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Abstract: Approximate string matching is a fundamental technique in data retrieval that
allows for typo errors or misspellings. It is widely applied in databases, search engines, and
various applications or online services. To enhance the speed and accuracy of data retrieval,
the development of new algorithms remains a significant challenge in computer science
research. This paper introduces a novel data structure for approximate search, called the Single
Inverted List, which supports a configurable level of error tolerance. Based on this structure,
a new approximate string matching algorithm is developed. Theoretical analysis shows that
the proposed structure can be constructed with time complexity proportional to the length
of the pattern string and requires storage space equal to the sum of the pattern length and
the number of distinct characters. The proposed algorithm achieves search performance with
time complexity proportional to the product of the text length and the pattern length, while
also supporting error-tolerant matching. Experimental results demonstrate that the proposed
structure consumes the least memory compared to well-known existing algorithms, and the
developed algorithm performs approximate searches efficiently, nearly as fast as the fastest

existing methods, while maintaining linear-time performance.
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f1919 2

ATNIUNNNUYDIDNVTLUUY p = aabcz

Character (W)

Inverted Lists (1, /1, )

a <1:0>,<2:0>
b <3:0>
C <4:0>
z <5:1>

Algorithm 1: Inverted-List Table (p =c,, ¢, €, .oy €,)

1 Create table for all alphabet over

2 j=1

3. While j <m) Do

4. Create inverted list of char (Cj) and add to at suitable field [% or Iﬂq

5 ] (—] +1

6 End of While

vauun 1 nsiidesenisnndu 7,
vize 1, T 7 Sanadudouduna O1)

fgaul fuua ) Wuilerdunisuey; i
Wy fie AdidnDs 1, waz w, Ao Adiide 1,
At NSNENNTNTUEY T MuAENTRveN
msunswey vild msdtis 7, 9 flw, )
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MIN 7 Weu1s0AseunguNITUTIIaNY TN,
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Mndunewdsly Algorithm 1 wudn
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3.2 YUABUITNITAUNIBUUUTZUN

LﬁadauﬁﬁflLauaﬁauﬁwé’@ﬁauﬁmim
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UNUNIN 1 AMuuAlA VL A9A1319n13
waveiosiil w, woz w, \WuAddte I, uae
I, e I, waz 1, lu VL meileidu
flw, ) vize flw, ) faududou O(1)

a L4

figaul muue VL usnseanisuey Tu
flondl 4 uazvnuilun 1 §efd w, uaz w,
detduagld fw, ) wae flw, ) iewdhis 1, uay
1, seanududeu O(1) aamgeiun 1 #

YNNI 2 ASUITIUANSHARWDN 7 9
ASINUTIBAINARY text[N] ag IVL a9 Tdaau
Fugau O(1)

a 4 1Y

g Muvualy text[N] Ae 8NN

Tomrw T Mwvandududdld w,  uay w,
pos,

pos,1

Ay Wewnde 1,  uaz 1, T
pos 0 pos .1
M54 7 Aldanududou O(1) mumguiun 1
wazdh 1,  way I, a3 IvL fe O(1) A
pos.0 pos |
UNwNsn 1 #
Hgun 5 n1seiiunis (operate) Av
nmMImaNseillowes 1, wav/vse I,
; q:1,0 q:1.1
Tu VL1 dowllosluda 1, uaz/vse I,
£2,0 . \ £2,1
Tu VL2 Tagfiansandunis £2 Ainsiiiawnain

el Bsagldnanisdniunindu 1, uaz/vie

Iﬂbgz,l

Algorithm 2: Inverted-List-Approximate-Search p = ¢, ¢, ¢, ..., €, T= tytyest, d

Preprocessing:
Create Inverted-List-Table (p)
Searching:

11 N=1, SearchWindow=1, pos=1, VL1=@, VL2= ¢, f=0

/1, inT tolVLl

Analyze continuity of IVL1 and IVL2 and keep it into IVL1 set f=f+1 if non-continuity

2: While (N<=n-d) Do

3: Store all member of row(text[N]) Iipm,o ot

4 While (f<d and pos<=m)

5: If VL1 = ¢ and f<=d

6: VL1 = <pos:0> if pos<m or IVL1=<pos:1> if pos=m

T N=N+1, pos=pos+1

8: Else

9: Keep only <pos:0> in IVL1

10: N=N+1, pos=pos+1

11: Store all member of row(text[N]) Ii,m,o / ]/WLM1 in T to VL2
12:

13: Report result of matching if IVL1 exist <pos:1> and pos=m

14: End of If

15: Report result of matching if IVL1 exist <pos:1> and pos=m or f<=d and pos=m
16: End of While

17: SearchWindow=5SearchWindow+1

18: N=SearchWindow, pos=1

19: End of While
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