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Models for Pattern Matching with Wildcards and Length Constraints

WANG Hao WANG Hai-ping WU Xin-dong
(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract For the problem of pattern matching with wildcards and length constraints (PMWL), the patterns are com-
posed of a sequence of sub-patterns, where any two adjacent sub-patterns with flexible gaps are in a specified range of
the text. Existing work includes a heuristic strategy and its completeness analysis with constraints, but the PMWL
problem still needs systematic studies. We drew on the experience of constraint satisfaction problems(CSPs) and set up
a 3-tuple model consisting of variables,domains and constraints, We then derived formal descriptions for the basic con-

cepts and properties. Also,a tree-based matching algorithm was presented to solve the PMWL problem under certain

conditions.
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21T ¢[0,1]C, I8 BITC AL {1,4,6,8),(3,6,9,11}},
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EEH K& C={LC, AC}, H #, GC (Length Con-
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f(aj- 9(1;'+! YATRTHRAEXPER o 5F/ pn XA
PR ERRBE R M EHBEHBEE f(d,dn) =
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Procedure Main
A SCE T=t1tp 1, R P=p1 Py P s REE LA > i ], 1<k
W RELEHERET
(1) for begin<1 to n do
(2)if t[ begin]=p[1] then
(3)BuildTree(T, P, [l ], begin, Tree); //F¥E % X

//FEFERI  3UR BT E MR BT SRR

(4)GetOccurreces(T, P, Tree, I ;

2)BuildTree s$H Fi#2

Procedure BuildTree(T,P, 1, ,u,],begin, Tree)
B SOE T=ttp+t, B P=p1pp P> WEEE [ » wc ] 1<k,

TLER AR A3 B begin, root AR AT i, Q AFEHCTT B BAF
B LA root AR AT K89 E U
(D postInP = 1
(2)currentPost < begin

/1 —A5 g B —AN L ER < pli], 1]

(3)root. postInT < begin
(4)root, postlnP < 1
(5)Q. push(root)
(6)while not Q. empty() & & currentPost << n do
(7)TreeNode newNode < Q. top()
(8)currentPost < Q. top(). postInT
(9Q. pop(O)
(10)if newNode. postInP=m—1 then
(11) continue
(12)for i = p[ postInP]. min to p[postInP]. max do
(13)if TLi]=p[postInP+17. letter then
(14) TreeNode childNode
(15)childNode. postInT =< 1
(16) childNode. postInP <~ newNode. postInP + 1
(17)newNode. childrenQueue. push(childNode)
(18)Q. push(childNode)
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Procedure GetOccurreces(T,P, Tree, ")
BN XA T=ttp 4, , MR P=p;py P » B XM Tree
L ifa B ar A U Tk
(1)while T. childrenQueue. size() > 0 do
(2)occurrence, push(T. childrenQueue. front(). postInT)
(3) GetOccurrences(T. childrenQueue, front())
(4)if not T. childrenQueue. empty() then
(5)T. childrenQueue. pop()
(6)if T. childrenQueue. empty() then
D) if occurrence, size() =m then
(8)result. push(occurrence)
€D occurrence, clear()
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SEE&FRED G PMWL [a) R F 25 1] .
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BE SRR,

O(FIN) =0O(BuildTree) +0O(GetOccurreces)

O(FIN) =% % O(GetOccurreces) +O(GetOccurreces)

O(FIN) ~O(GetOccurreces)

HPERR 6, BT XN PR B &, B AR 20t
T AMBRAEX N T — M UCE A . B DCRC AR AR S T35
SECEEIMHR A ANEER OL,H:

O(GetOccurreces) ~O(N # m)
Hep N X IEEE,» TR E . BAiE
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g b, FIN B iyt [a) 8 72 5 5 8= i T I 30m 7 #E5X
HHELKMEXR.

5 RBERKSH

AT HEL DNA P3| MERFIEN LR XA, &
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#i,2GB N1E, Windows 7 #B4EZR 5.

1. DNA 515,

(DA AX829174, HATE 10011 NF4F , ¥t L
R, R N=10,m={2,3,4} ,gap=1{5,6,,14}, HRE
B gap FIFHEE m ST PEECEME M ANE 2 5T
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RIS AN PMWL (A SRV Bt O AR a2 an i 3 B .

40E+06
'3 30E+06
w
Bl 20E+06

10E+06

QE+06 '—# 4
10 2 30 40 50 60 70

B gap
B3 REEEEE R PMWL (8] B30



HBREN.

(DPMWL [RJREH , A gap MTF AL m 8K,
UG PE A USSR R, ELRE gap BOSEINICACAR 2HE BRI K
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XA PAIG H U 97 148 8] PMWL [6] 88 89 5 4 I8 B2
BOALBAERS DNA A& F X FIN Bk 5 PAIGH
B ERIER 1,

F 1 FIN BREREEFH iR

XA
AX829174 AB008226_1 AB038490_1

HR

a[0,3]t[0,3Ja[0,3]t[0,3]
a[0,3]t[0,3]a[0,3]t[0,3] 27232 30841
a[0,3]t[0,3]a

el1,5]t[0,6]a[2,7]1g[3,9]
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a[1,9]g[1,9]t

o[1,5]1g[0,6]al1,7]g[3,5]
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t[4,9]a

a[0,4]1g[0,4]1g[0,41t[0,4]
a[0,4]g[0,4]a[0,4]g[0,4]
a[0,4]g[0,4]a[0,4]a[0,4]a

t[1,5]t[0,6]t[2,7]a[3,4]
a[2,5]g[4,9]g[1,8]t[2,9]
t[1,5]a[4,5]t[1,8]t[2,4]a

gl1,6]t[1,6]a[1,6]g[1,6]
t[1,6]a[1,6]g[1,6]t[1,6]
a[1,6]g[1,6]t

R1EREKY:

(DFINEES PAIG REMILEE —B . BT E®,
i FIN 7] [F 13 2 58 & LR (i B .

(2 YA W B E R AT, Bl g[179:|t[1 »9]a[ 1 ’9]g[1’
9]’5[1’9]3[1’ gjg[l, 9]t|:1, 9:|a[:l, g:lg[L 9]t’ i%ﬁiﬁ?ﬁ
AX829174 RIILECELI N 9610000, f# FH FIN & ik ok [E]
3. %EE PMWL LR BHE SRR E 2 ERGUEK, T
FIN @38 o] ST AL B R A AR 36, FIN B8 TR
EB/NIELL .

3. BHEFFIIR

EEYERFT . EZWFIH(A,C,G, T} 4 T AR
R, A (motiD) BB H R RA R EH R AT ESH
B4y, WS R E T — B AR E T RE , F R B IUPAC 45
HEE X . TR, A RE —HBERFH], — 8 WRFEREM
TR LR R R BB, S LA E O A R B TR
NS, —MERFT BB 3 B Bk, TR L T &4
RNELETFH. WFFIE4ERE PROSITE FEKT RR N
(RK]—z(2,3]—[DE]—z[2,3]—Y, H* [RKIA LR F45
R K, [ 2,308 KE R 2~3 MR8, BN KEA R,
Ak, 7R ZEH 73 PR S PMWL [RIEE L —3L.

F LB HER B PROSITE $4E FE, X4t AL I &
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1243020
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£ 2 FINSEEAEZEFH FHORRER

XAFF AMMB) KER#H HRRXEF EFEHFEG)
chrlAT 29 19 7 82
chr2AT 19 3 1 59
chr3AT  22.7 8 0 73
chrfiAT  16.9 7 2 60
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