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O gr�foc Shuffle-Tree.
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'Ena par�deigma: Pollaplasiasmìc pin�kwn



2.7 Higher-Dimensional Meshes of Trees

Meshes-of-Trees r-diast�sewn

Meshes-of-Trees r-diast�sewn

To N ×N × · · · ×N mesh of trees r-diast�sewn dhmiourgeÐtai
prosjètontac dèntra p�nw apì touc kìmbouc enìc r-di�statou
plègmatoc pleur�c N .

Se k�je kìmbo-fÔllo antistoiqeÐ èna r-di�nusma (i1, i2, . . . , ir),
ìpou 0 ≤ i1, . . . , ir ≤ N − 1.

DÔo kìmboi-fÔlla summetèqoun sto Ðdio dèntro an ta dianÔsmat�
touc diafèroun akrib¸c se èna stoiqeÐo. H jèsh tou stoiqeÐou
upodhl¸nei thn di�stash tou koinoÔ touc dèntrou.
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Idiìthtec

'Ena mesh of trees r-diast�sewn èqei:

|V | = (r + 1)N r − rN r−1 kìmbouc

|E| = 2rN r − 2rN r−1 akmèc

rN r−1 pl rh dèntra me N fÔlla

di�metroc: 2r log N = Θ(log |V |)
bisection width: N r−1 = Θ(|V |/rN)
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O gr�foc Shuffle-Tree

Mia pio èxupnh lÔsh

To mesh of trees r-diast�sewn èqei polloÔc epiprìsjetouc
kìmbouc, en¸ epiplèon k�je fÔllo èqei bajmì r.

'Omwc ston gr�fo Shuffle-Tree, afair¸ntac ìla ta dèntra par�
mìno mÐac di�stashc kai prosjètontac akmèc sta fÔlla an�logec
tou pl jouc touc, èqoume mia dom  Ðdiac upologistik c dÔnamhc,
me mìno N r−1 dèntra kai bajmì fÔllwn to polÔ 3.
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Kataskeu  tou gr�fou Shuffle-Tree

Xekin�me p�li apì to r-di�stato plègma N ×N × · · · ×N :

{(i1, i2, . . . , ir) | 0 ≤ i1, . . . , ir ≤ N − 1}

Prosjètoume èna pl rec dèntro p�nw apì ta fÔlla:
{(i1, . . . , ir) | 0 ≤ ir ≤ N − 1} gia 0 ≤ i1, . . . , ir−1 ≤ N − 1.

Prosjètoume akmèc metaxÔ dÔo fÔllwn, ìtan to dianÔsma
jèshc to enìc eÐnai kuklik  metatìpish tou �llou.
p.q. to fÔllo (i1, i2, . . . , ir−1, ir) en¸netai me ta
(ir, i1, . . . , ir−1) kai (i2, . . . , ir, i1)
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Kataskeu  tou gr�fou

Shuffle-Tree gia r = 2 kai N = 4
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Idiìthtec

O gr�foc Shuffle-Tree (r, N) èqei:

|V | = 2N r −N r−1 kìmbouc

|E| = Θ(N r) akmèc

N r−1 pl rh dèntra, dhlad  to 1/r apì ìti prin.

Epiplèon, t¸ra k�je kìmboc èqei bajmì 2   3.
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Kataskeu  tou gr�fou

'Ena aplì par�deigma

Upolìgise to si =
∑N−1

j=0 aij , gia 0 ≤ i < N .

Se pl rec mesh of trees r-diast�sewn ja qreiazìtan log N
b mata.

Sto shuffle-tree qrei�zetai log N + 1 b mata:

Se èna b ma antall�sw ta aij me ta aji,

Se log N b mata to �jroisma si brÐsketai sthn rÐza tou
dèntrou thc i-ost c st lhc.
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Pollaplasiasmìc pin�kwn

Gia ton pollaplasiasmì twn N ×N pin�kwn A = (aij) kai
B = (bij), eÐdame ìti me mesh of trees N ×N ×N qrei�zontai
2 log N + 1 b mata. Me to Shuffle-Tree (3, N)?

Shuffle-Tree gia r = 3 kai N = 2
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Pollaplasiasmìc pin�kwn

Me to Shuffle-Tree (3, N) qrei�zontai mìno 2 log N + 3:

Sto 1o b ma eis�goume to B = (bij) kai sto 2o b ma to
A = (aij) sth rÐza tou i, j dèntrou gia i, j ∈ [0, N − 1].

Sto b ma log N + 2 ìla ta fÔlla stèlnoun to perieqìmenì
touc ‘proc ta dexi�’.
EkteloÔntai oi pr�xeic kai ta ginìmena pernoÔn dexi�.

Met� apì log N b mata ta apotelèsmata cik brÐskontai stic
rÐzec twn k, i dèntrwn.
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EÐnai ìmwc pr�gmati Ðdiac upologistik c ikanìthtac?

EÐdame pwc an kai h dom  aut  èqei 1/r dèntra se sqèsh me prin,
upologÐzei ta perissìtera probl mata se mìno k�poio mikrì
stajerì arijmì bhm�twn parap�nw.

P.q. gia ton pollaplasiasmì pin�kwn, me to èna trÐto twn
dèntrwn qrhsimopoÐhse mìno dÔo parap�nw b mata!

An ìmwc jèloume na qrhsimopoi soume thn dom  gia
upologismoÔc me pipelining, ja prèpei na epibradÔnoume thn
eÐsodo twn dedomènwn kat� èna par�gonta r.
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