Wavelet trees, part 2: space and time

Ben Langmead

=X
@
JOHNS HOPKINS

WHITING SCHOOL
of ENGINEERING

Department of Computer Science

Please sign guestbook (www.langmead-lab.org/teaching-materials)
|@ @ | to tell me briefly how you are using the slides. For original Keynote

files, email me (ben.langmead@gmail.com).


http://www.langmead-lab.org/teaching-materials
mailto:ben.langmead@gmail.com

Wavelet trees

00110110110
/ \
10000 111100
1 m p

Consider balanced wavelet tree



Wavelet trees

001101101160
/ \
10000 111100

1 m p S |

Consider balanced wavelet tree

log, o



Wavelet trees

access(i):

N <« root

while N is not leaf
B < N .bitvector
b < B .access(i)

N <« N.child(b)
I < B .ranky(i)
return N . label
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access(i):

N < root
while NN is not leaf

B <~ N.bitvector
b < B .access(i) ¢——

N <« N.child(b)
| < B.rank,(i) €———
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Wavelet trees

rank,(1):

N <« root
k<« 0
while N is not leaf
B < N . bitvector
b « c(x)[k]
N <« N.child(b)
I «— B.rank,(i)

k<—k+1
return i
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rank,(1):

N <« root

k<« 0

while N is not leaf
B < N . bitvector
b « c(x)[k]
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Wavelet trees

select,(i):

N « leaf(x)

[ < |cx)| -1

while N is not root
N < N.parent()
B < N.bitvector
b — c(x)[k]
| < B.select,(i)
k—k—1

return i
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select,(i):

N « leaf(x)
[ < |cx)| -1
while N is not root
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Wavelet trees

-----------------------------------------------------------------------

Jacobson’s
rank is

O(1) time

So is access

-----------------------------------------------------------------------

Jacobson’s
rank is

O(1) time

S . select, O(log o)

Clark’s
select is

O(1) time
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