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EC Electronics and Communications 

Σεχτιον 1:  Ενγινεερινγ Ματηεmατιχσ 

Line ar Alge bra : Ve c to r spac e , basis, line ar de pe nde nc e  and inde pe nde nc e , matrix 

alge bra , e ige n value s and e ige n ve c to rs, rank, so lutio n o f line ar e quatio ns – e xiste nc e  

and unique ne ss. 

Calc ulus: Me an value  the o re ms, the o re ms o f inte gral c alc ulus, e valuatio n o f de finite  and  

impro pe r inte grals, partia l de rivative s, maxima and minima, multiple  inte grals, line , surfac e  

and vo lume  inte grals, Taylo r se rie s. 

Diffe re ntia l Equatio ns: 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, Cauc hy's and Eule r's e quatio ns, me tho ds o f so lutio n using  varia tio n 

o f parame te rs,  c o mple me ntary func tio n and partic ular inte gral, partia l d iffe re ntia l 

e quatio ns, variable  se parable  me tho d, initia l and bo undary value  pro ble ms. 

Ve c to r Analysis: Ve c to rs in plane  and spac e , ve c to r o pe ratio ns, g radie nt, d ive rge nc e  and 

c url, Gauss's, Gre e n's and Sto ke 's the o re ms.  

Co mple x Analysis: Analytic  func tio ns, Cauc hy's inte gral the o re m, Cauc hy's inte gral 

fo rmula ; Taylo r's and Laure nt's se rie s, re sidue  the o re m. 

Nume ric al Me tho ds: So lutio n o f   no nline ar e quatio ns, sing le  and multi-ste p me tho ds fo r 

diffe re ntia l e quatio ns, c o nve rge nc e  c rite ria . 

Pro bability and Statistic s:  Me an, me dian, mo de  and standard de via tio n; c o mbinato ria l 

pro bability, pro bability distributio n  func tio ns -  b ino mial, Po isso n, e xpo ne ntia l and no rmal; 

Jo int and c o nditio na l pro bability; Co rre latio n and re gre ssio n analysis. 

Σεχτιον 2:  Νετωορκσ, Σιγναλσ ανδ Σψστεmσ 

Ne two rk so lutio n me tho ds: no dal a nd me sh analysis; Ne two rk the o re ms: supe rpo sitio n, 

The ve nin and No rto n’ s, maximum po we r transfe r; Wye −De lta  transfo rmatio n; Ste ady sta te  

sinuso idal analysis using  phaso rs; Time  do main analysis o f simple  line ar c irc uits; So lutio n o f 

ne two rk e quatio ns using  Laplac e  transfo rm; Fre que nc y do main analysis o f RLC c irc uits; 

Line a r 2−po rt ne two rk parame te rs: driving  po int and transfe r func tio ns; Sta te  e quatio ns fo r 

ne two rks. 

Co ntinuo us-time  signals: Fo urie r se rie s and Fo urie r transfo rm re pre se ntatio ns, sampling  

the o re m and applic a tio ns; Disc re te -time  signals: d isc re te -time  Fo urie r transfo rm (DTFT), 

DFT, FFT, Z-transfo rm, inte rpo latio n o f d isc re te -time  signals; LTI syste ms: de finitio n and 

pro pe rtie s, c ausality, stability, impulse  re spo nse , c o nvo lutio n, po le s and ze ro s, paralle l and 

c asc ade  struc ture , fre que nc y re spo nse , g ro up de lay, phase  de lay, d ig ita l filte r de sign 

te c hnique s. 

Σεχτιον 3:  Ελεχτρονιχ Dεϖιχεσ 

Ene rgy bands in intrinsic  and e xtrinsic  silic o n; Carrie r transpo rt: d iffusio n c urre nt, drift 

c urre nt, mo bility and re sistivity; Ge ne ratio n and re c o mbinatio n o f c arrie rs; Po isso n and 

c o ntinuity e quatio ns; P-N junc tio n, Ze ne r dio de , BJT, MOS c apac ito r, MOSFET, LED, pho to  

dio de  and so lar c e ll; Inte grate d c irc uit fabric a tio n pro c e ss: o xidatio n, d iffusio n, io n 

implantatio n, pho to litho graphy and twin-tub  CMOS pro c e ss. 
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Σεχτιον 4:  Αναλογ Χιρχυιτσ 

Small signal e quivale nt c irc uits o f d io de s, BJTs and MOSFETs; Simple  dio de  c irc uits: 

c lipping , c lamping  and re c tifie rs; Sing le -stage  BJT and MOSFET amplifie rs: b iasing , b ias 

stability, mid-fre que nc y small signal analysis and fre que nc y re spo nse ; BJT and MOSFET 

amplifie rs: multi-stag e , d iffe re ntia l, fe e dbac k, po we r and o pe ratio nal; Simple  o p-amp 

c irc uits; Ac tive  filte rs; Sinuso idal o sc illato rs: c rite rio n fo r o sc illatio n, sing le -transisto r and o p-

amp c o nfiguratio ns; Func tio n ge ne rato rs, wave -shaping  c irc uits and 555 time rs; Vo ltag e  

re fe re nc e  c irc uits; Po we r supplie s: ripple  re mo val and re gulatio n. 

Σεχτιον 5:  Dιγιταλ Χιρχυιτσ 

Numbe r syste ms; Co mbinato ria l c irc uits: Bo o le an alge bra , minimizatio n o f func tio ns using  

Bo o le an ide ntitie s and Karnaugh map, lo g ic  ga te s and the ir sta tic  CMOS 

imple me ntatio ns, arithme tic  c irc uits, c o de  c o nve rte rs, multiple xe rs, de c o de rs and PLAs;  

Se que ntia l c irc uits: latc he s and flip −flo ps, c o unte rs, shift−re g iste rs and finite  sta te  mac hine s; 

Data  c o nve rte rs: sample  and ho ld  c irc uits, ADCs and  DACs; Se mic o nduc to r me mo rie s: 

ROM, SRAM, DRAM; 8-b it mic ro pro c e sso r (8085): arc hite c ture , pro gramming , me mo ry and  

I/ O inte rfac ing . 

Σεχτιον 6:  Χοντρολ Σψστεmσ 

Basic  c o ntro l syste m c o mpo ne nts; Fe e dbac k princ iple ; Transfe r func tio n; Blo c k diagram 

re pre se ntatio n; Signal flo w graph; Transie nt and ste ady-sta te  analysis o f  LTI syste ms; 

Fre que nc y re spo nse ; Ro uth-Hurwitz and Nyquist stability c rite ria ; Bo de  and ro o t-lo c us plo ts; 

Lag , le ad and lag -le ad c o mpe nsatio n; Sta te  variable  mo de l and so lutio n o f sta te  

e quatio n o f LTI syste ms. 

Σεχτιον 7:  Χοmmυνιχατιονσ 

Rando m pro c e sse s: auto c o rre latio n and po we r spe c tra l de nsity, pro pe rtie s o f white  no ise , 

filte ring  o f rando m signals thro ugh LTI syste ms; Analo g  c o mmunic atio ns:  amplitude  

mo dulatio n and de mo dulatio n, ang le  mo dulatio n and de mo dulatio n, spe c tra  o f AM and 

FM, supe rhe te ro dyne  re c e ive rs, c irc uits fo r analo g  c o mmunic atio ns; Info rmatio n the o ry: 

e ntro py, mutual info rmatio n and c hanne l c apac ity the o re m; Dig ita l c o mmunic atio ns: 

PCM, DPCM, dig ita l mo dulatio n sc he me s, amplitude , phase  and fre que nc y shift ke ying  

(ASK, PSK, FSK), QAM, MAP and ML de c o ding , matc he d filte r re c e ive r, c a lc ulatio n o f 

bandwidth, SNR and BER fo r dig ita l mo dulatio n; Fundame ntals o f e rro r c o rre c tio n, 

Hamming  c o de s; Timing  and fre que nc y sync hro nizatio n, inte r-symbo l inte rfe re nc e  and its 

mitigatio n; Basic s o f TDMA, FDMA and CDMA. 

Σεχτιον 8:  Ελεχτροmαγνετιχσ 

Ele c tro sta tic s; Maxwe ll’ s e quatio ns: d iffe re ntia l and inte gral fo rms and the ir inte rpre ta tio n, 

bo undary c o nditio ns, wave  e quatio n, Po ynting  ve c to r; Plane  wave s and pro pe rtie s: 

re fle c tio n and re frac tio n, po lariza tio n, phase  and  g ro up ve lo c ity, pro pagatio n thro ugh 

vario us me dia , skin de pth; Transmissio n line s: e quatio ns, c harac te ristic  impe danc e , 

impe danc e  matc hing , impe danc e  transfo rmatio n, S-parame te rs, Smith c hart; 

Wave guide s: mo de s, bo undary c o nditio ns, c ut-o ff fre que nc ie s, d ispe rsio n re la tio ns; 

Ante nnas: ante nna type s, radia tio n patte rn, g a in and dire c tivity, re turn lo ss, ante nna  

arrays; Basic s o f radar; Light pro pagatio n in o ptic a l fibe rs. 

 

  


