 2
6 | Ona series of equivalent integral conditions 2
7 | Interconnection with one more integral condition 2
8 | Ring Q-homeomorphisms at inner points 2
9 | Ring Q-homeomorphisms at boundary points 2
10 | The completeness of ring homeomorphisms 2
11 | On weakly flat and strongly accessible boundaries 2
12 | Extending inverse mappings to the boundary 2
13 | Extending direct mappings to the boundary 2
14 | Removability of isolated singularities 2
Pazom 28
5. Temu pJ1s1 camocTiiiHOI po6oTH
0 KinbkicTns
HazBa Temn
3/m TOANH
1 | Definitions and properties of BMO and FMO functions 4
2 | The main lemmas on BMO and FMO functions 4
3 | Modulus and capacity: definitions, properties, interconnections 6
4 | The Sobolev classes and relevant ACL homeomorphisms 4
5 | Convergence theorems for homeomorphisms 4
6 | Ona series of equivalent integral conditions 4
7 | Interconnection with one more integral condition 4
8 | Ring Q-homeomorphisms at inner points 6
9 | Ring Q-homeomorphisms at boundary points 4
10 | The completeness of ring homeomorphisms 4
11 | On weakly flat and strongly accessible boundaries 6
12 | Extending inverse mappings to the boundary 4
13 | Extending direct mappings to the boundary 6
14 | Removability of isolated singularities 4
Pazom 64
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6. MeToau HABYAHHSA

IIpu BukamaHHi HaBuYanbHOI auciwmuiing «Beltrami Equation: Geometric
Approach» BUKOPHCTOBYIOTHCS TaKi METOAM HABYAHHS. MPOOJIECMHO-IIONIYKOBHH,
MOSICHIOBAJILHO-TIOCTPATUBHUM, JOCTITHULIBKUM, TOIIYKOBHM, TOImIO. OCBITHIM
npoliec moOyAOBaHWM Ha TPHHITMIIAX OCOOMCTICHO OPIEHTOBAHOI'O HABYAHHS, Ha
OCHOBI KOMIETEHTHICHOTO, CHUCTEMHOrO, MIAXOJIB IO CKJIaJae: MpoOJIeMHO-
OpIEHTOBaHE HAaBYaHHS; I1HAWBIAyaJlbHI KOHCYnbTalil ¢axiBuiB [HCTUTYTY
npwiagHoi Marematuku 1 mexaniku HAH VYkpaiawm, inmwmx ycranoB HAH
Yxkpainu.

8. MeToau KOHTP 0J110

BukopucTOBYIOTHCSH HACTYIHI METOIH KOHTPOJIIO:
1. IToTouHMT KOHTPOJIb 3HAHB:
- YCHE ONUTYBaHHS;
- BUKOHAHHS TPAaKTUYHUX POOIT;
- TECTyBaHHS;
- BUKOHAHHSI IOCTI THAIIPKUX 3aBJIaHb.
2. IlimcyMKOBUM KOHTPOJIb 3HAHD (1CTIHUT):
- MJICYMKOBUHM TecT ab0 ek3aMeHarliiiHi O1J1eTH.

9. Kpurepii oniHIOBaHHSI pe3yJIbTATIiB HABYaHHA

Po3noais 6ajiB, AKi oTpUMYy€ acmipant

AynuropHa podora

TEeMH

CamMocrTiiiHa
poboTa
MincymkxoBuii
KOHTPOJIb

TL | T2 | T3 | T4 | T5|T6 | T7 | T8 | T9 |T10|T11|T12|T13 | T14

3arajipbHa KiJIBKICTH
OTPpUMAaHUX 0ajiB

3 313|133 |33 5 3 3 5 3 S) S) 10 40 | 100
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Ixana oumiHIOBaHHA

Cyma 0aJiB 3a BCi
BHIM HABYAJILHOI
TifJILHOCTI

Ouinka 32 HAIOHAJILHOI0 HIKAJIOK0

AJI iCIUTy

90-100

«BIIMIHHO» - 3700yBad MOBHO 1 BCEOIYHO PO3KpUBAE MHUTAHHS
TEMH, BUIBHO OIEpY€ MOHATTSIMU 1 TEPMIHOJOTIEI0, TEMOHCTPYE
rMOOKI 3HAHHS JDKEpeN, Mae€ BIACHY TOYKY 30py CTOCOBHO
BIJIMTOBITHOT TEMH 1 MOXE€ apryMEHTOBAHO 11 JOBOJUTH

75-89

«100pe» - 3arajJoM piBeHb 3HaHb 3700yBadiB BIAMOBIIAE
BUKJIQZICHOMY BHILE, ajlé MalTb MICLE JedKl YIyIIeHHsS IpH
BHUKOHaHHI1 3aBJaHb, OOI'PYHTYBaHHS HETOYH, HE
HiATBEPIKYIOTHCS JOCTATHHO OOIPYHTOBAaHUMH JIOKa3aMU

60-74

«3aJIOBITTBHO» - 3400yBad PO3KPHB NMUTAHHS, B 3arajlbHUX PHCAX,
pO3yMie€ iX CyTh, HAMAraeThCsi POOUTH BUCHOBKH, aJIe MPU [IBOMY
MIPHUITY CKAETHCS TPYOUX TTOMHJIOK, MaTepial BUKIIAIA€ HEJIOTIIHO 1
HE CaMOCTIHHO

35-59

HE33JI0OBUIBHO» - 3 MOXIIMBICTIO TIOBTOPHOTO CKJIAJIaHHS,
3100yBad HE B 3MO31 JIaTH BIJAIMOBIJb HA MOCTAaBJIEHE 3alUTAHHSI
abo BIiAMOBiIb HEMPAaBUIIbHA, HE PO3YMI€ CYTI IIUTaHHS, HE MOXE
3pOOHTH BHCHOBKH

0-34

HE3aJ0BUIBHO» - 3 OOOB’S3KOBMM IOBTOPHUM BHBYEHHSIM
IUCLMIUTIHA

10. OpieHTOBHMIT NepesTik MUTAHb 10 MiZICYMKOBOI0 KOHTPOJII0 (icmuTy)

CoNooaR~RLONOE

Introduction to Beltrami equations: definitions, history, applications
Classical case: existence, unigueness, smoothness of solutions
Degenerate case: classification of singular sets, Bers and Lehto criteria
Criteria of Pesin, Brakalova-Jenkins and Iwaniec-Martin

Criteria of Miklyukov-Suvorov, David and Tukia

Criteria of Gutlyanskii-Martio-Sugawa-Vuorinen

BMO-criterion for the existence of regular homeomorphic solutions
Properties of BMO-quasiconformal and BMO-quasiregular mappings
FMO-criterion for the existence of regular homeomorphic solutions

10 Existence criteria for Beltrami equations with 2 characteristics
11.Consequences for the reduced Beltrami equations
12.Criteria for the existence of strong ring solutions

13.Representation, factorization and uniqueness theorems

14.Criteria for the existence of regular solutions to the Dirichlet problem
15.Definitions and properties of BMO and FMO functions

16.The main lemmas on BMO and FMO functions

17.Modulus and capacity: definitions, properties, interconnections
18.The Sobolev classes and relevant ACL homeomorphisms
19.Convergence theorems for homeomorphisms

20.0n a series of equivalent integral conditions

21.Interconnection with one more integral condition
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22.Ring Q-homeomorphisms at inner points

23.Ring Q-homeomorphisms at boundary points
24.The completeness of ring homeomorphisms
25.0n weakly flat and strongly accessible boundaries
26.Extending inverse mappings to the boundary
27.Extending direct mappings to the boundary
28.Removability of isolated singularities

12. PexoMeH0BaHAa JiTepaTypa
OcHoBHa JiTepaTypa AMCUMILTIHU
1. Gutlyanskii V., Ryazanov V., Srebro U., Yakubov E. The Beltrami
equation. A geometric approach. Developments in Math., 26. Springer, New
York, 2012. ISBN: 978-1-4614-3190-9
2. Martio O., Ryazanov V., Srebro U., Yakubov E. Moduli in modern mapping

theory. Springer Monographs in Mathematics. Springer, New York, 2009.
ISBN: 978-0-387-85586-8

3. I'yranckuit B.S., PsazanoB B.M. T'eomerpuueckass u Tomosiormueckas

teopust GyHKIUN 1 oToOpaxenuil. — Kues: HaykoBa nymka, 2011,
ISBN 978-966-00-1156-4

JonomiskHa JiTeparypa AMCUUILTIHA

1. Ahlfors L.V. Lectures on quasiconformal mappings. Van Nostrand Math.
Stud., No. 10 D. Van Nostrand Co., Inc., Toronto, Ont.-New York-London,
1966.

2. Astala K., lwaniec T., Martin G. Elliptic partial differential equations and
quasiconformal mappings in the plane. Princeton Mathematical Series, 48.
Princeton University Press, Princeton, NJ, 2009. ISBN 978-0-691-13777-3
3. Bojarski B., Gutlyanskii V., Martio O., Ryazanov V. Infinitesimal
geometry of quasiconformal and bi-Lipschitz mappings in the plane. EMS
Tracts in Mathematics, 19. European Mathematical Society, Ziirich, 2013.
ISBN: 978-3-03719-122-4

4. lwaniec T., Martin G. Geometric function theory and non-linear analysis.
Oxford Mathematical Monographs. The Clarendon Press, Oxford University
Press, New York, 2001. ISBN: 0-19-850929-4

5. Lehto O., Virtanen K.I. Quasiconformal mappings in the plane. Springer-
Verlag, New York-Heidelberg, 1973.

6. Renelt H. Elliptic systems and quasiconformal mappings. Wiley-
Interscience Publication. John Wiley & Sons, Ltd., Chichester, 1988.

ISBN: 0-471-91731-1
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