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✫

✩

✪

Πολλαπλασιασμός πινάκων

EÐsodoc: DÔo n× n pÐnakec A kai B.

'Exodoc: PÐnakac C tètoioc ¸ste C = A×B.

• H sumbatik  mèjodoc

C[i, j] =
∑

1≤k≤n

A[i, k] ·B[k, j]

/* Sumbatik  mèjodoc pollaplasiasmoÔ. C = A×B */

for i = 1 to n

for j = 1 to n

for k = 1 to n

C[i, j] := C[i, j] +A[i, k] ·B[k, j]

An�lush: Θ(n3)
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✫

✩

✪

• Mia �DiaÐrei-kai-basÐleue� prosèggish

Upojètoume ìti n = 2k ( , k = logn).

E�n to A×B grafeÐ wc

[

A1,1 A1,2

A2,1 A2,2

]

×

[

B1,1 B1,2

B2,1 B2,2

]

=

[

C1,1 C1,2

C2,1 C2,2

]

(1)

tìte

C1,1 = A1,1 ×B1,1 +A1,2 ×B2,1

C1,2 = A1,1 ×B1,2 +A1,2 ×B2,2

C2,1 = A2,1 ×B1,1 +A2,2 ×B2,1

C2,2 = A2,1 ×B1,2 +A2,2 ×B2,2

(2)

Poluplokìthta

T (n) =

{

b n ≤ 2

8T (n
2
) + cn2 n > 2

(3)
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✫

✩

✪

EÐnai aut  h mèjodoc kalÔterh?

T (n) = 8T (n
2
) + cn2 = 8

(

8T (n
4
) + c(n

2
)2
)

+ cn2 =

= 82T (n
4
) + cn2

(

1 + 8( 1
2
)2
)

=

= 82
(

8T (n
8
) + c(n

4
)2
)

+ cn2
(

1 + 8( 1
2
)2
)

=

= 83T (n
4
) + cn2

(

1 + 8( 1
2
)2 + 82( 1

22
)2
)

=

= · · · =

= 8kT (1) + cn2
(

1 + 8( 1
2
)2 + 82( 1

22
)2 + · · · + 8k−1( 1

2k−1
)2
)

= Θ(n3)

• 8k = 8log2 n = nlog
2
8 = n3

• cn2
(

1 + 8( 1
2
)2 + 82( 1

22
)2 + · · · + 8k−1( 1

2k−1
)2
)

= cn2
∑log

2
n−1

j=0
8j( 1

2j
)2 =

= cn2
∑log

2
n−1

j=0
2j ≤ cn3
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✫

✩

✪

• E�n antÐ thc (3) eÐqame:

T (n) =

{

b n ≤ 2

7T (n
2
) + cn2 n > 2

(4)

T (n) = 7T (n
2
) + cn2 = 7

(

7T (n
4
) + c(n

2
)2
)

+ cn2 =

= 72T (n
4
) + cn2

(

1 + 7( 1
2
)2
)

=

= 72
(

7T (n
8
) + c(n

4
)2
)

+ cn2
(

1 + 7( 1
2
)2
)

=

= 73T (n
8
) + cn2

(

1 + 7( 1
2
)2 + 72( 1

22
)2
)

=

= · · · =

= 7kT (1) + cn2
(

1 + 7( 1
2
)2 + 72( 1

22
)2 + · · · + 7k−1( 1

2k−1
)2
)

= Θ(nlog
2
7) = Θ(n2.71)

• cn2
(

1 + 7( 1
2
)2 + 72( 1

22
)2 + · · · + 7k−1( 1

2k−1
)2
)

= cn2
∑log

2
n−1

j=0
7j( 1

2j
)2 =

= cn2
∑log

2
n−1

j=0
( 7
4
)j = cn2c′( 7

4
)log2 n = cc′nlog

2
7
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✫

✩

✪

H mèjodoc pollaplasiamoÔ pin�kwn tou Strassen

[

A1,1 A1,2

A2,1 A2,2

]

×

[

B1,1 B1,2

B2,1 B2,2

]

=

[

C1,1 C1,2

C2,1 C2,2

]

P = (A1,1 +A2,2)× (B1,1 +B2,2)

Q = (A2,1 +A2,2)×B1,1

R = A1,1 × (B1,2 −B2,2)

S = A2,2 × (B2,1 −B1,1)

T = (A1,1 +A1,2)×B2,2

U = (A2,1 −A1,1)× (B1,1 +B1,2)

V = (A1,2 −A2,2)× (B2,1 +B2,2)

C1,1 = P + S − T + V

C1,2 = R+ T

C2,1 = Q+ S

C2,2 = P +R−Q+ U

• 7 pollaplasiasmoÐ kai 18 prosjèseic /afairèseic.

• T (n) = Θ(n2.71) [Apo thn lÔsh thc (4)]
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✫

✩

✪

Merik� apotelèsmata ...

• Den eÐnai dunatìn na pollaplasi�soume dÔo 2× 2 pÐnakec me ligìterouc apì 7

pollaplasiasmoÔc.

• O pollaplasiasmìc pin�kwn mporeÐ na epiteuqjeÐ se O(n2.376) qrìno.

Poi� mèjodo na qrhsimopoioÔme?

• Gia polÔ mikroÔc pÐnakec thn �sumbatik � mèjodo.

• Gia pÐnakec mesaÐou megèjouc thn mèjodo tou Winograd.

• Gia polÔ meg�louc pÐnakec thn mèjodo tou Strassen.
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✫

✩

✪

Upologismìc enìc topikoÔ elaqÐstou

Orismìc Me dedomèno èna di�nusma A[0..n+ 1], to stoiqeÐo A[i], 1 ≤ i ≤ n, eÐnai

èna topikì el�qisto e�n isqÔei ìti A[i− 1] ≥ A[i] ≤ A[i+ 1]

Par�deigma

7 3 1 2 4 8 5 12 4

local minimum local minimum

EÐsodoc: 'Ena di�nusma A[0..n+ 1] tètoio ¸ste A[0] = A[n+ 1] = +∞

'Exodoc: H jèsh enìc topikoÔ el�qistou.

• 'Enac aplìc algìrijmoc

DiasqÐste to di�nusma apì ta arister� proc ta dexi� kai

gia k�je trÐa diadoqik� tou stoiqeÐa elègxte e�n isqÔei

element 1 ≥ element 2 ≤ element 3.

An�lush Θ(n)
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✫

✩

✪

MÐa �DiaÐrei-kai-BasÐleue� prosèggish

IsqÔei: E�n sto tm ma tou dianÔsmatoc A[i..j], j − i ≥ 2 isqÔei ìti A[i] ≥ A[i+ 1]

kai A[j − 1] ≤ A[j] tìte sto tm ma A[i..j] up�rqei èna topikì el�qisto.

Lìgw tou ìti A[0] = A[n+ 1] = +∞, p�ntote up�rqei èna topikì el�qisto sto

di�nusma A.

i b-1 b b+1 j

· · ·

if A[b] ≥ A[b+ 1] =⇒ ∃ èna topikì el�qisto sto A[b..j]

else if A[b] ≥ A[b− 1] =⇒ ∃ èna topikì el�qisto sto A[i..b]

else A[b] eÐnai èna topikì el�qisto

· · ·

An�lush O(logn)


