MooBANua AmteipoBaboKPBavtikoIInyddi0a(AKII0a)
Noa pedemnOel to amepopado kBavtikd mnyddt pe Oetikéc eVEQYELAKES KATAOTATELS
(E>0).

Apyilovpe pe ™V W1 ovupetowy] poeyy touv ametpdBabon xBavtinod nyadtod Suvautxod, T0 oToto
extetvetot anto 0 gwe L.
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ExHpo AKNOo.l Synuotixkp ovonopdoTaon Tou KBovTLKOU mnyadioU pe duvaplkd 1ncg

. 00, x<0,x>L ) ) . .
nopenc V(x)= . AvalntouUpnue OEOULEC E€VEPYELOKEC KATAOTAOE LC
0, 0<x<L
ne E>O0.
Mebodoroyia.

I'odto orddo- E&oaoe Schridinger.
Benwvape, yodypovtag mpocenting 1t eétowoetg Schrodinger otig dtapopeg meptoyés Tov duvautnol. 210
TEOV SLUVOUIMO EYOLPE TEELS TeELoyes. Tig meployég entog tov mnyadod (x <0,x>L) now v
neptoy” péoa oto mnyadt (0<x<L). H yeviun énpoaon yoo v eéiowon Schrédinger eivon
h2 dzw(x)
2m dx
divel uamotleg TANEOYOPELES (V] ETOL YaIVETAL Pe ia YONYOQEY] HATLR). AVOXUEVOLUE OULG (OTWG L TNV
XAXOUT| PUOLKT]) VO Y7V DTIREYEL SLYATOTYTA TAEOLOLAG TOL CWUATSIOL OTIC TEELOYES aLTES. Andady
0o mpémet 7 nopatoovvapton vo pndevileton exel. 'Eyovpe Aowmdv 6 w(x) =0y x<0,x>L

+V (X)) (x) = Ew(x). o g meployeg extdg tou nnyadiod 1 eéiowon Schrodinger Sev

(umoel 0 PNdEVIOROG TG NLIATOCLYAETYNOYG Vo TEOXLYEL ATO TO YeYOVOG OTL TO SuVaUIXO amelpileTat
(V(x) > 0) yoo x<0,x>L). Xty neproyn péoo oto mnyddt (V(x)=0) 7 eéiowon Schrodinger

e

d

yivetar —— :;/gx) Ey(x).
Aevrepo araowo- Exivon e&iodoewy Schrodinger.
210 mouEov mEoPAnpa, ovolaotind eyovpe i efiowon Schrodinger, avty) mov mepryEdupet TNV
AVUATOCLYAQTYOY] OTYV TEQLOYY] UECA OTO T YAOL.

n d’y(x)

2 E
H efiowon Schrodinger yodupeton —2— 2 d’ l//(x) m
m

= Ey(x) =
2mE

hZ

w(x)=0 xnou nabog

avalnrovpe Aboelg pe Oetinég evépyeteg 1 mocoOT T eivat Betiny. Oétovpe v TOCOTNTA ALY

{07 JE TO TETEAYWVO UATOLG VEXAS QUOLKYNG TOCOTNTAG (ALTY] EXEL OLUOTROELS HVUATAVOOUATOG), ONANSY



2mE ’
K’ E%, kot M e€lomwon Schrodinger yodpetan %+k2

w(x)=0. And 1o podnpotind

(Bewpla Sapopnwy e€lowoewy) aria xat amo ™V guowt (Bewplo Teplodimmy patvouevwy), yvweilovpe
OTL 1 Aban g eklowomng auTyg elvat

w(x) = Asin kx + Bcos kx
i —ike ik | ik . _ . _
_ e e pe +e :{B lA}e,kx_'_[BﬂA}elkx,

2i 2 2 2
:A!eikx +B!efikx
OMhadn elvor Evag YOUPUIXOS oLYBLOOUOS Aboewv  SINkX,coskx 7] tooddvapa Evag oLYSLAOUOG

iy ik
exfetimv Moeswv (€™ ,e™).

2vvoptarés ovvbinec-10on ue poori onuaota.
2T onpelar AOLVEYELLG TOL SLVAUIXOD, ePUEUOLOLYE TIC GUYONMES GUVEYELXS TN HVUATOCLYAOTNONG KAt
MG TOXEAYWYOL TYG MLUATOoLYVEETNoNG. Ot cuvbnreg avtéc elvar mEoyavelg, uxbwg o StxpoEeTuy
TEELNTWGY), ONAAdY| OTNV TMEQITTWOY] TOL ELYXUE AOLVEYELX TNG CLVEOTNONG 7] TG TEWTYG TAEAYWYOL
dev Oa opiloviay 7 mEwT uxt 1 SeLTEQEY] TAEAYWYOS TNG XVUATOCLVEOTNGYG aviioToryx (GTNV
TEPIMTWOY Tov 1] 8ebTeE] ToEdywyos dev opiletar N aAMmg elvar dmetpn dev éyel vompa 1 e€lowon
Schrodinger). And tig ouvoptanég ouvbueg umopovpe vor Bpobue (o) Tig SLVATES TIIES TNG TUEAUETOOL
&k (nor oodvvapo g evépyetag) ot (B) Yoo SeOOMEVY] eVEQYELX TIC TLUES TWV OLVIEAEGT®V TG
nopatoouvaETons. Etot éyovpe amd v ouvBnun cuvéyela ¢ uvpatooLVEToNG ota onueio 0 xo
Lot w(x=0)=0= AsinkO+ Bcosk0=0=B=0

nou W(x=L)=0= AsinkL=0=sinkL =0.

210 ametpofabo #PBavtind mnyadt Suvopixol, Sev Eyovpe Pl EMTAEOV TANQOYOQLX ATO TNV
TUEAYWYO TYG MLUATOOLYVAETNONG, nabng aPod 1 aoLVEYELX TOL SLVUMIXOL ElVOL GTELRY], 7] TEWTY
ToEAYWYOG OeV Elvat GLYEYYG.
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2mE
mz L=nr=FE= >
fi 2mL

Ano v 8edtepn ouvOnu éyovpe SInkL =0= kL =nz = n*, bmov o

n etvat évag augpatog aptipoc.
H televtaio oyéon pog Sivel Tig ISLOMATAOTROELS TG EVEQYELAGS, €V TO N elvat 0 uBavTinog atBuodg mov
°n o,
~n.
2mL
Kabwg kL =nrx , éyovpe w(x)= Asinkx = Asinnzx/L .

g youpontnoilet, £, =

2
, Ol OOVNTIMEC TLUEC TOUL

[Mpoyavmg, apod uowmn onpacioe Exsl TO YLVOREVO l//*(x)w(x)=|l//(x)
anepaion 7 Sev Sivouy SlupORETINES LGOGLYXQETNTELS, OLTE XL StaoeTneg tStoevépyeteg (BAéne to 77
OT1V OYEOY LOLOTLUWY TG EVEQYELXG).

Teéhog, TxEXTNEOLYE OTL AL 7] WNOEVIXY| TLUT] TOL 7, OIVEL IYOEVINY] UVUATOCLYXOTNOY), 1] OOl SEV elvat
amodentn (n aviiotoryn mbavotnta eivar maviod pndév). Etor ot Suvatég tpéc Ttouv n o elvat
1,2,3...(0etinn axépaor).

Nopuahiouog.

Ie TOV LTOAOYIGUO TOL OCULVIEAEGTY] OTNY XVLPATOGLVEQTYOY, YQYVOLLOTOLODHUE TNV  ouvOnun
voppadtopod. Xuvbnun 1 onola efaoparilet o yvouevo (//*(x)l//(x)=|l//(x)|2 vor €YEL TNV PLOUT]

onpaoto g mbavotntag.
‘Eyovpe and tov voppakopo

[" v @w(odx= [ 4 Asin(nzx/ Lysin(nzx/ Lydx = |4 [ sin* (nzx/ Lydv=| 4] L/2=1,
Snhadhy |4 =~2/L.



H tehevtaia oydon extpd ot A=+2/Le” dmov @ eivar évag onoodimote apbudg (ouvibug
ovopaletor don). Av 8ev LTAEYEL AATOLX ETUTALOV TANQEOYOEIX YW TNV QACY QUTY), 1] HATOL
TANEoYopla Yo T0 ®BavTind GLOTNRA ToL Vo UToEEL v yenotponowm et yro vor Boebetl 1 paor, Oo v
TUQXAEITOVE.

2 .
Etor ov 8roovvaptioetg tov anetpofabov mnyadiod eivar ¥, (X) = ZSlﬂ%@(X)@(L—x), OTOoL

n=1,2,....00etnog andpatog) now O(x) elvar 7 ovvdptnon Heaviside yvoot xot wg ouvaptor Brpatog

.
(O(x—x) =

I, x>x,

X< X,
‘ Ov  ovvaptnoerg  Brpatog  eéoopakiCovy  TOv  pndeviopno  Twv

tOLOGLVXOTNOEWY EXTOG TOL T YASLOL.

Apytlovpe pe v ovppetomy] oy tov anepofabov xBavtinod myadioL Suvapxod, o omolo
eutelveto oo —./2 éwg L/2.

0 4 A

-L/2 L2

IxHpa AKNOa.2 IynuotlK ovonopdotoon Tou KROVTLKOU mnyadlol pe duvoplxd 1ng

) o, |x|>L/2 ) , ) )
vopenc  V(x)= . AvalntoUue OE0OULEC EVEPYELAKEC KATAOTACELC €
0, |x|<L/2
E>O0.
A’ uébodo.

Benwvape and v ADGY TOL BENUAUE GTNV )] CURMUETOIXY] TEQLYQXPY] TOL OLVAUIKOD, SNAADY| TNV
2 .

v, (x)= 7 Smnl,ﬂ®(X)®(L —x) . Kabog 1o Suvopnd e ovppetomng popyns (oynpo AKIT0x.2)

unopet vor Teogplel and TV UeTatOToN TOL K1 CLIKETEHOL Suvapnold (oynue AKIT0w.1) xotd I./2

TPOg T Oekldt, AVOUEVOLPE UL 1] ADOY] VO TROEQYETAL ATIO Witk AVUAOY?Y] UETATOTLOY] TTOL LOOSLVAUEL e

AVTIHATAOTALO] TOL X e To X+1./2.

T voe watohaBoope yoett ypetdleton 1 ToEAmave avTnataotaoy ot oyt 1 x-1./2, oxepropacts og

eéne. 'Botw Ot éyovpe po yvwoth amhi] ouvieon, Yo mopddetypa ™y x°. H ouvdotnon avth éyet
eMdytoto oto x=0. Topx av petatonicovpe tov d€ova X mEOG T deéid *ATX X, TO EAXYIOTO NG

OLVEQTYONG TXEATNEEITAL Yl X = —X, (MAVTe eV AmAO OYNUa Yl Voo T0 nxtaddBete nakhtepar). Lo var

oupBaiver awto o Témet Vo yoddovpe MY oLVEETNON X 6TO VEO GhoTHE WG (X +X,)’ .



‘Etot gyYovpe Yo ™mv AVUATOCLYAQTYOY) oto CULHETOINO SLVaHO

l//n(x)=EsinM@(x+L/2)@(L—x—L/2)= %sin[%+%)®(x+L/2)®(L/2—x)

\/%COS(I’U[X/L), n=1,3,5..

\/%sin(mzx/L), n=2,4,6..

Anhady) eyovpe aQTLeC ADOELS Lo TEELTTO #(TY. Yo 77 =1 éyovpe v Oepeitwdr xox) xat TeELTTEG ADOELG
Yl &ETLo 72(T.y. Ylor 72 =2 €YOLUE TNV TEWTY| OLEYEQUEVY] HOX).
H ovpuneptpopd oty twv 18tocuvapTioewy eival avapevopuevy xafog eyovue GOUUETOUO SUVUUIKO.

H tehevtaio oyeon yodypetat toodvvapa

v (x)= %sin(%+%)®(x+L/2)®(L/2—x)=®(x+L/2)®(L/2—x)

B’ uéboooc.

Mnogpobpe v eQyXOTODUE OTWG GTNV WY GLUUETONY] HOQYY TOL SLVAUIUOL, EPAOUOLOVTAC TIG
nataAnieg ovvoptaneg ouvbnures. 'BEitot éyovpe and v cuvbBnun cuvéyeta ¢ xVPATOGLVEOTNGYG OTX
onpetoe — L/ 2nou /2, 61 w(x=—=L/2)=0= —AsinkL/2+ BcoskL/2=0

nou W(x=L/2)=0= AsinkL/2+ BcoskL/2=0.

‘Eyovpe ovolxoting éva obotnpa 600 e€lowoewy pe 600 ayvVroToug,
—sinkL/2 coskL/21[ 4] [0

{ sinkL /2 coskL/Z}{B_ _M

To napanave cboTpo EYEL 1] UNdeviuy] AoY OTaV 7] 0I{oLON TWY GUVTEAEGT®Y elvat UNOEV, ONAadT

—sinkL/2 coskL/?2 ] ) )
) =—sinkL/2coskL/2—sinkL/2coskL/2=—-sinkL=0.
sinkL/2 coskL/2
Botoxovpe, Onwe avapévovpe v 1St cuvNu yla Tig tOtoeveQYeteg.
Axdpa and v TeWTN oyéon Beloxovpe 61 B = AtankL /2 . Ilpoonadnote va anodetéte Ot ond v
oyéon avty Boloxovpe Tg tdtocvvaptnoelg mov Bonrape oty A'pébodo (un Eeyaoete vo uavete TIg
TEAEELS %ol YL TO VOQUXALGUO Yo v emtBefatwoete OTL 0 GLVTEAEOTNG elvat O LBLOg).




MooBANua AmteipoBaboKPBavtikollnyddi0B(AKII0E)
INa to ‘kAaowd” amelpofabo KPavTikd mYADdL DIEQEVVI|OTE THV dLVATOTNTA VTTAQENS UM
Oetikwv evepyewwv (£ <0).

IxHpa AKNOS5a.1 Iynuot ikl ovonopdotoon Tou KRV LKOU mnyadlol pe duvoplxd 1ng

0, x<0,x>L ) ) ) .
. AvalntoUue déouLeg evepyelokég KATAOTAOE LG
0, 0<x<L

popeeng V(x)= [

ne E<O0.

Mrmnopobpe vo Eentvnoovpe pe v undeviny evépyeta. Ilpogovmg 1 pndevinyn evépyeto TEAMTIMG
OLTEQIALPLBAVETAL OTNY SLEEELVYOY TWY 1] KNOEVIM®OV EVEQYELWY TOL YIVETXL O OAX TaL EYYELELOLX
nBavtounyaviung. 'Etor yvwpilovpe OTt 7] Sev yivetar yio OTOWONTOTE YEWUETOMA GTOUYELX TOL
TNYaSlod vo gyovpe undevint| evépyeta. AMG ag SLEQELVYCOVUE TNV TEQITTWGY] UNSEVINNG EVEQYELHG
yonotponowviag ™y e€iowan Schrodingert.
. P dy()
Eyovpe —————=0EE0y(x)=>y(x)=A4x+B.
2m dx

And 1g ouvoptanég ouvOireg Boloxovpe W (x=0)=A4-0+B=0, y(x=L)=AL=0= A4=0.
Anhadn 7 povadwrn Aon etvae 1 Y (x) =0, 1 onola TEoaveg Sev eivon uond amodexty (nbovotnta
NAexteoviov Tavtod pndeviun!).
[Tpoywedue otnv Stepedvnorn Twv aEvNnTmy evepyetwv. ATo v efiowor Schrodinger éyovpe

n dy(x " 2mE
VD By =y -] a2
Epapuolovpe twpa Tig ouvoplaxeg ouviiureg g nupatoouvaptong ota onpeio O xo L,
7oL TG TXEAYWYOL TNG GTA LTOAOLTIX GY|LELX ALOLVEYELXLS TOV SLVALULIXOD.
w(0)=Ae’" +Be’’ =0= B=—A4=y(x)=2A4sinh yx,
Kot ¢ (L)=2A4sinhyL=0=yL=0=y=0=(E=0),p(x)=0

[Tak un amodentn Adon (runvotnta mbavotntag naviod pndev!).

}//(x) = 0=y (x)=Ade” + Be”,



