Analise de Algoritmos

Slides de Paulo Feofiloff

[com erros do coelho e agora também da cris]
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Selecao em tempo linear

-

CLRS 9.3

BFPRT = Blum, Floyd, Pratt, Rivest e Tarjan
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Select-BFPRT

 Recebe Alp..djeitalquel<i<d—p+l -
e devolve um indice ¢ tal que A|q| € 0 i-ésimo menor
elemento de Alp..d|

SELECT-BFPRT(A4, p, d, 1)

entao devolva SELECT-BFPRT (A,p,q — 1,17)
sendo devolva SELECT-BFPRT (A,q+ 1,d,i — k)

-
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1 sep=d

2 entdo devolva p > pe ndo Alp]
3 ¢+ PARTICIONE-BFPRT (A,p, d)

4 k+—qg—p+1

5 sek=1

6 entdo devolva ¢ > ¢ e ndo Alg
[ sek>1

3

9

B



Particione-BFPRT
s q =

\ . J/ \ . J/
~~ ~

kE—1 n — k

Rearranja A[p..d| e devolve um indice ¢, p < g < d, tal que
Alp..q—1] < Alq] < Alg+1..d] e

7
max{k —1,n — k} < {%J + 6,

onden=d—-p+1lek=qg—p+1.

Suponha que
LP(n) := consumo de tempo maximo do algoritmo J
PARTICIONE-BFPRT quandon =d —p +1
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- T(n)

o

Consumo de tempo

:= consumo de tempo maximo do algoritmo

SELECT-BFPRT quandon=d—p+1

linha consumo de todas as execucoes da linha

1-2 =20(1)

3 = P(n)
4-7 =406(1)

8 =T(k—1)
9 =T(n — k)

Tn) =6061)+ Pn)+max{T(k—1),T(n—k)}

< O(1)+ P(n) +T(| 2| +6)



Particione-BFPRT
1 %] o

max{k—l,n—k}gn—?)([% [%H —2)

3 7
n—(—n—G):—n+6

VAN
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Particione-BFPRT
fn =d—p+1 T

PARTICIONE-BFPRT (A, p, d)

para j < p,p+5,p+5-2,... até p+5([n/5]—1) faca
ORDENE (4, j, j+4)

ORDENE (A, p+5|n/5],n)

para j «— 1 até [n/5]—1 faca
Blj] — Alp+5)-3]
Bl[n/5]] < A[l(p+5[n/5]4+n)/2]]

k «— SELECT-BFPRT(B, 1, [n/5], | ([n/5]+1)/2])

Alk] < A[d]
devolva PARTICIONE (A, p,d)

O OO ~ o O1 b WN B
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Particione-BFPRT
fn =d—p+1 T

PARTICIONE-BFPRT (A, p, d)

para j < p,p+5,p+5-2,... até p+5([n/5]—1) faca
ORDENE (4, j, j+4)

ORDENE (A, p+5|n/5],n)

para j «— 1 até [n/5]—1 faca
Alj] « Alp+5)—=3]
Al[n/5]] — A[l(p+5[n/5]+n)/2]]

k «— SELECT-BFPRT(A, p,p+|n/5|-1, | (|n/5]|+1)/2])

Alk] < A[d]
devolva PARTICIONE (A, p,d)

O OO ~ o O1 b WN B
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Consumo de tempo do Particione-BFPR

fP(n) := consumo de tempo maximo do algoritmo T
PARTICIONE-BFPRT quandon=d —p+1

linha consumo de todas as execucoes da linha

1-3  =[n/5]6(1)
4-6 = [n/5|6(1)
/ =T([n/5])
8 = 0O(1)

9 = 0O(n)

Pn) =0©2[n/5]+n+1)+T(|n/5])

= O(n) +T(|n/5])

o
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Consumo de tempo do Select-BFPRT

fT(n) := consumo de tempo maximo do algoritmo T
SELECT-BFPRT quandon=d—p+1

Temos que

T(1) = 6(1)
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Consumo de tempo do Select-BFPRT

~ T(n) pertence a mesma classe O que: -

S(n) =1 paran < 30

s < 5 ([2]) +5 (| 5] +0) +n paran =0

n |30 60 90 120 150 180 210 240 270 300
S(n) [32 185 330 451 572 732 902 1040 1224 1439

Vamos verificar que S(n) < 80n paran =1,2,3,4, ...

Prova: Sen =1,...,29, entao S(n) =1 < 80 < 80n.
Sen=230,...,99, entao

| S(n) < S(120) = 451 < 80 x 30 < 80n. o
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Recorréncia

fSenz 100’;{:?25([%1) +SQI_ZJ +6> » T
s [g +80Q%J +6> +n
§80(%+1)+80 <%+6> +n

7
— 80— + 80 + 80—~ 1 480 + n

5 10
= 16n + 56n + n + 560
— 73n + 560

< 80n (pois n > 100).

LLogo, T(n)é O(n). J
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Como adivinhel classg)?

 Arvore da recorréncia: S(n) .
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Como adivinhel classg)?

fArvore da recorréncia: n T
S(15m) S(Ln)
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Como adivinhel classg)?

. ~ : n
Arvore da recorrencla:/ \ T
"

e l
/0 \ / 5\
100 100 100

100”
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Como adivinhel classg)?

Arvore da recorréncia;

107 5T
49 1 14 4
1007 1007 100" 100
[ } [ }
[ ) [ } [ ) [ J
[ } [ }
e 6 o ® 6 o
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Contas

nivel 0 1 2 kE—1 k
2 k—1 k
sSOma n %n 1%71 . 190,€—_1n fwn
10k—1 10%

= <n§9—k:k:ﬂog%7ﬂ

0 9k—1 9k
S(n):n—l—l—on—l—---—l—lok_ln—l—ﬁn
9 9k

(1
R T T 24
9k+1
= 10(1 — TR n
< 10n

=
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-

Conclusao

O consumo de tempo do algoritmo SELECT-BFPRT
é O(n).
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