Algoritmer og Datastrukturer 2
Mgnstergenkendelse [CLRS, kapitel 32.1-32.2, 32.4]

QT IN o,

S @ o

§ [ 1 %

c “
2 &
2

cj\
TAS ARV

Gerth Stglting Brodal

Aarhus Universitet



Mgnster genkendelse
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skift pa 3

Input: Tekst T af leengde n og mgnster P af ls&engde m

Output: Alle positioner i T hvor P forekommer



Nalve Algoritme
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1 n <« length[T]

2 m <« length|P]

3 fors <~ Oton—m
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5 then print “Pattern occurs with shi

_t, ?



Rabin-Karp

RABIN-KARP-MATCHER(T, P, d, q)

1 n <« length|T]

2 m <« length[P]

3 h <« d" ' modyg

4 p <0

5 <0

6 fori < ltom > Preprocessing.

7 do p < (dp + Pli]) mod ¢q

8 to < (dto + T'[z]) mod ¢

O fors < O0Oton—m > Matching.
10 doif p =1
11 thenif P[1.. m]=T[s+1..5 4+ m]
12 then print “Pattern occurs with shift” s
13 ifs <n—m

14 theni, < (d(t; —T[s+ 1]h) +T[s +m + 1]) mod g



Rabin-Karp: Eksempel

P 2 3 4 5 & 7 B & 10 11 12 13 14 15 16 17 18 19

2|3|5]9]02[31}a]1]s[2f6]7]3]ol0]2]1]

mod 13
[8]9|311jol1|7]|8]4]|s][o]uf7]o]n
vahd spurious
match hit
nld new old new
hig]}_—nrder low-order high-crder low-order
mgii‘ 'E{:lig'u digi‘i shjﬂ: /di,gil
3111401152 14152 (31415 - 3-10000)-10 + 2 (mod 13

(7T=33-10+2 (mod 13)
% (mod 13)




Knuth-Morris-Pratt

KMP-MATCHER (T, P)

[u—
OO0 ~I Oy W=

11
12

n < length(T |
m < length|[P]
7 < COMPUTE-PREFIX-FUNCTION ( P)

g <0 > Number of characters matched.
for; < 1ton > Scan the text from left to right.
do while g > Oand Plg + 1] # T[i]
do g <« 7{q] > Next character does not match.
if Plg + 1] =Ti]
theng «<— g + 1 > Next character matches.
ifg=m > Is all of P matched?
then print “Pattern occurs with shift” i — m

qg < mlq] > Look for the next match.



Knuth-Morris-Pratt: Eksempel
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Knuth-Morris-Pratt:
Beregning af prefix funktionen

COMPUTE-PREFIX-FUNCTION (P)

1 m <« length|P]
2 m[l] « 0

3 k<0

4 forg < 2tom

5 do while £k > O and Pk + 1] # Plq]
6 do k « m[k]

7 if Plk+ 1] = PJq]

8 thenk <« k+1

9 wlgl < k

0

10 return 7



Knuth-Morris-Pratt:
Beregning af prefix funktionen

i |1(2(314|5|6]|78|9]|10
Plil] |la|bja bla|lbla|b|c|a
il (01011 2[3]14516|0]1

(a)
Pg alb a
Pg b ¢ a 8] =6
Py b a b ¢ a n[6] =4
£y bababoca 4] =2
P, gia b a b a b ab ¢ a #2]=0



Worst-case tider

Algorithm Preprocessing time Matching time [CLRS]
Naive 0 O((n—m+ 1)m) 32.1
Rabin-Karp O (m) O{(n —m+ 1)m) 32.2
Finite automaton O(m |2|) A (n) (32.3)

Knuth-Morris-Pratt O (m) O (n) 32.4
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