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MA Mathematics  

Σεχτιον 1: Λινεαρ Αλγεβρα  

Finite  dime nsio nal ve c to r spac e s; Line ar transfo rmatio ns and  the ir matrix re pre se ntatio ns, 

rank; syste ms o f line ar e quatio ns, e ige nvalue s and e ige nve c to rs, minimal po lyno mial, 

Cayle y-Hamilto n The o re m, diago nalizatio n, Jo rdan-c ano nic al fo rm, He rmitian, Ske w-

He rmitian and unitary matric e s; Finite  dime nsio nal inne r pro duc t spac e s, Gram-Sc hmidt 

o rtho no rmalizatio n pro c e ss, se lf-adjo int o pe rato rs, de finite  fo rms. 

Σεχτιον 2: Χοmπλεξ Αναλψσισ 

Analytic  func tio ns, c o nfo rmal mapping s, b iline ar transfo rmatio ns; c o mple x inte gratio n: 

Cauc hy’ s inte gral the o re m and fo rmula ; Lio uville ’ s the o re m, maximum mo dulus princ iple ; 

Ze ro s and singularitie s; Taylo r and Laure nt’ s se rie s; re sidue  the o re m and applic atio ns fo r 

e valuating  re a l inte g rals. 

Σεχτιον 3: Ρεαλ Αναλψσισ  

Se que nc e s and se rie s o f func tio ns, unifo rm c o nve rge nc e , po we r se rie s, Fo urie r se rie s, 

func tio ns o f se ve ral variable s, maxima, minima; Rie mann inte gratio n, multiple  inte grals, 

line , surfac e  and vo lume  inte grals, the o re ms o f Gre e n, Sto ke s and Gauss; me tric  spac e s, 

c o mpac tne ss, c o mple te ne ss, We ie rstrass appro ximatio n the o re m; Le be sgue  me asure , 

me asurable  func tio ns; Le be sgue  inte g ral, Fato u’ s le mma, do minate d c o nve rge nc e  

the o re m. 

Σεχτιον 4: Ορδιναρψ Dιφφερεντιαλ Εθυατιονσ  

First o rde r o rdinary diffe re ntia l e quatio ns, e xiste nc e  and unique ne ss the o re ms fo r initial 

va lue  pro ble ms, syste ms o f line ar first o rde r o rdinary diffe re ntial e quatio ns, line ar o rdinary 

diffe re ntia l e quatio ns o f highe r o rde r with c o nstant c o e ffic ie nts; line ar se c o nd o rde r 

o rdinary diffe re ntia l e quatio ns with variable  c o e ffic ie nts; me tho d o f Laplac e  transfo rms fo r 

so lving  o rdinary diffe re ntia l e quatio ns, se rie s so lutio ns (po we r se rie s, Fro be nius me tho d); 

Le ge ndre  and Be sse l func tio ns and the ir o rtho go nal pro pe rtie s. 

Σεχτιον 5: Αλγεβρα  

Gro ups, subgro ups, no rmal subgro ups, quo tie nt gro ups and ho mo mo rphism the o re ms, 

auto mo rphisms;  c yc lic  g ro ups and pe rmutatio n gro ups, Sylo w’ s the o re ms and the ir 

applic a tio ns;  Rings, ide als, prime  and maximal ide als, quo tie nt rings, unique  fac to riza tio n 

do mains, Princ iple  ide al do mains, Euc lide an do mains, po lyno mial rings and irre duc ib ility 

c rite ria ; Fie lds, finite  fie lds, fie ld e xte nsio ns. 

Σεχτιον 6: Φυνχτιοναλ Αναλψσισ  

No rme d line ar spac e s, Banac h spac e s, Hahn-Banac h e xte nsio n the o re m, o pe n mapping  

and c lo se d graph the o re ms, princ iple  o f unifo rm bo unde dne ss; Inne r-pro duc t spac e s, 

Hilbe rt spac e s, o rtho no rmal base s, Rie sz re pre se ntatio n the o re m, bo unde d line ar 

o pe rato rs. 

Σεχτιον 7: Νυmεριχαλ Αναλψσισ  

Nume ric al so lutio n o f a lge braic  and transc e nde ntal e quatio ns: b ise c tio n, se c ant me tho d , 

Ne wto n-Raphso n me tho d , fixe d po int ite ra tio n; inte rpo la tio n: e rro r o f po lyno mial 

inte rpo latio n, Lagrange , Ne wto n inte rpo latio ns; nume ric a l d iffe re ntia tio n; nume ric al 

inte gratio n: Trape zo idal and Simpso n rule s; nume ric al so lutio n o f syste ms o f line ar 

e quatio ns: d ire c t me tho ds (Gauss e liminatio n, LU de c o mpo sitio n); ite ra tive  me tho ds 
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(Jac o bi and Gauss-Se ide l); nume ric al so lutio n o f o rdinary diffe re ntia l e quatio ns: initia l 

va lue  pro ble ms: Eule r’ s me tho d, Runge -Kutta  me tho ds o f o rde r 2. 

Σεχτιον 8: Παρτιαλ Dιφφερεντιαλ Εθυατιονσ  

Line ar and quasiline ar first o rde r partia l d iffe re ntia l e quatio ns, me tho d o f c harac te ristic s; 

se c o nd o rde r line ar e quatio ns in two  variable s and the ir c lassific a tio n; Cauc hy, Diric hle t 

and Ne umann pro ble ms; so lutio ns o f Laplac e , wave  in two  dime nsio nal Carte sian 

c o o rdinate s, Inte rio r and e xte rio r Diric hle t pro ble ms in po lar c o o rdinate s; Se paratio n o f 

variable s me tho d fo r so lving  wave  and diffusio n e quatio ns in o ne  spac e  variable ; Fo urie r 

se rie s and Fo urie r transfo rm and Laplac e  transfo rm me tho ds o f so lutio ns fo r the  abo ve  

e quatio ns. 

Σεχτιον 9: Τοπολογψ  

Basic  c o nc e pts o f to po lo gy, base s, subbase s, subspac e  to po lo gy, o rde r to po lo gy, 

pro duc t to po lo gy, c o nne c te dne ss, c o mpac tne ss, c o untability and se paratio n axio ms, 

Uryso hn’ s Le mma. 

Σεχτιον 10: Προβαβιλιτψ ανδ Στατιστιχσ 

Pro bability spac e , c o nditio nal pro bability, Baye s the o re m, inde pe nde nc e , Rando m 

variable s, jo int and c o nditio nal distributio ns, standard pro bability distributio ns and the ir 

pro pe rtie s (Disc re te  unifo rm, Bino mial, Po isso n, Ge o me tric , Ne gative  b ino mial, No rmal, 

Expo ne ntia l, Gamma, Co ntinuo us unifo rm, Bivaria te  no rmal, Multino mial), e xpe c ta tio n, 

c o nditio nal e xpe c ta tio n, mo me nts; We ak and stro ng  law o f large  numbe rs, c e ntral limit 

the o re m; Sampling  distributio ns, UMVU e stimato rs, maximum like liho o d e stimato rs; Inte rval 

e stimatio n; Te sting  o f hypo the se s, standard parame tric  te sts base d o n no rmal, , ,   

d istributio ns; Simple  line ar re gre ssio n. 

Σεχτιον 11: Λινεαρ προγραmmινγ 

Line ar pro gramming pro ble m and its fo rmulatio n, c o nve x se ts and the ir pro pe rtie s, 

g raphic a l me tho d, basic  fe asible  so lutio n, simple x me tho d, b ig -M and two  phase  

me tho ds; infe asib le  and unbo unde d LPP’ s, a lte rnate  o ptima; Dual pro ble m and duality 

the o re ms, dual simple x me tho d and its applic atio n in po st o ptimality analysis; Ba lanc e d 

and unbalanc e d transpo rta tio n pro ble ms, Vo ge l’ s appro ximatio n me tho d fo r so lving  

transpo rta tio n pro ble ms; Hungarian me tho d fo r so lving  assignme nt pro ble ms. 

  


