Bèltistec DiamerÐseic PedÐwn sthn ParĹllhlh EpexergasÐa^⋆

HlÐac P. TsigarÐdac

et@di.uoa.gr

Tmăma Plhroforikăc & Thlepikoinwniÿn Panepistămio Ajhnÿn

PerÐlhyh Mia apì tic pio sunhjismènec teqnikèc gia thn eisagwgă parallhlÐac stouc episthmonikoÔc upologismoÔc eÐnai h Diamèrish (orjogÿniou) PedÐou. Sthn paroÔsa ergasÐa montelopoioÔme to prìblhma autì wc èna prìblhma elaqistopoÐhshc me pollaplasiastèc Lagrange kai dÐnoume paradeÐgmata stic 2, stic 3 kai stic 4 diastĹseic. An kai h diamèrish se tetrĹgwna jewreÐtai bèltisth gia thn diamèrish orjogÿniwn pedÐwn stic dÔo diastĹseic, apodeiknÔoume ìti autì den isqÔei kajÿc kai ìti h bèltisth diamèrish enìc orjogÿniou pedÐou me kanonikĹ polÔgwna epitugqĹnetai me exĹgwna.

Wc episthmonikă efarmogă, h opoÐa apaiteÐ th diamèrish, jewroÔme thn arijmhtikă epÐlush elleiptikÿn merikÿn diaforikÿn exisÿsewn.

1 Eisagwgă

Oi mèqri sămera proseggÐseic stic diamerÐseic pedÐwn eÐnai eÐte diaisjhtikèc eÐte basÐzontai se polÔplokouc sullogismoÔc kai mejìdouc prokeimènou na brejeÐ mia ikanopoihtikă diamèrish ([12], [13], [19], [17], [2], [21], [3]). FaÐnetai na apousiĹzei mia olikă montelopoÐhsh opoÐa ja lambĹnei upìyh thc tìso ta qarakthristikĹ tou proc diamèrish pedÐou, dhladă tic diastĹseic tou, ìso kai ta qarakthristikĹ thc parĹllhlhc mhqanăc sthn opoÐa ja ulopoihjeÐ kai ja ektelesteÐ h ìpoia parĹllhlh mèjodoc.

Sthn paroÔsa ergasÐa montelopoioÔme to prìblhma me th qrăsh pollaplasiastÿn Lagrange kai efarmìzoume aută th montelopoÐhsh prokeimènou na epilÔsoume parĹllhla epÐlushc mia elleiptikă MDE, stic dÔo, stic treic ka stic tèsseric diastĹseic. JewroÔme ìti ta proc oloklărwsh pedÐa eÐnai orjogÿnia parallhlìgramma ă orjogÿnia parallhlepÐpeda. Tètoia pedÐa mporoÔn na anaparistoÔn katastĹseic montèlwn kairoÔ, montèlwn wkeanÿn ă akìma kai qÿrouc problhmĹtwn epexergasÐac eikìnac ([2], [22], [20], [11], [18], [15], [16]). PolloÐ ereunhtèc èqoun asqolhjeÐ me anĹloga problămata, wstìso, den èqei parousiasteÐ anĹlogh montelopoÐhsh h opoÐa afenìc na dieukolÔnei to prìblhma kai afetèrou na èqei genikìthta h opoÐa ja thc epitrèpei na genikeÔetai se opoiadăpote diĹstash kai se opoiadăpote morfăc pedÐo.

⋆ Epiblèpwn Kajhghtăc: Nikìlaoc Misurlăc

Epiprìsjeta, katarÐptoume thn eikasÐa ìti h diamèrish me tetrĹgwna eÐnai bèltisth se orjogÿnio pedÐo dÔo diastĹsewn apodeiknÔontac ìti h bèltisth diamèrish orjogÿniou pedÐou me kanonikĹ polÔgwna epitugqĹnetai diamerÐzontĹc to me exĹgwna ([12], [13],[1]).

2 Mèjodoi Diamèrishc PedÐou

Oi mèjodoi diamèrishc pedÐou eÐnai teqnikèc DiaÐrei kai BasÐleue gia thn epÐlush MDE, oi opoÐec epilÔoun upoproblămata orismèna se mikrìtera upoqwrÐa. JewroÔme diamerÐseic se dÔo mìno upopedÐa, prokeimènou na epilÔsoume th MDE

Lu ≡ −∇ · (α(x, y)∇u) , in Ω ∧ u = 0, on ∂Ω (1)

Oi mèjodoi diamèrishc pedÐou qwrÐzontai se dÔo megĹlec kathgorÐec: tic epikaluptìmenec diamerÐseic kai tic mh-epikaluptìmenec diamerÐseic. Gia perissìterec plhroforÐec o anagnÿsthc ja prèpei na anatrèxei sta [2], [21] kai [3]. Oi mh epikaluptìmenec diamerÐseic eÐnai autèc oi opoÐec ja mac apasqolăsoun apokleistikĹ sth sunèqeia thc ergasÐac. Oi algìrijmoi twn mh epikaluptìmenwn diamerÐsewn bas’- izontai sth diamèrish tou pedÐou Ω se èna arijmì apì mh epikaluptìmena qwrÐa, ìpwc faÐnetai kai sto Sqăma (1). JewroÔme ìti to pedÐo Ω diamerÐzetai se dÔo qwrÐa {Ω_1, Ω_2}. EpÐshc, jewroÔme ìti B = ∂Ω_1 ∩ ∂Ω_2 eÐnai to sÔnoro pou diaqwrÐzei ta dÔo pedÐa kai èstw u = (u_1, u_2, u_B) h pragmatikă lÔsh periorismènh sta Ω_1, Ω_2 kai B antÐstoiqa. Oi u_1 kai u_2 prèpei na ikanopoioÔn ta akìlouja dÔo topikĹ problămata:

Lu_i = f, in Ω_i u_i = 0, on ∂Ω_i\Γ_i u_i = u_B , on B i = 1, 2 (2)

An jewrăsoume th MDE tou Laplace se èna orjogÿnio pedÐo Ω, diastĹsewn M × N.

∇^2u(x, y) = ( ∂^2 ∂x^2 + ∂^2 ∂y^2 ) u(x, y) = 0. (3)

Gia ton upologismì tou kĹje shmeÐou ja prèpei na eÐnai gnwstèc oi timèc twn tessĹrwn geitìnwn tou, tou bìreiou, tou nìtiou, tou anatolikoÔ kai tou dutikoÔ. Autì to upologistikì mìrio twn 5 shmeÐwn faÐnetai kai sto Sqăma (3). Pio sugkekrimèna gia thn eÔresh thc lÔshc efarmìzontai epanalhptikèc mèjodoi. Sth sunèqeia ja jewrăsoume th mèjodo tou Jacobi gia thn epÐlush thc exÐswshc (3), afoÔ h parĹllhlh SOR anĹgetai sthn efarmogă thc Jacobi ([14], [1], [13]).

u^{(n+1)} i,j = 1 4 (u^{(n)}_{i−1,j} + u^{(n)}_{i+1,j} + u^{(n)}_{i,j−1} + u^{(n)}_{i,j+1}) (4)

3 ParĹllhloi Upologistèc kai Sumbolismìc

Oi parĹllhloi upologistèc mporoÔn na qwristoÔn se dÔo megĹlec kathgorÐec. Stouc upologistèc Diamoirazìmenhc Mnămhc kai stouc upologistèc Katanemhmènhc Mnămhc ([12], [13]). Stic enìthtec pou ja akoloujăsoun ja qrhsimopoiăsoume

Sqăma 1. Mh Epikaluptìmenec DiamerÐseic Sqăma 2. Diakritopoihmèno pedÐo

Sqăma 3. Upologistikì mìrio 5 shmeÐwn

ts StajerĹ mhqanăc, arqikopoÐhshc epikoinwnÐac (start-up time). tw StajerĹ mhqanăc, qrìnoc apostolăc miac lèxhc. tc StajerĹ mhqanăc, qrìnoc upologismoÔ enìc shmeÐou. Tcomm Sunolikìc qrìnoc epikoinwnÐac enìc epexergastă me touc geÐtonèc tou. T_{calc} Sunolikìc qrìnoc upologismoÔ enìc epexergastă. Tp Sunolikìc parĹllhloc qrìnoc.

r Lìgoc qrìnou epikoinwnÐac proc qrìno upologismoÔ p O arijmìc twn epexergastÿn. PÐnakac 1. Basikìc Sumbolismìc

to sumbolismì pou faÐnetai ston PÐnaka (1). EpÐshc ìtan anafèretai o lìgoc ja ennooÔme to lìgo tou qrìnou epikoinwnÐac proc to qrìno upologismoÔ.

4 Pollaplasiastèc Lagrange

’Estw sunĹrthsh f = f(x) = f(x_1, . . . , x_n), n metablhtÿn x = (x_1, . . . , x_n). An oi metablhtèc eÐnai anexĹrthtec tìte to olikì elĹqisto thc f mporeÐ na brejeÐ apì th lÔsh n exisÿsewn ∂f ∂x_1

= . . . = ∂f ∂x_n

= 0 (5)

GenikĹ oi parapĹnw exisÿseic orÐzoun èna akrìtato thc f (elĹqisto, mègisto, sagmatikì shmeÐo). An oi metablhtèc den eÐnai anexĹrthtec allĹ prèpei na ikanopoioÔn m periorismoÔc

c_1(x) = c_2(x) = . . . = c_m(x) = 0 (6)

tìte to ∇f den eÐnai aparaÐthto na mhdenÐzetai se akrìtato, allĹ dÔnatai na eÐnai orjìgÿnio se mia epifĹneia diĹstashc n − m, h opoÐa perigrĹfetai apì touc periorismoÔc, dhladă, ∂f ∂x_j = m∑ i=1 λ_i

∂c_i ∂x_j j = 1, . . . , n (7) ă qrhsimopoiÿntac sumbolismì pinĹkwn ∇f = λ^T ∇c, ìpou λ_1, . . . , λ_m eÐnai oi pollaplasiastèc Lagrange. ’Olec mazÐ oi exisÿseic grĹfontai ∂F ∂λ_1

= . . . = ∂F ∂λ_m = ∂F ∂x_1

= . . . = ∂F ∂x_n

= 0 (8)

ìpou

F = F (λ_1, . . . , λ_m, x_1, . . . , x_n)

= f(x_1, . . . , x_n) − m∑ i=1 λ_ic_i(x_1, . . . , x_n) = f(x_1, . . . , x_n) − λ^T c_i(x_1, . . . , x_n)

To mh grammikì sÔsthma (8) mporeÐ na epilujeÐ me polloÔc trìpouc, eÐte me arijmhtikèc mejìdouc, ìpwc Newton-Raphson eÐte me mejìdouc apaloifăc, ìpwc me bĹseic Groebner ă me th qrăsh araiăc apaloÐfousac ([8], [9]). Stic enìthtec pou akoloujoÔn ja montelopoiăsoume th diamèrish pedÐou wc èna prìblhma me pollaplasiastèc Lagrange kai sth sunèqeia ja to epilÔsoume sumbolikĹ.

5 DiamerÐseic me pollaplasiastèc Lagrange

MporoÔme na montelopoiăsoume to prìblhma thc diamèrishc wc èna prìblhma pollaplasiastÿn Lagrange.

JewroÔme ìti to proc diamèrish pedÐo eÐnai se n-diastĹseic. Sth genikă tou morfă to prìblhma eÐnai

min T_{comm}(q_1, . . . q_n) T_{calc}(q_1, . . . q_n) = constant (9)

ìpou q_1, . . . , q_n eÐnai oi diamerÐseic se kĹje diĹstash. EÐnai profanèc ìti h parapĹnw montelopoÐhsh mporeÐ na paraqjeÐ gia opoiodăpote pedÐo kai gia opoiodăpote eÐdoc diamèrishc. H anĹdeixh tou elĹqistou ă tou mègistou gÐnetai me th qrăsh tou EssianoÔ pÐnaka.

Sth sunèqeia parousiĹzoume thn efarmogă thc parapĹnw montelopoÐhshc stic 2, stic 3 kai tic 4 diastĹseic. JewroÔme ìti to plăjoc twn epexergastÿn eÐnai polÔ megĹlo, an autì den sumbaÐnei tìte ja prèpei na gÐnei anĹlush tou lìgou prokeimènou na apofasÐsoume th bèltisth diamèrish.

Orjogÿniec diamerÐseic JewroÔme diamèrish tou pedÐou Ω, diastĹsewn M × N, sqămata (4) kai(5). O anagnÿsthc o opoÐoc epijumeÐ mia pio leptomeră perigrafă kai peiramatikĹ apotelèsmata kaleÐtai na anatrèxei sto [10]. ZhtĹme na elaqistopoiăsoume thn epikoinwnÐa metaxÔ twn parĹllhlwn epexergastÿn. An jewrăsoume ìti oi diastĹseic tou orjogÿniou pou èqei anatejeÐ se kĹje epexergastă eÐnai q_1, kai q_2 tìte o qrìnoc epikoinwnÐac dÐnetai apì th sqèsh

T_{comm}(q_1, q_2) = 4t_s + 2(q_1 + q_2)t_w (10)

O periorismìc mac eÐnai ìti prèpei na anatejeÐ se kĹje epexergastă èna stajerì embadì, to opoÐo na eÐnai Ðso me to phlÐko tou sunolikoÔ embadoÔ tou pedÐou dia tou plăjouc twn epexergastÿn, dhladă

c(q_1, q_2) = q_1q_2 − MN p (11)

KatĹ sunèpeia prèpei na epilÔsoume to prìblhma

min T_{comm}(q_1, q_2) g(q_1, q_2) = 0 (12)

Efarmìzoume th mèjodo twn pollaplasiastÿn Lagrange, dhladă

∇T_{comm}(q_1, q_2) = λ∇g(q_1, q_2) g(q_1, q_2) = 0 (13)

EpilÔontac to parapĹnw sÔsthma exisÿsewn prokÔptei ìti

q_1 = q_2 = √ MN p (14)

Qrhsimopoiÿntac ton Essianì pÐnaka mporoÔme eÔkola na diapistÿsoume ìti h parapĹnw timă eÐnai elĹqisth.

Sqăma 4. Orjogÿnia diamèrish pedÐou

Sqăma 5. EpikoinwnÐa sthn orjogÿnia diamèrish pedÐou

DiamerÐseic sto qÿro JewroÔme ìti to pedÐo Ω, to opoÐo prèpei na diameristeÐ, eÐnai orjogÿnio parallhlepÐpedo, diastĹsewn L × M × N.

JewroÔme ìti oi diastĹseic tou orjogÿniou parallhlepipèdou pou èqei anatejeÐ se kĹje epexergastă eÐnai q_1, q_2 kai q_3, opìte o qrìnoc epikoinwnÐac dÐnetai apì th sqèsh

T_{comm}(q_1, q_2, q_3) = 6t_s + 2(q_1q_2 + q_2q_3 + q_1q_3)t_w (15)

O periorismìc mac eÐnai ìti prèpei na anatejeÐ se kĹje epexergastă ènac stajerìc ìgkoc, opoÐoc eÐnai Ðsoc me to phlÐko tou sunolikoÔ ìgkou dia tou plăjouc twn epexergastÿn, dhladă

g(q_1, q_2, q_3) = q_1q_2q_3 − LMN p (16)

KatĹ sunèpeia prèpei na epilÔsoume to prìblhma

min f(q_1, q_2, q_3) g(q_1, q_2, q_3) = 0 (17)

Efarmìzoume th mèjodo twn pollaplasiastÿn Lagrange prokÔptei ìti

q_1 = q_2 = q_3 =^3 √ LMN p (18)

’Ena parĹdeigma diamèrishc stic 3 diastĹseic, faÐnetai sto Sqăma (6).

Sqăma 6. Diamèrish stic 3 diastĹseic

Sqăma 7. Diamèrish me kanonikĹ exĹgwna

DiamerÐseic stic 4 diastĹseic JewroÔme ìti to pedÐo Ω, to opoÐo prèpei na diameristeÐ, eÐnai diastĹsewn K × L × M × N. JewroÔme ìti oi diastĹseic twn pedÐwn pou èqoun anatejeÐ se kĹje epexergastă eÐnai q_1, q_2, q_3 kai q_4 opìte o qrìnoc epikoinwnÐac dÐnetai apì th sqèsh

T_{comm}(q_1, q_2, q_3, q_4) = 8t_s + 2(q_1q_2q_3 + q_1q_2q_4 + q_1q_3q_4 + q_2q_3q_4)t_w (19)

O periorismìc mac eÐnai ìti prèpei na anatejeÐ se kĹje epexergastă ènac stajerìc ìgkoc, opoÐoc eÐnai Ðsoc me to phlÐko tou sunolikoÔ ìgkou dia tou plăjouc twn epexergastÿn, dhladă

g(q_1, q_2, q_3, q_4) = q_1q_2q_3q_4 −

KLMN p (20)

KatĹ sunèpeia prèpei na epilÔsoume to prìblhma

min f(q_1, q_2, q_3, q_4) g(q_1, q_2, q_3, q_4) = 0 (21)

Efarmìzoume th mèjodo twn pollaplasiastÿn Lagrange prokÔptei ìti

q_1 = q_2 = q_3 = q4 =^4 √ KLMN p (22)

6 Kanonikèc DiamerÐseic sto EpÐpedo

Sto parìn kefĹlaio ja analÔsoume diamerÐseic sto epÐpedo me th qrăsh kanonikÿn polugÿnwn. EÐnai gnwstì ìti ta mìna kanonikĹ polÔgwna ta opoÐa kalÔptoun to epÐpedo eÐnai to isìpleuro trÐgwno, to tetrĹgwno kai to exĹgwno. GÐnetai eÔkola antilhptì ìti h diamèrish pou sthrÐzetai se isìpleura trÐgwna eÐnai adiĹforh gia th anĹlusă mac. Sto [10] meletăsame to tetrĹgwno kai sthn paroÔsa enìthta ja meletăsouem to exĹgwno.

KĹluyh PedÐou me ExĹgwna Upojètoume ìti èqoume èna orjogÿnio pedÐo Ω diastĹsewn M × N kai ìti o arijmìc twn epexergastÿn tou parĹllhlou upologistă eÐnai p. JewroÔme ìti h pleurĹ kai h aktÐna tou kanonikoÔ exagÿnou eÐnai R. Epilègoume na topojetăsoume ta exĹgwna me tètoio trìpo ÿste sthn aristeră kai dexiĹ Ĺkrh tou pedÐou na emfanÐzontai trÐgwna ta opoÐa mporoÔme na eÔkola na upologÐsoume ìti eÐnai eÐte to^1_6 eÐte to^1_{12} tou exagÿnou. ApaitoÔme to plăjoc autÿn twn trigÿnwn se kĹje pleurĹ na eÐnai pollaplĹsio tou 3, ètsi ÿste to ĹjroismĹ tou na sqhmatÐzei èna kanonikì exĹgwno. EpÐshc sto pĹnw kai kĹtw Ĺkro tou pedÐou sqhmatÐzontai misĹ exĹgwna. ApaitoÔme na emfanÐzontai tètoia misĹ exĹgwna kai kanèna Ĺllo merikì tmăma tou exagÿnou.

En katakleÐdei, apaitoÔme h kĹluyh tou pedÐou me exĹgwna na eÐnai tètoia ÿste sto aristerì kai sto dexÐ Ĺkro na emfanÐzontai trÐgwna pou na eÐnai to^1_6 eÐte to 1 12 tou exagÿnou kai sto pĹnw kai sto kĹtw Ĺkro na emfanÐzontai misĹ exĹgwna kai tÐpote Ĺllo.

Ta parapĹnw mporoÔme eÔkola na ta perigrĹyoume me tic parakĹtw exisÿseic:

M = 3m √ 3R kai N = ( 7 2 + n 3 2 ) = [ 1 2 + 3 2 (n + 2) ] R (23)

EÐnai safèc ìti ìti oi diastĹseic M kai N tou pedÐou prèpei na ikanopoioÔn tic parapĹnw exisÿseic gia kĹpoia m kai n me m, n ∈ N kai gia dedomènh aktÐna R twn kanonikÿn exagÿnwn. EpÐshc, apì tic exisÿseic (23) mporoÔme eÔkola na sumperĹnoume ìti to plăjoc twn epexergastÿn prèpei na ikanopoieÐ thn exÐswsh

p = 3m(n + 2) + m = m(3n + 7) (24)

Sto Sqăma (7) mporoÔme na doÔme èna parĹdeigma kĹluyhc enìc orjogÿniou pedÐou me kanonikĹ exĹgwna aktÐnac R, ìpou m = 1 kai n = 3 kai sunepÿc oi diastĹseic tou pedÐou eÐnai M = 3 √ 3R kai N = 8R.

AnĹlush thc Diamèrishc me ExĹgwna O kĹje epexergastăc èqei fortÐo upologismoÔ Ðso me to embadìn enìc kanonikoÔ exagÿnou aktÐnac R kai èqei èxi geÐtonec. JewroÔme ìti h fusikă topologÐa twn parĹllhlwn epexergastÿn eÐnai uperkÔboc diĹstashc toulĹqiston 6.

’Eqontac upìyin tic parapĹnw epishmĹnseic mporoÔme eÔkola na parathrăsoume ìti o qrìnoc upologismoÔ eÐnai anĹlogoc tou embadoÔ tou exagÿnou, dhladă

T^{hex}_{calc} = 3 √ 3 2 R^2t_c (25)

kai ìti o qrìnoc epikoinwnÐac eÐnai anĹlogoc thc perimètrou, dhladă

T^{hex}_{comm} = 6t_s + 6Rt_w (26)

KatĹ sunèpeia o sunolikìc parĹllhloc qrìnoc kai o lìgoc eÐnai

T^{hex}_p = 3 √ 3 2 R^2t_c + 6t_s + 6Rt_w kai r^{hex} =

T^{hex}_{comm} T^{hex}_{calc} = 6t_s + 6Rt_w 3 √ 3 2 R^2t_c

(27)

AnĹloga h epitĹqunsh kai h apodotikìthta dÐnontai apì tic sqèseic

S^{hex}_p = 3 √ 3 2 m(3n + 7)R^2t_c 3 √ 3 2 R^2t_c + 6t_s + 6Rt_w

(28)

E^{hex}_p = 3 √ 3 2 R^2t_c 3 √ 3 2 R^2t_c + 6t_s + 6Rt_w

(29)

Apì tic exisÿseic (28) kai (29) parathroÔme ìti an R ≫ 1 tìte, gia opoiodăpote orjogÿnio qwrÐo

S^{hex}_p = p, E^{hex}_p = 1 (30)

dhladă, h diamèrish me kanonikĹ exĹgwna eÐnai asumptwtikĹ bèltisth!

Prosdiorismìc thc AktÐnac Sthn anĹlush pou prohgăjhke jewrăsame dedomènh thn aktÐna twn kanonikÿn exagÿnwn kai prosdiorÐsame tic sqèseic pou prèpei na ikanopoioÔn oi diastĹseic tou pedÐou kai o arijmìc twn epexergastÿn. KurÐwc mac endiafèrei h antÐstrofh diadikasÐa!

’Estw èna orjogÿnio pedÐo Ω, diastĹsewn M × N kai èstw ìti to plăjoc twn parĹllhlwn epexergastÿn eÐnai p. Prokeimènou na eÐnai efiktă h kĹluyh tou pedÐou me kanonikĹ exĹgwna ja prèpei to parakĹtw sÔsthma, me Ĺgnwstouc ta m, n kai R na èqei lÔsh

M = 3m √ 3R N = [_1 2 +^3_2 (n + 2) ] R p = 3m(n + 2) + m = m(3n + 7).

(31)

To sÔsthma (31) epilÔetai kai mĹlista R = √ 2MN 3 √ 3p . (32)

KatĹ sunèpeia, mporoÔme na kalÔyoume èna orjogÿnio pedÐo me kanonikĹ exĹgwna, sÔmfwna me th mejedologÐa pou perigrĹyame prohgoÔmenwc kai h aktÐna touc dÐdetai apì thn exÐswsh (32).

Efìson h aktÐna twn kanonikÿn exagÿnwn mporeÐ upologisteÐ, mporoÔme na antikatastăsoume thn timă tou R stic exisÿseic (25) kai (26), dhladă

T^{hex}_{calc} = MN p t_c kai T^{hex}_{comm} = 6t_s + 6 √ 2MN 3 √ 3p t_w (33)

SÔgkrish me Ĺllec diamerÐseic ParathroÔme ìti o qrìnoc upologismoÔ sth diamèrish me kanonikĹ exĹgwna eÐnai Ðsoc me to qrìno upologismoÔ twn diamerÐsewn me orjogÿnia, ìpwc kai anamenìtan. KatĹ sunèpeia, prokeimènou na sugkrÐnoume th diamèrish me kanonikĹ exĹgwna me thn orjogÿnia arkeÐ na sugkrÐnoume touc qrìnouc epikoinwnÐac.

O qrìnoc epikoinwnÐac sthn orjogÿnia diamèrish eÐnai

T^{rect}_{comm} = 2 [ 2t_s + ( N q + Mq p t_w )] . (34)

Afairÿntac katĹ mèlh tic exisÿseic (33) kai (34) èqoume

T^{hex}_{comm} − T^{rect}_{comm} = 2t_s + [ 6 √ 2MN 3 √ 3p t_w − 4 √ MN p ] t_w (35)

To deÔtero mèloc thc parapĹnw exÐswshc eÐnai pĹntote jetikì ìpìte T^{hex}_{comm} > T^{rect}_{comm}. EÐnai profanèc ìti ∀p, M, N h diamèrish me kanonikĹ exĹgwna eÐnai kalÔterh apì th diamèrish orjogÿnia.

7 SumperĹsmata kai Mellontikèc EpektĹseic

Sth paroÔsa ergasÐa kathgoriopoiăsame tic diamerÐseic pedÐou tìso stic dÔo ìso kai stic treic diastĹseic. H basikă idèa pÐsw apì ìlec tic analÔseic eÐnai to gegonìc ìti jewrăsame ta proc diamèrish pedÐa suneqă prokeimènou na efarmìsoume th mèjodo twn pollplasiastÿn Lagrange kai sth sunèqeia ta jewrăsame wc èna sÔnolo shmeÐwn ta opoÐo prèpei na diamoirasteÐ.

Sth sunèqeia qrhsimopoiÿntac tic diamerÐseic me kanonikĹ exĹgwna apodeÐxame ìti autèc oi diamerÐseic eÐnai bèltistec kĹtw apì thn proôpìjesh ìti o arijmìc twn parĹllhlwn epexergastÿn eÐnai arketĹ megĹloc. AxÐzei na tonÐsoume ìti h diamèrish me kanonikĹ exĹgwna eÐnai h bèltisth anĹmesa se ìlec tic dunatèc diamerÐseic me kanonikĹ polÔgwna sto epÐpedo.

EÐnai gegonìc, ìti parìlo pou h diamèrish me kanonikĹ exĹgwna eÐnai bèltisth, o programmatismìc me bĹsh aută th diamèrish eÐnai arketĹ polÔplokoc. Prokeimènou na dieukolunjeÐ o programmatistăc pou ja klhjeÐ na ulopoiăsei mia tètoia diamèrish, proteÐnoume th qrăsh thc teqnologÐac ENSEMBLE ([4], [5], [6], [7],) prokeimènou na ulopoihjoÔn eÔkola progrĹmmata MIMD kai na aplopoihjoÔn oi sqèseic epikoinwnÐac metaxÔ twn parĹllhlwn epexergastÿn.

H jewrhtikă anĹlush stic treic diastĹseic me kanèna trìpo den prèpei na jewrhjeÐ plărhc. Prèpei na sumplhrwjeÐ me diamerÐseic pou ja basÐzontai kai se Ĺlla gewmetrikĹ sqămata pou ja kalÔptoun to qÿro ìpwc to prismatikì exĹgwno. AxÐzei na tonÐsoume ìti kanèna apì ta platwnikĹ stereĹ, ta opoÐa eÐnai antÐstoiqa twn kanonikÿn polugÿnwn stic treic diastĹseic, den kalÔptei to qÿro ektìc apì ton kÔbo.

Mia epÐshc fusikă proèktash thc paroÔsac ergasÐa eÐnai oi diamerÐseic se qÿrouc n−diastĹsewn. Wstìso, h epèktash aută eÐnai arketĹ dÔskolh kajÿc thc leÐpei h fusikă anaparĹstash kai h gewmetrÐa tètoiwn qÿrwn eÐnai arketĹ polÔplokh. Bèbaia, mia anĹlush diamerÐsewn ofeÐlei na kinhjeÐ kai proc se aută thn kateÔjunsh prokeimènou na jewrhjeÐ plărhc.

Anaforèc

1. L.A. Boukas and N.M. Missirlis. Parallel iterative methods for solving partial differential equations on distributed memory processors. In K. Lagouvardos ProceedingsG.L. Kallos, V. Kotroni, editor, Proceedings of the Symposium on Regional Weather Prediction On Parallel Computer Environments, pages 123–136, Athens, 1997.

2. KeyesD Melvin R Young D Cai X, Gropp W. Parallel newton-krylov-schwartz algorithms for the transonic full pontetial equation. SIAM J. ScientificComputing, (19):246–265, 1998.

3. Mathew T Chan T. Domain decomposition algorithms. Acta Numerica, pages 61–143, 1994.

4. J.Y. Cotronis. Efficient program composition on parix by the ensemble methodology. In Milligan and Kuchinsky, editors, Proceedings of the 22nd EuroMicro Conference. IEEE Computer Society Press, 1996.

5. J.Y. Cotronis. Message passing program development by ensemble. In PVM-MPI 97, 1997.

6. J.Y. Cotronis. Efficient developing message passing applications on mpich under ensemble. In PVM/MPI 98 Workshop, 1998.

7. J.Y. Cotronis. Reusable message passing components. In Proceedings 8th PDP2000 Euromicro Workshop on Parallel and Distributed Processing, pages 398–405. IEEE Computer Society Press, 2002.

8. D. Cox, J. Little, and D. O’Shea. Ideals, Varieties, and Algorithms. Undergraduate Texts in Mathematics. Springer-Verlag, New York, 2nd edition, 1997.

9. D. Cox, J. Little, and D. O’Shea. Using Algebraic Geometry. Number 185 in Graduate Texts in Mathematics. Springer-Verlag, New York, 1998.

10. Tsigaridas Elias. The impact of different domain decompositions methods to parallel solytion of a alliptic pde. Master’s thesis, Department of Informatics and Telecommunications, University of Athens, October 2002.

11. D. Jovic O. Kakaliagou A. Papadopoulos N. Missirlis L.A. Boukas G.L. Kallos, S. Nickovic and N. Mimikou. The eta model operational forecasting system and its parallel implementation. In S.D. Mergenov P.S. Vassilevski M. Griebel, O.P. Iliev, editor, Proceedings of the First Workshop on Large-Scale Scientific Computations, volume 62, pages 176–188, 1997.

12. Foster Ian. Designing and building parallel programs. Addisson-Wesley, 1994. 13. Ortega J. Introduction to parallel and vector solution of linear systems. Plenum, 1989.

14. N.M. Missirlis L.A. Boukas. A parallel local modified sor for nonsymmetric linear systems. Intern. J. of Comput. Math., (68):153–174, 1998.

15. N.M. Missirlis L.A. Boukas, N.Th. Mimikou and G. Kallos. The regional weather forecasting system skiron: Parallel implementation of the eta model. In W. Zwieflhofer and ECMWF R. Kreitz, editors, Proceedings of the Eight ECMWF Workshop on the use of Parallel Processors in Meteorology, volume 2, pages 369–389, UK, 1999. World Scientific.

16. N.M. Missirlis G.L. Mellor A. Laskaratos L.A. Boukas, N.Th. Mimikou and G. Korres. The parallelisation of the princeton ocean model. In M. Dayde’ I. Duff V. Fraysse’ L. Giraud D. Ruiz P. Amestoy, P. Berger, editor, Europar ”99 Parallel Processing, Lecture Notes in Computer Science, pages 1395–1402, Toulouse, France, 1999. Springer.

17. N.M. Missirlis G.L.Mellor A. Laskaratos L.A. Boukas, N.Th. Mimikou and G. Korres. A first approach towards the parallelization of the princeton ocean model. In International Conference Coastal and Ocean Modelling, Valletta, Malta, 1998.

18. N.Th. Mimikou L.A. Boukas and N.M. Missirlis. A parallel implementation of the eta model. In V. Kotroni K. Lagouvardos G.L Kallos, editor, Proceedings of the Symposium on Regional Weather Prediction On Parallel Computer Environments, pages 123–136, Athens, 1997.

19. N.Th. Mimikou L.A. Boukas and N.M. Missirlis. A parallel implementation of the eta model. Intern. J. of Parallel and Distributed Systems and Networks, 1(2):57–64, 1998.

20. N.Th. Mimikou N.M. Missirlis N. Argyropoulos, L.A. Boukas and J.G. Papageorgiou. A distributed implementation of the numerical weather prediction eta model. In Proceedings of the IASTED Conference on Parallel and Distributed Computing and Networks, pages 301–304. IASTED/Acta Press, 1997.

21. Gropp W Smith B, Bjorstad P. Domain decomposition: Parallel multilevel methods for eliptec partial differential equations. Cambridge University Press, 1996.

22. Williams T. 3d gyrokinetic particle-in-cell simulation of fusion plasma microturbulence on parallel computers. High Performance Computing, 1993.