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Skopìc aut c thc diatrib c eÐnai h melèth twn lÔsewn:
a) mh grammik¸n sun jwn exis¸sewn diafor¸n sto q¸ro Banach

`1
N = {f(n) : N→ C/

∞∑
n=1

|f(n)| < +∞},

b) grammik¸n kai mh grammik¸n exis¸sewn diafor¸n dÔo metablht¸n sto q¸ro
Hilbert

`2
N×N = {u(i, j) : N× N→ C/

∞∑
i=1

∞∑
j=1

|u(i, j)|2 < +∞}

kai sto q¸ro Banach

`1
N×N = {u(i, j) : N× N→ C/

∞∑
i=1

∞∑
j=1

|u(i, j)| < +∞},

antÐstoiqa,
g) grammik¸n kai mh grammik¸n exis¸sewn diafor¸n tri¸n metablht¸n sto
q¸ro Hilbert

`2
N3 = {u(i, j, k) : N3 → C/

∞∑
i=1

∞∑
j=1

∞∑

k=1

|u(i, j, k)|2 < +∞}

kai sto q¸ro Banach

`1
N3 = {u(i, j, k) : N3 → C/

∞∑
i=1

∞∑
j=1

∞∑

k=1

|u(i, j, k)| < +∞},

antÐstoiqa, kai
d) mh grammik¸n exis¸sewn diafor¸n tess�rwn metablht¸n sto q¸ro Banach

`1
N4 = {u(i, j, k, l) : N4 → C/

∞∑
i=1

∞∑
j=1

∞∑

k=1

∞∑

l=1

|u(i, j, k, l)| < +∞}.
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H mèjodoc pou qrhsimopoieÐtai eÐnai mia sunarthsiak -analutik  mèjodoc,
me th bo jeia thc opoÐac h ek�stote upì melèth exÐswsh diafor¸n (en gènei p
metablht¸n) metatrèpetai isodun�mwc se mia telestik  exÐswsh mèsw k�poiwn
anaparast�sewn-isomorfism¸n.

Gia thn k�twji genik  kl�sh mh grammik¸n, mh omogen¸n, sun jwn exis¸-
sewn diafor¸n

f(n + m) +
m∑

p=1

(αp + βp(n))f(n + m− p) = g(n) +
∞∑

s=2

cs(n)[f(n + q)]s+

+
N∑

i=1

∞∑

k=1

dik(n)[f(n + qi1)f(n + qi2)]
k+

+
Λ∑

t=1

∞∑

k=1

btk(n)[f(n + qt3)f(n + qt4)f(n + qt5)]
k+

+
M∑

j=1

∞∑

k=1

ljk(n)[Ajf(n + qj6) + Bjf(n + qj7)]
kf(n + qj8), (1)

apodeiknÔetai, upì kat�llhlec sunj kec ìson afor� stouc suntelestèc, ston
mh omogen  ìro kai stouc mh grammikoÔc ìrouc aut c ìti h genik  aut  exÐ-
swsh sunodeuìmenh apì (en gènei) migadikèc arqikèc sunj kec, èqei monadik 
lÔsh sto q¸ro Banach `1

N. Epiplèon, dÐnetai èna fr�gma aut c thc lÔshc,
kaj¸c kai mia perioq , exart¸menh apì tic arqikèc sunj kec, to mh omogen 
ìro kai touc suntelestèc thc exÐswshc, sthn opoÐa isqÔei h problepìmenh
lÔsh. Aut  h perioq  mporeÐ na jewrhjeÐ wc mia perioq  èlxhc gia to mhde-
nikì shmeÐo isorropÐac thc (1), diìti h problepìmenh lÔsh, wc stoiqeÐo tou
`1
N, teÐnei sto 0, kaj¸c to n teÐnei sto �peiro. Me autìn ton trìpo lam-
b�noume plhroforÐec sqetik� me thn asumptwtik  sumperifor� twn lÔsewn
thc (1). EpÐshc, an % eÐnai èna mh mhdenikì shmeÐo isorropÐac thc (1), mporeÐ
na apodeiqjeÐ, upì kat�llhlec sunj kec kai me th bo jeia tou metasqhma-
tismoÔ f(n) = F (n) + %, ìti h (1) èqei monadik  lÔsh ston q¸ro `1

N + {%}.
Sth sunèqeia, melet¸ntai sugkekrimènec exis¸seic diafor¸n, pou apoteloÔn
eidikèc peript¸seic thc (1), arketèc ek twn opoÐwn emfanÐzontai se probl ma-
ta dunamik c twn plhjusm¸n kai èqoun melethjeÐ xeqwrist� h k�je mÐa apì
di�forouc ereunhtèc. Epiplèon melet�tai kai mia exÐswsh diafor¸n pou den
empÐptei sth genik  kathgorÐa (1), prosarmìzontac kat�llhla thn teqnik 
mac.
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Gia thn k�twji genik  kl�sh mh omogen¸n grammik¸n exis¸sewn diafor¸n
dÔo metablht¸n

u(i, j+1) = p(i, j)+
N∑

n=1

αn(i, j)u(i−σn1, j−τn1)+
M∑

m=1

bm(i, j)u(i+σm2, j+τm2)

(2)
apodeiknÔetai, upì kat�llhlec sunj kec ìson afor� stouc suntelestèc kai
ston mh omogen  ìro aut c ìti h genik  aut  exÐswsh sunodeuìmenh apì (en
gènei) migadikèc arqikèc sunj kec, èqei monadik  lÔsh u(i, j) sto q¸ro Hil-
bert `2

N×N. Epiplèon, dÐnetai èna fr�gma aut c thc lÔshc. Ek tou gegonìtoc
ìti h lÔsh aut c thc genik c exÐswshc an kei ston `2

N×N èpetai ìti ja teÐnei
sto mhdèn, kaj¸c ta i, j teÐnoun sto �peiro. Me autì ton trìpo lamb�nontai
plhroforÐec sqetik� me thn asumptwtik  sumperifor� twn lÔsewn thc (2).
Sth sunèqeia, melet¸ntai sugkekrimènec exis¸seic, pou apoteloÔn eidikèc pe-
ript¸seic thc (2), oi perissìterec ek twn opoÐwn emfanÐzontai se probl mata
Fusik c, dunamik c twn plhjusm¸n kai arijmhtik¸n sqhm�twn. Epiplèon me-
let�tai kai mia exÐswsh diafor¸n pou den empÐptei sth genik  kathgorÐa (2),
prosarmìzontac kat�llhla thn teqnik  mac.

Gia thn k�twji genik  kl�sh mh grammik¸n, mh omogen¸n, exis¸sewn dia-
for¸n dÔo metablht¸n

N∑
n=1

αn(i, j)u(i− σn1, j − τn1) +
M∑

m=1

bm(i, j)u(i + σm2, j + τm2)+

+
K∑

k=1

ck(i, j)u(i− σk3, j + τk3) +
Λ∑

l=1

dl(i, j)u(i + σl4, j − τl4) = p(i, j)+

+
∞∑

s=2

fs(i, j)[u(i+σ, j+τ)]s+
T∑

t=1

qt(i, j)u(i+σt5, j+τt5)u(i+σt6, j+τt6), (3)

apodeiknÔetai, upì kat�llhlec sunj kec ìson afor� stouc suntelestèc, ston
mh omogen  ìro kai stouc mh grammikoÔc ìrouc aut c ìti h genik  aut  exÐ-
swsh sunodeuìmenh apì (en gènei) migadikèc arqikèc sunj kec, èqei monadik 
lÔsh u(i, j) sto q¸ro Banach `1

N×N. Epiplèon, dÐnetai èna fr�gma aut c thc
lÔshc, kaj¸c kai mia perioq , exart¸menh apì tic arqikèc sunj kec, to mh
omogen  ìro kai touc suntelestèc tic exÐswshc, sthn opoÐa isqÔei h proble-
pìmenh lÔsh. Ek tou gegonìtoc ìti h lÔsh aut c thc genik c exÐswshc an kei
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ston `1
N×N èpetai ìti ja teÐnei sto mhdèn, kaj¸c ta i, j teÐnoun sto �peiro.

Me autì ton trìpo lamb�nontai plhroforÐec sqetik� me thn asumptwtik 
sumperifor� twn lÔsewn thc (3). Sth sunèqeia, melet¸ntai sugkekrimènec
exis¸seic, pou apoteloÔn eidikèc peript¸seic thc (3), oi perissìterec ek twn
opoÐwn emfanÐzontai se probl mata dunamik c twn plhjusm¸n kai arijmhti-
k¸n sqhm�twn. Epiplèon melet¸ntai kai �llec exis¸seic diafor¸n pou den
empÐptoun sth genik  kathgorÐa (3), prosarmìzontac kat�llhla thn teqnik 
mac.

Tèloc, melet�tai mia grammik  exÐswsh diafor¸n tri¸n metablht¸n, mia
mh grammik  exÐswsh diafor¸n tri¸n metablht¸n kai mia mh grammik  exÐswsh
diafor¸n tess�rwn metablht¸n, pou emfanÐzontai s' èna prìblhma fusik c,
arijmhtik c an�lushc kai jewrÐac paignÐwn, antÐstoiqa. Gia k�je mÐa apì
autèc apodeiknÔetai, upì kat�llhlec sunj kec, ìti èqoun mÐa kai mìno mÐa
lÔsh stouc q¸rouc `2

N3 , `1
N3 kai `1

N4 , antÐstoiqa. Epiplèon, dÐnetai èna fr�gma
thc problepìmenhc lÔshc. Akìmh sthn perÐptwsh twn mh grammik¸n exi-
s¸sewn, brÐsketai mia perioq , exart¸menh apì tic arqikèc sunj kec (pou en
gènei jewroÔme migadikèc) kai tic paramètrouc tic ek�stote exis¸seic, sthn
opoÐa isqÔei h problepìmenh lÔsh.
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