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p
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h
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r
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e
sy
st
em

be
sy
n
ch
ro
n
o
u
s.
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it
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ra
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p
le
xi
ty

o
f
a
ll
“
fi
n
d
”
o
pe
ra
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p
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d
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b
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b
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d
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b
eh
in
d
)
u
1
ca
n
n
o
t
d
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ca
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d
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b
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ro
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b
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b
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p
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b
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m
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m
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.
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b
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R
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b
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b
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b
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.
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d
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re
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p
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b
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b
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at
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b
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∆
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b
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b
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b
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at
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m
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at
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b
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d
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b
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m
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m
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s.

A
fe
w
ye
ar
s
a
go
,
it
w
as

sh
ow

n
h
ow

to
co
n
st
ru
ct

sp
an

n
in
g
tr
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p
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r
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p
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p
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b
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b
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p
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w
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w
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e
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b
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at
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r
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w
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p
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p
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p
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b
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b
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p
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b
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h
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p
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p
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b
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b
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w
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b
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b
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p
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p
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b
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b
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.
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p
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b
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p
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p
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b
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p
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p
ar
en
t
:=

u
;
u
.p
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b
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b
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b
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p
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p
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b
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p
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e
c
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b
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e
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b
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if
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.p
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w
il
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e
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s
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at
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f
p
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p
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ap
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p
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on
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r
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ca
se
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gi
ve
n
b
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or
it
h
m
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:
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m
p
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ro
u
ti
n
g
ca
n
b
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.
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p
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b
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p
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st
.

P
oi
n
te
r

fo
rw

ar
d
in
g
is

th
er
ef
or
e
b
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b
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b
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p
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p
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→

2
→

1;
4
st
ar
ts

a
fi
n
d
;
w
h
en

th
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h
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b
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p
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p
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b
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a
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n
d
re
q
u
es
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o
w
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h
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or
it
h
m
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,
w
e
m
ig
h
t
h
av
e
a
b
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n
ke
d
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st
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at
io
n
.
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ow
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ev
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st
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e
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st
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ct
,
th
e
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d
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st
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st
ar
.
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th
e
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ow
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ot
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b
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b
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,
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it
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n
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ra
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ro
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b
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b
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b
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b
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e
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b
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u
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d
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Φ
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∑ u
∈
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g
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u
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u
m
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e
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tr
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d
b
y
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e
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e
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at
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re
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e
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u
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b
er
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ep
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e
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op
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at
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n
is
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p
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.
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e
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ed
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at
io
n
s,

∑
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0
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t
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b
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r
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e
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at
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b
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at
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∑
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∑
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∑
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F
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T
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e
h
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e
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)
≥

lo
g
(n
)/
2.

B
ec
au

se
w
e
as
su
m
e
th
at

T
0
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w
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e
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=
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e
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ef
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∑
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b
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at
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at
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b
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b
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at
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b
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b
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b
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≤
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≤
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b
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d
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e
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 
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∑ j
=
0

lo
g

(

s j
+
1
−
s j

s j

)

.

F
or

0
≤

j
≤

k
i
−
1,

le
t
α
j
=
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.
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h
er

n
ot
e,

th
at

(s
j
+
1
−
s j
)/
s j

=
α
j
−
1.

W
e
th
er
ef
or
e
h
av
e
th
a
t

a
i

=
k
i
+

1 2
·k

i
−
1
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b
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≤
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b
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b
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≤
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p
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p
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b
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d
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m
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b
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p
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p
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p
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p
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p
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