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Suffix array

Can build the suffix array from
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Further: the suffix tree can be
recovered from the suffix array



Suffix array

SA:
LCE:

Pre-compute and record LCEs for each adjacent pair of suffixes
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Pre-compute and record LCEs for each adjacent pair of suffixes
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Pre-compute and record LCEs for each adjacent pair of suffixes
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Pre-compute and record LCEs for each adjacent pair of suffixes



Suffix array
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Pre-compute and record LCEs for each adjacent pair of suffixes



Suffix array

SA:
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Pre-compute and record LCEs for each adjacent pair of suffixes



Suffix array
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Pre-compute and record LCEs for each adjacent pair of suffixes



Suffix array

SA:
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Pre-compute and record LCEs for each adjacent pair of suffixes



Suffix array

SA:
ICE:{-1[{O0 (41111230 [3(0[0[1]12]10]2]-1

Pre-compute and record LCEs for each adjacent pair of suffixes

Add "bookends"
equal to -1
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SA:

LCE: [-1{O0 (411123 [0[3[0]0

Certain intervals of the SA are Z-intervals

An interval SA[i, j] is an £-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are >
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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SA:

F——1-interval —
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢

2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢

2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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See any 2-intervals?

An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢



S 5

fo&b S G’Z’G 5 2

< > 5 > O O

D S 2 L X 4 S N
LD & D 3 3 _(° 4 S

g 0 G < gsz P 0 0 RS QY O

< \0(’0 28 &80 > B D Y 5 NOIIR SRR 4

8 20 2 2 2 2 O O C AR LA

| | | | | | | | | | | | |
SA:

2-ival4

LCE: 1-11014 1111121303 [0(0f(1(2]0]2]-1

An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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Is there a O-interval?

An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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An interval SA[i, j] is an Z-interval if:

1. LCEs to either side are < ¢
2. At least one LCE in the interval is = ¢
3. All other LCEs in the interval are > ¢
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£ -intervals correspond to internal nodes of the suffix tree



Suffix array
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Which node is this?




Suffix array
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Suffix array
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Suffix array
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1-intervals are at (label) depth of 1, 2-intervals at depth of 2, etc



Suffix array

1-interval:

1121310

Why is this not a 1-interval?

1. LCEs to either side are

not both <1

It's only
"some" of

14
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2. It's not an internal node!
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

What is the "meaning" of the LCEs that are = £7?
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Suffix array

£ -intervals correspond to internal nodes
LCEs = £ in an £-interval correspond to child "turnovers"

...s0 quickly finding = ¢ LCEs allows us to quickly find child
£ -intervals. We can traverse the tree!




Suffix array

£ -intervals correspond to internal nodes
LCEs = £ in an £-interval correspond to child "turnovers"

...s0 quickly finding = ¢ LCEs allows us to quickly find child
£ -intervals. We can traverse the tree!
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Suffix array

£ -intervals correspond to internal nodes
LCEs = £ in an £-interval correspond to child "turnovers"

...s0 quickly finding = ¢ LCEs allows us to quickly find child
£ -intervals. We can traverse the tree!

1-interval
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Suffix array

£ -intervals correspond to internal nodes
LCEs = £ in an £-interval correspond to child "turnovers"

...s0 quickly finding = ¢ LCEs allows us to quickly find child
£ -intervals. We can traverse the tree!

1-interval 3-interval
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Suffix array

£ -intervals correspond to internal nodes
LCEs = £ in an £-interval correspond to child "turnovers"

...s0 quickly finding = £ LCEs allows us to quickly find child
£ -intervals. We can traverse the tree!

1-interval 3-interval 1-interval 2-interval
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Suffix array

1-interval 3-interval 1-interval 2-interval
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Suffix array

Recurse
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Suffix array
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Suffix array

Recurse
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Suffix array
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Suffix array

How to accomplish fast jumping between = ¢ LCEs?

1-interval 3-interval 1-interval 2-interval

-1{014(1T(112[3|0(3][]0|10(1T12(0]2]-1
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