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Levensthein distance

Distance between two strings

Minimal number of operations needed to transform s; into s,

Delete character

°
°
@ Admissible operations:
°
@ Insert character

°

Replace character
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Example 1

@ Levenshtein distance OSLO — SNOW?
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S n o]
0 1|1 212 3
o 1 12 2|3 4
1 211 2|2 2
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0 | 1 212 313 4|4
o 1 | 1|2 213 2|4 415
1 | 21 2|2 312 317
ol 12
2
3
T3
1
°|l &
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S n o] w

0 | 1|1 212 3 | 4|4

o 1 || 12 2|3 4 || 4|5

1 | 21 2|2 2 | 3|3
ol 12
2
P
3
1
°|l 7
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S n o] w
0| 1|1 | 2]2 |33 | a2
1 | 1|2 213 2|4 415
° 1| 2(1 || 2/2 | 32| 33
< 2 12
2 | 37
3
T3
14
° a
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S n o] w
0| 11|22 | 33 | 44
1 | 1|2 213 2|4 415
° 1| 2(1 || 2/2 | 32| 33
; 2 | 1]2
2 | 31
3
T3
14
° a
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0 | 11 | 22 3 | 4(4a
. 1] 1]2 ] 23 4 | 4|5
1| 21 || 2[2 2 | 33
X 2 | 1]2 2]3
2 | 31 | 27
P
3
1
°|l 7
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S n o] w

0| 11|22 | 33 | 44
1 | 1|2 213 2|4 415

° 1| 2(1 || 2/2 | 32| 33
2 | 12 | 213

s 2 | 371 | 202
3

T3

14
° a
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S n o] w

0| 11|22 | 33 | 44
1 | 1|2 213 2|4 415

° 1| 2(1 || 2/2 | 32| 33
2 [ 12 ] 213 | 3|3

s 2 | 371 | 272 | 37
3

T3

14
° a
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S n o] w

0 | 1|1 | 22 | 33| ala
1 | 1|2 213 2|4 415

° 1| 2(1 || 2/2 | 32| 33
2 [ 1/2 1] 213 ] 3|3

s 2 | 3/1 | 22| 33
3

T3

14
° a
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0 1|1 2|2 33 4|4
o 1 12 2|3 2|4 415
1 21 2|2 3|2 33
< 2 12 23 313 3|4
2 311 2|2 33 413
| 3 3|2 23 34 414
3 42 312 33 414
o 4 4|3 33 2|4 415
4 5|3 413 412 313

How do | read out the editing operations that transform OSLO into SNOW?
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Bl allww|N N = =)o
Gl B[ D || W| k=] N r=b|| =
W W[ N N =] P | PO =
ENET)| R NN NI ENTENY N
Wl W N w| N w|| | w|| N
BN w| W W w||w| || w
N AW | w W[N]~ w
IR | I I I N Y| N I NN
W Ol sl sllws|w ol s

cost operation H input ‘ output

1 insert H * ‘ w
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Bl allw NN = =)o
O BB || Q| || N || et
W W[ NN RN R o =
ENER) R NN NI ENTENY N
W W N w|| N w| N w N
BN W W w w||w N w
N B | A w W N A w
WAl alalslwlw s
WU sl alws|lwol s

cost operation H input ‘ output

0 (copy) o o
1 insert * w
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B RIWWIINN - -o

Gl B B || W || ] =] =

W W[ NN RN R o =

AW LINN| N[N NN

W W[ NP w| N w| N

BN W W w w||w N w

N B | A w w|| N | w

W a sl sl s ww s s

WO sl alws|w o] s

cost operation H input ‘ output

1 replace | n
0 (copy) o o
1 insert * w
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0 | 11 22 303 44
1 | 12 213 2|4 415
° 1| 21 22 32 303
; 2 ] 1]2 23 33 34
2 | 31 212 33 43
| 3 | 3|2 23 3] 4 44
3| a2 32 33 74
. 4 || 43 3(3 24 405
7 | 53 43 32 33

cost operation H input ‘ output

0 (copy) s s
1 replace | n
0 (copy) o o
1 insert * w
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s n
0 11 2|2 3|3 44
1 1|2 213 2|4 415

° 1 21 22 32 3[3

< 2 12 2|3 3|3 3|4
2 311 2|2 3|3 413

| 3 312 213 3|4 44
3 412 312 3|3 44

o 4 413 3|3 2|4 415
4 513 413 412 3|3

cost operation H input ‘ output

1 delete o *

0 (copy) s

1 replace | n

0 (copy) o o

1 insert * w
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Example 2

@ Levenshtein distance CAT — CATCAT
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Example 2

@ Levenshtein distance CAT — CATCAT: 3
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Example 2

@ Levenshtein distance CAT — CATCAT: 3

@ How many distinct minimal sequences of editing operations?
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W W NN = -
Blw||w NN o=

WN[| N o= NN
= = O N | W N

N| o | || N w|| @

o V|| | w| N || w

= NN W R W s

= W[ N || RO s

N W[ R W sla||o

N &R oo

W W plo|oo|le

W Y| plof o~

cost

operation

output

insert

insert

insert

(copy)

(copy)

O OO ||

(copy)

o |[o|t|low|o
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output

input

C
a
*

operation
(copy)
(copy)
insert
insert
insert
(copy)

cost
0
0

1
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