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Finding All-Pairs Suffix-Prefix Matching Using Suffix Array

Seon Mi Han" - Jin Woon Woo™"

ABSTRACT

Since string operations were applied to computational biology, security and search for Intemet, various data structures and algorithms
for computing efficient string operations have been studied. The all-pairs suffix-prefix matching is to find the longest suffix and prefix
among given strings. The matching algorithm is importantly used for fast approximation algorithm to find the shortest superstring, as well
as for bio-informatics and data compressions.

In this paper, we propose an algorithm to find all-pairs suffix-prefix matching using the suffix array, which takes O(k « m) time
complexity. The suffix arrav algorithm is proven to be better than the suffix tree algorithm by showing it takes less time and memory
through expenments.
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i SAi; Ssanr
1 14 $

2 13 a$

3 12 aad

4 7 aatataa$

5 aattataatataa$
6 10 ataa$

7 5 ataatataa$

8 8 atataa$

9 2 attataatataad
10 11 taa
11 6 taatataa$
12 9 tataa$
13 4 tataatataa$
14 ] ttataatataa$
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Algorithm BW_Count(PL1,p])

1. ¢ = Plp], i=p;

2.sp = Clcl+l, ep = Clc + 1),
3. while ((sp<ep) and (i >2) do

4. c=Pli-1}

5 sp = Cle] + Occlcd,sp-1) +1;
6. ep = Clcl + Occlclep);

1 =i-1;

8, if(ep<sp) then return “pattern not found”
else return “found (ep - sp +1) occurrences”
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a3 xbaxab$abxbsaxabaxba$
i SA | prev(i] Ssan
1 21 a $
2 7 b SabxbSaxabaxba$
3 12 b Saxabaxba$
4 20 b as
5 5 X abSabxb$axabaxba$
oS Bl X Jabaxbas
N 72...1....8 . 3 abxbSaxabaxba$
______ 8 3 b axab$abxbSaxabaxba$
grinpes o T : e
S B o e
11 6 a bSabxbSaxabaxba$
12 11 X bSaxabaxba$
13 19 X bas
14 2 X baxabSabxbSaxabaxba$
15 16 a baxba$
16 9 a bxbSaxabaxba$
17 4 a xabSabxbS$axabaxba$
18 14 a xabaxba$
19 10 b xbSaxabaxba$
20 18 a xba$
;-“S.I:.. AT a xbaxab%abxbSaxabaxbas
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function SuffixPrefix(SA[ ], basel ], prev(], SA_prePos[ J[ ], k}
{

1. global S, So, .. , Sci /) 7 FALE Ay
2. int SufPreflkilk] ; ko EAde
3. initialize SufPref{ /[ with 0's  // 022 %718}
4 for(i=1: i <= ks i++){ // Z2e] A2 §; of dis] vk
5 n=lengthS): ¢ =Sin)
6. sp = baselc/+]; ep = base[c+1];
7. while ((sp <= ep) and (n >= 2)) {
8 for(j=1; j <= k7 j*++) // 2 2ol il A7 fxE &l
9 if (SA_prePos[j]>=sp && SA_prePos{j]<=ep

10. SufPrefliJlj] = n;
11. n=n-1.

12. c = Sinl

13, sp = base[c/+Occlec, 1, sp-1)+1;
14. ep = base[c/*Occlc, 1, ep):

15, ) // end of while

16, | // end of for

17. return SufPref :
} // end of function
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i SA previi] Ssag
1 21 a §
2 7 b SabxbSaxabaxba$
3 12 b Saxabaxba$
4 20 b as
sp: — s | s | ?:---%abxbs‘axabaxbas
15 L ox alhxba$
ep: — __ﬁi‘__s__ 1)1 -3___-;&b5axabaxbas
8 3 b xabSabxbSaxabaxba$
] 13 3 axabaxba$
10 17 b axba$
spo— 11 | 6 | {_a_][BeabxbSaxabaxbas
{12 11 X ESaxabaxba$
| 13 19 x | |gas
14 2 X _L baxabSabxbSaxabaxba$
15 16 |3 [Bexbas
ep:— 16 9 | N a l;(bSaxabaxbaS
17 4 a xabSabxbsaxabaxba$s
18 14 a xabaxba$
19 10 b xb$axabaxba$
20 18 a xba$
21 1 a xbaxab%abxbSaxabaxbas
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A<M 173} 18 Atelol A SA_prePos®] kel EAjstes
7te AAsed o] Wl 48l SA_prePos ko] glch

t&o@ png 192 ZAAFIE n 30 HH S)[3]=a
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i SA previi] Ssaz

1 21 a $

2 7 b SabxbS$axabaxba$

3 12 b Saxabaxba$

4 20 b as
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o o8] w | et
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15 16 a baxba$
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spi—| 17 4 :" a .E'l;}abxbsaxabaxbas
ep:—| 18 14 [ _a __|xabdxbas
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20 18 a xbas

21 1 a xbaxabSabxbS%axabaxbas
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