Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3sus npeamera: ['eomerpujcku MeTo i hu3MKe

HacraBuuk nian Hactasuunm: Paye XKusasseBuh ,Munan JJammanosuh, 3opan [Tomosuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YcaoB: Marematuka 21 miin Matematnka 36, Metose matemaTnuke ¢pusmke wim Maremaruuka ¢usnka 2

b npeagmera

VYno3HaBame ca METOIUMa F€OMETpPHUje U TOIOJIOTHje KOjU ce KOPHUCTE Y (GM3HLM ca aKIEHTOM Ha KOHKPETHUM
npuMeHaMa M u3padyHaBamwiMa. CaBpeMeHN HUBO U MHTEH3UTET MHTepakuyje Gpu3uKe U MaTeMaThuKe I0CTaBsba
BHCOKE 3aXTEBE MpeJ CTyACHTE U CIISINjalliicTe KOjiuMa Cy OBe TeXHHKe HeomxomHe. Llmib je ocnocoOsraBame
CTyZIEHTa 3a CaMOCTalaHO KOpHUIIheme TCOMETPHjCKMX METOAa, OCHOCO0JbaBame 3a paJl Ha KOHKPETHHM
IIpUMEpPHMa U CaMOCTATHO Ipaheme InuTeparype.

Hcxon npeamera
PanHO 3HaEme OCHOBHHX T€OMETPH]CKIX TEXHHUKA U CIIOCOOHOCT Ja ce OHE MpUMEHe Y pu3umn.

Canp:kaj npeamera

Teopujcka nacmasa

. I'maTke MHOTOCTPYKOCTH.

. TaHTeHTHU MPOCTOP, BEKTOPCKA M0Jba, AudepeHijante Gopme.

. Pacnojenn npocropu, BekTOpcKa U riaBHa paciojewa, Jle PamoBa koxomosoruja

. Teopuja xoxomosnomkux kapakrepuctnynux knaca (Ituden-Burhu, YepH, [lonTpjarun)

. [TapanenHu TpaHCHOPT, KPUBHHA U U3BEJCHHU IT0JMOBH.

. Merpuka, KOHEKCH]ja, KPUBHHA U U3BEJICHHU I10]MOBH.

. JlujeBe rpyrme, XOMOreHH IPOCTOPH, CUMIUIEKTHYKe U KerepoBe MHHOTOCTPYKOCTH.

. Crienigjane TeMe (y 3aBHCHOCTH OJI yCMEpeHha CTYICHATa M Y KOOPJUHIIMH Ca OCTAIUM KypCeBHMA).
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Hpakmu!ma Hacmaesa

IIpenopyyena Jureparypa

Dubrovin, B.A., Fomenko, A.T., Novikov, S.P; Modern Geometry - Methods and Applications (Springer,
MUP).

M. Damnjanovic; Elementi diferencijalne geometrije i opste teorije relativnosti, Beograd 2000.

V. Dragovic, D. Milinkovic; Analiza ha mnogostrukostima, Beograd 2003.

C. von Westenholz Differential forms in Mathematical Physics (North-Holland, New York, 1981)

V. Guillemin, S. Sternberg; Symplectic techniques in physics; Cambridge Univ. Press 1984

Bpoj uacoBa aKTHBHE HacTaBe | TeOpHjcKa HACTABA: | Mpakriuna HacTasa:

Metone usBohema HacTaBe

Koncynramnuje, npeseHTanuje

Ouena 3Hamwa (Makcumasanu 0poj moena 100)
aKTHUBHOCT y TOKY npexaBama 10, cemunapu 40, ncrmr 50

HaunH mpoBepe 3Hama MOTy OWTH pasziawyuTH : (MMMCMEHHW WCIUTH, YCMEHHW HCIT, NpPE3CHTalHja IMpojeKTa,
CEMMHAPH UT/......

*MakcuMalHa aykHa | crpannma A4 gopmata

Table 5.1 Specification of subjects in the doctoral studies study program




Name of the subject: Geometrical methods in physics

Teacher(s): Rade Zivaljevié¢, Milan Damnjanovi¢, Zoran Popovi¢

Status of the subject:

Number of ECIIB points:

Condition:

Goal of the subject

Getting acquainted with geometric and topological methods used in physics with the emphasis on
special manifolds and calculations. Contemporary level of interactions of physics with these area is
very high and technically demanding. The objective is to attain the needed level of understanding of
the general theory and to enable student for concrete applications.

Outcome of the subject

Working knowledge of fundamental geometric techniques and ability to apply them in physics.

Content of the subject

Theoretical lectures

1. Smooth manifolds.

. Tangent space, vector fields, differential forms.

. Fiber bundles, vector and principal bundles, de Rham cohomology.

. Characteristic classes.

. Parallel transport, curvature and related notions.

. Metrics, connection, special manifolds

. Lie groups, homogeneous spaces, symplectic and Keller manifolds.

. Topological aspects in condensed matter (Berry connection, Wilson operators, Chern numbers)
. Selected topics (included to meet special requirements of the students depending on specialization)
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Practical lectures

Recommended literature

Dubrovin, B.A., Fomenko, A.T., Novikov, S.P; Modern Geometry - Methods and Applications (Springer,
MWUP).

M. Damnjanovic; Elementi diferencijalne geometrije i opste teorije relativnosti, Beograd 2000.

V. Dragovic, D. Milinkovic; Analiza na mnogostrukostima, Beograd 2003.

C. von Westenholz Differential forms in Mathematical Physics (North-Holland, New York, 1981)

V. Guillemin, S. Sternberg; Symplectic techniques in physics; Cambridge Univ. Press 1984

Number of active classes | Theory: | Practice:

Methods of delivering lectures

Lecturing, consultations, exercises, animations and computer demonstrations (where applicable).

Evaluation of knowledge (maximum number of points 100)
Coursework 10, seminars 40, exam 50

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




