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EE Electrical Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix Alge bra , Syste ms o f line ar e quatio ns, Eig e nvalue s, Eige nve c to rs. 

 

Calculus: Me an value  the o re ms, The o re ms o f inte gral c alc ulus, Evaluatio n o f de finite  and  

impro pe r inte grals, Partia l De rivative s, Maxima and minima, Multiple  inte grals, Fo urie r 

se rie s, Ve c to r ide ntitie s, Dire c tio nal de rivative s, Line  inte g ra l, Surfac e  inte g ral, Vo lume  

inte gral, Sto ke s’ s the o re m, Gauss’ s the o re m, Gre e n’ s the o re m. 

 

Differential equations: First o rde r e quatio ns (line ar and no nline ar), Highe r o rde r line ar 

diffe re ntia l e quatio ns with c o nstant c o e ffic ie nts, Me tho d o f varia tio n o f parame te rs, 

Cauc hy’ s e quatio n, Eule r’ s e quatio n, Initia l and bo undary value  pro ble ms, Partia l 

Diffe re ntia l Equatio ns, Me tho d o f se paratio n o f variable s. 

 

Complex variables: Analytic  func tio ns, Cauc hy’ s inte gral the o re m, Cauc hy’ s inte gral 

fo rmula , Taylo r se rie s, Laure nt se rie s, Re sidue  the o re m, So lutio n inte grals. 

 

Probability and Statistics: Sampling  the o re ms, Co nditio nal pro bability, Me an, Me dian, 

Mo de , Standard De via tio n, Rando m variable s, Disc re te  and Co ntinuo us distributio ns, 

Po isso n distributio n, No rmal distributio n, Bino mial distributio n, Co rre latio n analysis, 

Re gre ssio n analysis. 

 

Numerical Methods: So lutio ns o f no nline ar a lge braic  e quatio ns, Sing le  and Multi−ste p 

me tho ds fo r diffe re ntial e quatio ns. 

 

Transform Theory: Fo urie r Transfo rm, Laplac e  Transfo rm, z−Transfo rm. 

 

Electrical Engineering 

Σεχτιον 2:  Ελεχτριχ Χιρχυιτσ  

Ne two rk g raph, KCL, KVL, No de  and Me sh analysis, Transie nt re spo nse  o f dc  and ac  

ne two rks, Sinuso idal ste ady−sta te  analysis, Re so nanc e , Passive  filte rs, Ide al c urre nt and 

vo ltage  so urc e s, The ve nin’ s the o re m, No rto n’ s the o re m, Supe rpo sitio n the o re m, Maximum 

po we r transfe r the o re m, Two −po rt ne two rks, Thre e  phase  c irc uits, Po we r and po we r fac to r 

in ac  c irc uits. 

Σεχτιον 3: Ελεχτροmαγνετιχ Φιελδσ  

Co ulo mb 's Law, Ele c tric  Fie ld  Inte nsity, Ele c tric  Flux De nsity, Gauss's Law, Dive rge nc e , 

Ele c tric  fie ld and po te ntia l due  to  po int, line , plane  and sphe ric al c harge  distributio ns, 

Effe c t o f d ie le c tric  me dium, Capac itanc e  o f simple  c o nfiguratio ns, Bio t−Savart’ s law, 

Ampe re ’ s law, Curl, Faraday’ s law, Lo re ntz fo rc e , Induc tanc e , Magne to mo tive  fo rc e , 

Re luc tanc e , Magne tic  c irc uits,Se lf and Mutual induc tanc e  o f simple  c o nfiguratio ns. 

Σεχτιον 4: Σιγναλσ ανδ Σψστεmσ  

Re pre se ntatio n o f c o ntinuo us and disc re te −time  signals, Shifting  and sc aling  o pe ratio ns, 

Line ar Time  Invariant and Causal syste ms, Fo urie r se rie s re pre se ntatio n o f c o ntinuo us 

pe rio dic  signals, Sampling  the o re m, Applic atio ns o f Fo urie r Transfo rm, Laplac e  Transfo rm 

and z-Transfo rm. 
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Σεχτιον 5: Ελεχτριχαλ Μαχηινεσ 

Single  phase  transfo rme r: e quivale nt c irc uit, phaso r diagram, o pe n c irc uit and sho rt c irc uit 

te sts, re gulatio n and e ffic ie nc y; Thre e  phase  transfo rme rs: c o nne c tio ns, paralle l o pe ratio n; 

Auto −transfo rme r, Ele c tro me c hanic al e ne rgy c o nve rsio n princ iple s, DC mac hine s: 

se parate ly e xc ite d, se rie s and shunt, mo to ring  and ge ne rating  mo de  o f o pe ratio n and 

the ir c harac te ristic s, starting  and spe e d c o ntro l o f dc  mo to rs; Thre e  phase  induc tio n 

mo to rs: princ iple  o f o pe ratio n, type s, pe rfo rmanc e , to rque -spe e d c harac te ristic s, no -lo ad 

and blo c ke d ro to r te sts, e quivale nt c irc uit, starting  and spe e d c o ntro l; Ope rating  princ iple  

o f sing le  phase  induc tio n mo to rs; Sync hro no us mac hine s: c ylindric al and salie nt po le  

mac hine s, pe rfo rmanc e , re gulatio n and paralle l o pe ratio n o f ge ne rato rs, starting  o f 

sync hro no us mo to r, c harac te ristic s; Type s o f lo sse s and e ffic ie nc y c alc ulatio ns o f e le c tric  

mac hine s. 

Σεχτιον 6: Ποωερ Σψστεmσ 

Po we r ge ne ratio n c o nc e pts, ac  and dc  transmissio n c o nc e pts, Mo de ls and pe rfo rmanc e  

o f transmissio n line s and c able s, Se rie s and shunt c o mpe nsatio n, Ele c tric  fie ld  distributio n 

and insulato rs, Distributio n syste ms, Pe r−unit quantitie s, Bus admittanc e  matrix, Gauss-

Se ide l and Ne wto n-Raphso n lo ad flo w me tho ds, Vo ltage  and Fre que nc y c o ntro l, Po we r 

fac to r c o rre c tio n, Symme tric a l c o mpo ne nts, Symme tric a l and unsymme tric al fault 

analysis, Princ iple s o f o ve r−c urre nt, d iffe re ntia l and distanc e  pro te c tio n; Circ uit b re ake rs, 

Syste m stability c o nc e pts, Equal are a  c rite rio n. 

Σεχτιον 7: Χοντρολ Σψστεmσ 

Mathe matic a l mo de ling  and re pre se ntatio n o f syste ms, Fe e dbac k princ iple , transfe r 

func tio n, Blo c k diagrams and Signal flo w graphs, Transie nt and Ste ady−sta te  analysis o f 

line ar time  invariant syste ms, Ro uth-Hurwitz and Nyquist c rite ria , Bo de  plo ts, Ro o t lo c i, 

Stability analysis, Lag , Le ad and Le ad −Lag  c o mpe nsato rs; P, PI and PID c o ntro lle rs; Sta te  

spac e  mo de l, Sta te  transitio n matrix. 

Σεχτιον 8: Ελεχτριχαλ ανδ Ελεχτρονιχ Μεασυρεmεντσ 

Bridge s and Po te ntio me te rs, Me asure me nt o f vo ltage , c urre nt, po we r, e ne rg y and po we r 

fac to r; Instrume nt transfo rme rs, Dig ita l vo ltme te rs and multime te rs, Phase , Time  and 

Fre que nc y me asure me nt; Osc illo sc o pe s, Erro r analysis. 

Σεχτιον 9: Αναλογ ανδ Dιγιταλ Ελεχτρονιχσ 

Charac te ristic s o f d io de s, BJT, MOSFET; Simple  dio de  c irc uits: c lipping , c lamping , re c tifie rs; 

Amplifie rs: Biasing , Equivale nt c irc uit and Fre que nc y re spo nse ; Osc illato rs and Fe e dbac k 

amplifie rs; Ope ratio nal amplifie rs: Charac te ristic s and applic a tio ns; Simple  ac tive  filte rs, 

VCOs and Time rs, Co mbinatio nal and Se que ntia l lo g ic  c irc uits, Multiple xe r, De multiple xe r, 

Sc hmitt trigge r, Sample  and ho ld  c irc uits, A/ D and D/ A c o nve rte rs, 8085Mic ro pro c e sso r: 

Arc hite c ture , Pro gramming  and Inte rfac ing . 

 

Σεχτιον 10: Ποωερ Ελεχτρονιχσ 

Charac te ristic s o f se mic o nduc to r po we r de vic e s: Dio de , Thyristo r, Triac , GTO, MOSFET, 

IGBT; DC to  DC c o nve rsio n: Buc k, Bo o st and Buc k-Bo o st c o nve rte rs; Sing le  and thre e  

phase  c o nfiguratio n o f unc o ntro lle d re c tifie rs, Line  c o mmutate d thyristo r base d 

c o nve rte rs, Bidire c tio nal ac  to  dc  vo ltage  so urc e  c o nve rte rs, Issue s o f line  c urre nt 

harmo nic s, Po we r fac to r, Disto rtio n fac to r o f ac  to  dc  c o nve rte rs, Sing le  phase  and thre e  

phase  inve rte rs, Sinuso idal pulse  width mo dulatio n. 

  


