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procedure SEQUENTIAL-SELECT(S, k)
if |S| < q then sort S and return the kth element directly
else subdivide S into |S|/q subsequences of q elements each
sort each subsequence and determine its median

call SEQUENTIAL-SELECT to find m, the median of the |S|/q medians
of step 2

create three subsequences S,, S,, and S; of elements of S smaller
than, equal to, and larger than m, respectively

if |S;| > k then return SEQUENTIAL-SELECT(S,, k)
else if |S,| + |S,| > k then return m

else return SEQUENTIAL-SELECT(S;, k - [S] - [S,))
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S 6456067 15382 10345 062171 45142965

| | = 77 | E| = 2 |G| = 16
To find the 5th smallest element in S, select the 5th smallest element in L
S 1 2102 11

T 1 1
m 1
0 1 1 1 1 2 2

7 E €
Answer: 1



$)los @303l Gy Wglhs (sla (519

P(N) b owijlop dluxi O
Wb MGl S ol by oudjlo g olass
0<x<1aS 5y5ban® osloasbn jl s s a6 S wubp(n) =
raily adad agl B 0ad 310y Slos
220 Gadal 09290 slo ouislo s slawi LT, 093 Wb (53lse pziﬁﬂ\ S =
t(n) 1yl ooy O
Wbl o Wb 2l gl
Sl 5 e S o e oNl e 5l T alaadle BB ek 4y b (s5lse p sl S
WSl (i b 2l

!Bl L Lzl ley als o sw) all alls uSe alal) by oudjlo  olaws b sl t(n) szl ey ™
(> ousjlo s ol

() & 3o O

ey Ll el I RYSERN 3L 9,90 o Oldas oloss u.»_aLa o> L owb 4...,{@
Al A 4y Wb Lg‘)"g..o rv:;,g)jﬂl

S)oo slo @393 - (55) pob saw



$)los @30l Gy Cglhs sla (519

:o)b ‘) g_;g.lb.o Lch'a §ﬁ9 U"‘ dod Lg)"g.o ul?r.u‘ rg.u)gi.” JL.o ]

0 p(n) = O(#"),
o] GO.M.L:J 911 )‘ Ls_'a.>).:) é’L’ c_i.’ » od..:)‘..)).: dMows [
0 t(n) = O(),
Oley mimed g Sl (oS 5 0Nl S e s (5lee o, 9Nl O
b oo 1S b il slaad 2l L (63le o 55l (12
0 ¢(n) = t(n) x p(n) = O(n)
Lol i 4558 (55l50 o )5Sl T

SHlgs slo @33)0) - (sub) ol sy




)00 VAT e31)0a)) )s 3abe @) 03

procedure BROADCAST(D, N, A)
Step I Processor P,
(1) reads the value in D
(1) stores it in its own memory
(i11) writes it in A(1)
Step2: for1=0to (LogN—-1)do
for j =2+ 1 to 2! do in parallel
Processor P,
(i) reads the value in A(j — 2Y)
(1) stores it in its own memory
(111) writes 1t in A(j)
end for
end for.

S)oo slo @393 - (55) pob saw



A

STEP 1
1 2 3 4 5 6 7 8

D| 5 5 A
5
P, P, P, P, P, P, P, P

6150 Slo 1)) - (Sq5) pob 3w




STEP 2 (i = 0)
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STEP 2 (i = 1)
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procedure ALLSUMS(a,, a,, ..., a,)
forj=0to LogN—1do
for i=2 + 1 to N do in parallel
Processor P,

(1) obtains a,_,, from P_, , through shared memory
(11) replaces a; with a_, +gq,

end for

end for.
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procedure PARALLEL-SELECT(S, k)
Step 11 if |S| <4 then P, uses at most 5 comparisons to return the kth element
O(logn) else

(i) S is subdivided into |S|'-* subsequences S. of length |S|* each, where
1 <i< S|

(11) subsequence S, is assigned to processor P,
end if

Step 2: fori=1 to |S|'* do in parallel
O(n¥) (2.1) SEQUENTIAL-SELECT(S,, [|S;//2])
(2.2) P, stores m, in M(i)

end for
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Step 3:

n'=)
Step 4:

O(n¥)

Step 5:

T(3n4)

(asls)) ilgs LA @3)g

PARALLEL-SELECT(M, [[M|/2])

The sequence S 1s subdivided into three subsequences

L={s, €S;s,<mj}
E={s, €S;s, =m}
G={s,€ES;s;>m}

if |L| >k then PARALLEL-SELECT(L, k)
else if [L| + |[E| > k then return m
else PARALLEL-SELECT(G, k - |L| - |E|)
end if
end if
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1n,p) = TIn"=*,p) + T(3n/4,p) + cr*

Speedup = 0(n)/O(n*) = Q(n'*) = Q(p)
Efficiency = Q(1)
Cost(n, p) = pT(n, p) = O(n'~*) B(n*) = B(n)

What happens if we set xto 1? ( i.e., use one processor)
T(n, 1) = O(n*) = O(n)

What happens if we set xto 07? (i.e., use n processors)

T(n, n) = O(n*) = O(1) ?
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S 3 14 16 20 8 31 22 12 331 4 9 10 5 13 7 24 2 14 26 18 34 36 25 14 27 32 35 33

S 314 16 20 8 31 22 12 331 49 10 5 13 7 24 2 14 26 18 34 36 25 14 27 32 35 33

3
=
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3812140910513 7 2 14 14 14 16 20 31 22 33 24 26 18 34 36 25 27 32 35 33

L E G
|L| = 11 |E| = 3 |G| = 15
To find the smallest element in S, select the smallest element in G
S 16 20 31 22 33 24 26 18 34 36 25 27 32 35 33
M 22 26 32
m 26
16 20 22 24 18 25 26 31 33 34 36 27 32 35 33
L E G
|L| = 6 |1E| =1 |G| = 8

Answer:
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