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EEATCT| H 
'THN 

KBANTOMHXAN IKH

Et€roorlKri fispio6o6 Iovooo,pioD 20 I 3

1. XprpqroTroqor€ rq p€tct0etrK€g oxeoeq rn6 orpoqopplig, l, 1a vo 5a(ere 6rr oe piq Kotdoiaorl

6doD I npopol.n rot I 6rov t{ovo z €ivo1trL1ipo€ xd0oplolt6'rl,I peol flpfl qS rpopo),ig iot I olov

ri{ovo x eivcr iorl pe p16ev. (I povd6o)

2. fpdvle inv xpov4op.nr6q 4iooon Schrodinger ym ic oK6l-ou0o guorKd ouoflll.toro:

A) t6jpo.ri6rc pr4oq m nou €Kt€l,€i Fovo6uiotorl tcivr|on r)r.6 qv erd8pool qS 66vqrrc F = -kx.

B) To ll-sKrp6v1o oro riropo rou o6poy6vou oeopci)wo{ 6tr ro ?rpox6}1o €ivot dxil4lro ofllv apfrl rov
qt6v(ov.

f) To ll€Krp6v1o o€ evo, 6ropo DSpoT6vox ?rou €KtieE ol e,!!]tl.eov Ko1 6€ svo opoYsv65 lL€Kcpft6
n€6io fl'[6o€(Ds E Kmd rov d:€ovo z. (0.5 pov{i6o)

3.'Evo dopmiSrc p(4o. m KoL €v6pyeu4 E > 0 fipoorimsr cm6 ra op1o,repd oro Eel,ro tt1l166a

6ovstrKo6 ,/(i) = -gd(r). IIo1r[ €ivol l n1eo.v6"nto vo ovoKl.aotsi; ( I povdSo)

4.'Evs o(Dpmi6rc !u4o6 m erreLri Sro8liototl ri!'rpq otr6 {lv €fiidpool rou buvoltlKoi

1_, 1_, l  . ,
Y : Lr '  +: ky' = - mo'\x'  + y- |

no1j sivol lr'oor6 @g o 61o6xiororo5 oppovlK6q Iorloworrlq. Bpeire rq 6orrg6q xo.r tq
dlooDvopdo€q roD r(o16(bor€ ro evepTeloK6 8dypopltd. yl( f,q tpeq tp6r€{ dt60F€q 6slxvowag KCtl
rov sK9!),top6 qq Koo€pio4. AoD),6\rx€ oro olioBlpo pov66ov 6fio!

m=at=*=1

(1.5 povi6eq)

5. H Kordoioorl roD rt ercpovioo o€ 6vct riropo DSpoy6vou n€prypaeeiol o€ I1o opldFAal orllFrl 0tr6
rlv KD patocDvriprllo n:

V/?,0,0) = N(t/4oi + tlzn + 3thz_1)
'Ortol) V300, V2to, V32-t €lvor KovovlKoTroqFsv€q dloKmcdido€q ro1} cr6po! rou u6poy6vou.
0. Ynol"oyior€ ro N.

p.  Yro),o1iore rq lGoesrwEs <l '>,  <! ,>,<E>,xar<Ll ,>.

y. fpdvr€ rrlv XpovrKd €{s},ryp6T popgi {nS KDForoouvdpcrlorK. (2 povdieq)

6.'Evo oopmi8ro p€ ordv % Krrr ppopoyvrFw6 l.oyo y (>0) ppioxetor peou oe wo polvrpuc6 reSio
€wrio€o)g B Kord rov dtovo y. Av Ko.'|i q rcot'|Krl orqpi F0 rl xord('roal rol) oopcn6i,ol)

.  / t \
7r€prypaqorov ano ro 6rcwopc. X(0)- | | | {ottiv ,rdv!0 Kord rov zt. noro 6q lrov I rcrdoroorl rou

\.u./
6or€ps o116 Xp6vo t Kol nolo, rl rt0ov6rrlro vc ro ppo6ps p€ oniv rr6vo i xdrco Koxd rov iiro Eovo. (2
povrir)eq)



7. A60 o(,)pmi,tu pe arcw s;312 r<dr sr=?/2 oJ,)Jt},€n6poriv oipg(])vo p€ q Xo.lrd,rotldvti

n = AS1. 32
Orou A pi,a 6e6opev1 otoOepri. Yro?,o/ore q ev€g1€lox65 6@rqr4 rou oDoriporo€ Koed4 Kal ro
Bo0po erqu?,ropo6 146 xo0epui4.
(2 povri6s6)

z€ oqatptkls ol)vr,n'y1taq t = -"- +A(" efi)-,"fifi *o, r,=-i7,!.1i,no,^

6€ oEaqu<6e oov',,,ay,i,e€ r =-n, !=$l"na*l- 
## 

xat t" =-ih!. Erio4e, o,

li'pe.roo pauti eix\t o"=(i 
| "" 

=(: 
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PH2IMA OIOKIEPAMATA:

ff ,' "-" a = 
fi , yn n=0,r,2,..., !:u* * = 

E,

;,-"-"'a,=!!!.@)fr, r,o n=t2,t,.... ze "a o)otd,4p6wt(, 1>0.


