YYMIIAHPQOMA OEQPIAY KE®AAAIOY 14

MoOnpatikn perétn tov Ocwpnpatog tov Bloch
KOl TNG TOLVIOTNG OORNG TOV EVEPYELOKOD PAGHATOS
Y0 £va TOYOV TEPLOOIKO OLVOULKO GE Pio OLa6TOCT)

‘Onog eidape 610 Keipevo (oeh. 664), To Bedpnpa tov Bloch anoppéetl apécmg and
™m Pacikn 16106TNTO TOV 10106LVAPTNGE®Y Vo AAAGLOLY ATA®G KaTd &vav
TapAyovTo Aong Otav petatomiONaoTe Katd pio mepiodo a Tov TAEYHATOG ) £Va
0KEPULO TOAAATAAGLO TNG. ‘OTL glval dnAadn

Yo +a) =" Y(x), Y@+ Na) = M y(a). (1)

Av dodpe 1o 0épa amd kabapd podnpotikn mAevpd, n Vmapén Avoewmv Tov
TAPAUEVOLY GTOV E0VTO TOVG —TOAAATAUGLALOMEVEG ATAMS e Evav aplOUnTIKO
GLVTEAECTN— UOTEPO ONO [0 HETATOTIOM Kotd a (ONAadn = — = + a) eivar
terelmg €OAOYN, aPoL 1 eEICMGT TNV OTOLN LKOVOTOLOVV

V' +(e—Uz)y =0 (2)

napapével avarlroimm og avth ™V arlloyn. (Asi&te 10.) AvTO TOL TTPETEL VA
dtepevvnlel Aowmov amd UaONUATIKNG TAELPAG eival n vrapEn Adocewv ue
Yevikn 1810t Ta

Pz +a) = py(x), ®3)

OOV p &vog aplOunTiKoc cLVTEAEGTNG Yo TOV omoio Oa mpémel va gpevvnbel
TEPUITEPO v ExEL TN popen pag kodapng edong (p = ¥ = e**) —omdte o1
Avoeg g (3) Oo eival Tavtod mENEPUGUEVES (Apa QLOIKE TOPAdEKTEG)— N Oa
elval €vag toyov uryadikos apifudg, ondte ot Aoelg Ba amokAlvovy 6To ATELPO
glte mpog N pa gite mpog TNV dAAN katebBuvon tov d&ova x. Onov o1 Tehevtaiot
LoYLPIGHOL OTOPPEOLY APEGMG amd TIC OvTOVONTEG emektdoelg g (3) yua
UETATOTIOELG KOTA OKEPULA TOALATAGGLO TOV TAEYUOTOG TPOG TN i 1 TNV GAAN
KotevbuveT. ANAAdT TIC GYEGELS

Yz + Na) = pMy(x), (@ —Na) = p~ V(). (4)

ATO QUOIKNG TAELPAG TEPIUEVOLLE, BePaime, OTL TeEmEPUTUEVEG ADOELG —ONAadT
MOoeLg pe |p| = 1— Ba vadpyovv HOVO Yo OPLOUEVEG (DVES TIUMY TOV €, EVA GTNV
TEPLOYN TOV yacudtwv Ba gival |p| # 1 kal ot avtictoryeg Aboeglg dev Ba gival
QLOoKA ToPadEKTES, apol Oa ansipiloviol yio & — +oo | T — —o0.

ot pednpatikn diepedivnomn Tov Tapardve, xpetalopacte Tpata pe Baon
Moewv g (2) Kol g tétoteg emAEyovpe TG P (x) Kol ¥o(z), TOL TPOGILOPi-
Covtal TANPOG 0md TIG TPOTLTES APy LKEG CLUVONKEG
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¥1(0) =1, ¥ (0) =0 A
(0) (0) 1 (A) 5)

"Yotepa and 10 mopandve glote TAEOV £TOLHOL VO, OTOOEIEETE TO TOPAKAT®
Beovpnpa (Yvooto wg Oedpnua tov Floguet)

OEQPHMA TOY FLOQUET: H ¢licwon (2) —ue U(x + a) = U(x)— éyrar Aoeig
TAVTOU TETEPATUEVES UOVO VIG KEIVES TIC TIUES TOV € Yia TIC OTMOIES H GUVAPTHON

A(e) =11 (a,€) + ¥h(a,€) (6)

eivar parpotepn tov dvo kat’ amdivty tyuj (|A] < 2). Av eivar |A] > 2 5 (2) dev
o1a0étel memepacucves Avaeig.

Yrodeileic: Tphyte Tig {nrodueveg Avoelg —onAadn ekeiveg mov O¢hovue vo
Kavorotovy v (3)— vrd v (avtovontn) Hopen

Y(z) = 11 (x) + caiha()

KOl EPELVNOTE TOTE LILAPYOLY KATAAANAL ¢ KOl ¢y Y10, VO, uropel va copPaivet
avtd. Kab’ odov Ba ypeloctel vo ypaWeTe Kol TIG CUETATOTIOUEVESH AVGELG
1z + a) xou oz + a) ©g ypappkods GuVELOGHOVS TV 1 () Kot Pa(x) Kot va
VTOAOYIGETE TOVG CLVTEAEGTEG TOL. Agi&te 0T Oa elvat

Yi(z + a) = Yi(a)hr(z) + ¢ (a)a(x)
Po(z + a) = Yo(a)ihr(z) + ¢ (a)a(a).
H Baowkn cuvOnkn yio 1o p, otnv onoia Oa katoAnéete, £xel T pLopon
P’ —Ap+1=0,

(7)

omov A 1 éxkppacm (6).

Aven
Ioipvovtag g Tpotunn Paon AMDCE®V EKELVEG TOL 1KOVOTOLOVV TiG (5), 1 YEVIKT
Avon g (2) Ba yphoeTor ®g

Y(z) = chi(z) + capa(), (8)

Kol amd vt ™ YeVIKN ALGT OmalToVUE TOPO v tKavorolel ) ocuvOnkn (3).
'Etot, maipvovpe

i (z + a) + ez + a) = p(ar (@) + catha (). 9)

Opwg apov ot ¥ (x + a) xat ¥o(z + a) elvar eniong Aoelg g (2) —AdY® g
GULUMETPLOG METOTOTIONG KATA a— 0o ypAoovial Kol OVLTEG ®G YPOUUULIKOL
ouvdLaGHOL TOV P (x) Kot Pa(x), dnhadn og

Y1(x +a) = ciuhi(x) + cratda(z) (10)
Po(x 4+ a) = e () + et (). (11)
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@%tovtag z = 0 oty (10) Kot 6TV TAPEYOYS TNG, TAIPVOLHE aPECEHG
e =1i(a), 2 =1v(a)
evé i1 Sradikacia yia v (11) Siver
1 =1p(a), e =1ha),
or6te o (10) kat (11) 0a ypépovrar og
Ui(z + a) = Pi(a)¥r (2) + ¢ (a)a(z) (12)
Ua(z + a) = a(a)i (2) + Ph(a)Pa(z). (13)
Etséyovrag thpa tig (12) kat (13) oty (9), Oa éxovpe
a1 (Y1(a)ir (z) + ¥ () (@) + ca (V@) (z) + ¥h(a)¥a())
= p(crn(z) + cappn()),

ar’ 0nov —eEloMVOVTAG TOVG OAKOUG CLUVTELESTEG TV 1 () Kl 2 (x) oTa S0
UEAN— TAiPVOLLE

Pi(a)er + Pa(a)es = pey

Y (a)er + Yh(a)er = pey

(1/11(@) —p  ia(a) > (Cl) 0

Yi(a)  Yhla)—p) \c
OV €IVOL VA YPOUUIKO KOl OLOYEVEG GLGTNHA TO OTolo Ba €xel Avomn dtapopn
OV PNdevog HOVOV OTOV

(%(a) —-p Vo(a) >
det =0
Yi(a)  Ph(a) —p

M, 160dbvoua,

= (¢1(a) — p) (Yh(a) — p) — Pa(a)(a) =0

= p° = (¥i(a) + ¢h(a))p+ W(a) = 0, (14)
omov W(a) N napdotacn
W(a) = ¢1(a)s(a) — 1a(a)i(a), (15)

diadn n Bpovakiavy tov d00 aveaptntov Aboemv ¥;(z) kot ¢s(z) vmoro-
Yiopévn oto onpeio z = a. Opwg yuo pa e&icmon T popens (2) n Bpovokiavn
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W (z) V0 ypappikd aveldptntav Acemv e Oa sivorl pia otadepd™) mov n Tipm
™G Ba elval VIO PE®TIKA povada, AOyY® TeV apyikov cuvOnkov (5).

Oétovtag thpo A = (a) +Yh(a), dmog vrodeiytnke otnv (6), n (14)
YPUQETUL MG

PP —Ap+1=0, (16)

an’ OOV —KOTA TO YVOOTA 0nd T Oempia TOL TPIOVOUOL— TPOKVLITOLV AUECHS

ta e€ne:

i) Avelvar A% — 4 <0, o1 pileg g (16) Oa eivar culuyeic pryadikol apbuoi xat
enedn Oa eivar emiong pips =1 0o €xovv LIOYPEOTIKA uETpo uovdda Kai
EMOUEVOS 01 AOoELg NG (2) Oa eivar mavtod TENEPACUEVEG.

ii) Avelvar A% —4 2 0, o1 pilec tng (16) Oa eivar mpayuaticés, ondte —AOY® Kot
™me p1p2 = 1— Ba 0dnyovv oe Aoelg g (2) mov Oa aneipilovrat Tpog TN pio
N TV aAAn katebbBovvon tov a&ova .

Agdopévov topa 611 1 TosdTTe A = 1)1 (a) + Y4 (a) Ba gival pia cuvaptnon,
KOt NG 1810TIUNG € mov gpeaviletal oty (2) —0a givor dnradn A = A(e)— 0
napomdvo covOnkn, A% —4 <0, yiu v dnapEn menepacpivov Aboewmv Oa
YPUQETUL MG

|A(e)] = 2, (17)

OTOTE Ol PUOIKG TAPUIEKTEG TIHEG TOL € Ba elval EKELVEG Y10, TIG OTOTEG 1) YPOUOLIKT|
nopdotact g ovvaptnoens A(e) Ba keitar peta&d —1 kot +1, dnog oto Tyn-
pa 1.

Iepartépo diepedvnon g cuvaptnong A(e) propetl vo yiver povo yio Tord
peyéio (Betucd M apvnrikd) e. Iopadeiypatog xaptv, yia € = —2 pe v molv
peyéro m (2) katarfyet otny ¢ — v% = 0 ka1 ot TpdTLTEG ADGELS Yy Kal g Oa
£YOLV TOTE TN HOPPN

1
Y1 (x) = coshyz, () = —sinh vy,
v

ondte yuo T cuvaptnon A = i (a) + ¥ (a) Ba €xovpe

A = 2cosh~va
Kot 0o givat BePfaiog A > 2. Apa yio peydro apvnTtikd € 0o 1oy det 0Tt A > 2 ko
gvepyelakn ovtn meptoyn Ba elval olyovpo arayopevusvy. Avtibeta, yia moAD

peyaio OeTikd € —omote € = k% — o1 tpotuneg Aboelg g e&icwong Schrédinger g
avtn TV Teploxf —dniadn g ekicwong ¢ + k% = 0— Oa eivar o1

) Ta pio toyodoo ypappikn dtapopikt e&icoon g popeng
y' + P(2)y +Qz)y=0
Loy VEL OTL
W(z) = e—fP(.r) d.r’

onote yio P(z) = 0 omog eda (e€. (2)), Oa eivar W (z) =otabepa.
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A(E) En,n:psnépsvsg gvepyelokég (Dveg
Xdopoto

YXHMA 1: H taiviot] dopun tov evepyelakoy PAGHOTOG EIVOL 110 OVOYKOGTIKT] CUVETELD
MG aVIoOTNTAG }A(e)| =2, n omolo opilel TG EMTPEMOUEVEG EVEPYELEG GE €V
povodidotato meptodikd duvaptko U(zx).

1 (z) = coskx, Po(z) = %Sin kx

KOl ETOUEVMG
A = 2coska,

omoTE Ao KAToo evEpyeta kat petd Oa elvar oiyovpa |A| = 2 Kot 6keg ot AGELS
O elval ELOKA TAPUSEKTEG OO KEL KAl TEPH TATV, EVOEYOUEVMG, EKELVOV Y10, TIG
omoieg givar A(e) = £2. XV TPAYHOTIKOTNTO, WO CUGTNPOTEPT UEAETN TOV
ADGE®V GTNV TEPLOYN TOV HEYAA®V DETIKAOV € deiyveL OTL YOP® OO TIG EVEPYELES
gkeiveg yia Tig onoieg givar A(e) = £2 dnpiovpyovvtal TOAD GTEVE Y UCHOTO TOV
yivovtal oAoéve Katl 6tevotepa kabmg avefaivovpe 6to gaopa. Me g€aipson pa
TOAD €181k Kotnyople Suvopk®y, To TV OV TEPLOdIKd duvaptkd V() éxet éva
ametpo TAN00C evepyslakdv (ovov Kat yaopdtmv.*)

BAénovpe Aowmdv OtL N TOVI®OTH SOUT TOL EVEPYELAKOD QAGHOTOS G Eva
povodidotato meplodikd duvapkod dev ocvvaptdtor pe tn pébodo LCAO mov
APMNOLUOTOLNGUUE GTO KEIPEVO Y10 TNV TPOCGEYYIOTIKN KUTAGKELT] TOV 18106V-
VOPTNOE®V OALG €lvol pia OVOYKOOTIKN HOOMUATIKT CUVETEWD TNG 100G TNG
e&iocmong Schrodinger.

) Agite oyetikd to khaoikd Piprio, W. Magnus-S. Winkler, Hills Equation, Dover Publica-
tions, 1966.



