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Overview

1. What is Pattern Matching?

2. The Brute Force Algorithm

3. The Knuth-Morris-Pratt Algorithm
4. The Boyer-Moore Algorithm

5. More Information



1. What is Pattern Matching?

» Definisi: Diberikan:
1. T: teks (text), yaitu (long) string yang panjangnya n karakter

2. P: pattern, yaitu string dengan panjang m karakter (asumsi m <<< n)
vang akan dicari di dalam teks.

Carilah (find atau locate) lokasi pertama di dalam teks yang bersesuaian
dengan pattern.

» Contoh:
T. the railn 1n spailin stays malinly on the plain

P: main



» Aplikasi:

1. Pencarian di dalam Editor Text

[ Walien - Notepad T —— = | =,

File Edit Format View Help

| rekan Russell,

Alien Pernah Mampir di Crop Circle Inggris
Rabu, 26 Januari 2011 | 15:18 WIB

TEMFO Interaktif, London - Tak selamanya crop circle dibuat manusia. Pada 6 Juli 200
di lokasi crop circle di silburry Hil11, wiltshire, Inggris. wiltshire merupakan wila
kemunculannya lebih dari 12 titik setiap musim panas.

Saksi yang dirahasiakan namanya tersebut adalah petugas kepolisian dengan pangkat se
berdiri dekat sebuah crop circle.

Petugas itu lalu menghentikan kendaraannya dan mendekat. Sosok itu berwujud tiga Tlak
rambut pirang. Saat didekati terdengar suara seperti Tistrik statis. Seketika, ketig

Fakar croﬁ: circle MENEN Russell, yang mewawancarainya, yakin petugas itu melihat ma
yang dialami polisi itu.

Awalnya, makhlulgf™ o - mgenakan pakaian terus
ita menganar1 cof et 0 S |

Egﬁéeflﬂgﬁlﬁglﬂ. Findwhat:  androw statis. "suara itu s
Direction Cancel

[] Match case ' Up @ Down

un saat si polisi me

Pada teriakan peg
ka menghilang dalam s

lari. "Kecepatan|

"Informasinya harus d
serikat, yang mek ;

'|kepolisian wiltshire menolak berkomentar dengan alasan polisi itu sedang tidak bertu

1| 1 | P




2. Web search engine (Misal: Google)

Google

alien

Web Gambar Aplikasi Lainnya = Alat penelusuran

Kiat: Telusuri hasil dalam bahasa Inggris saja. Anda dapat menentukan bahasa
penelusuran di Preferensi

Alien (1979) - IMDb

www.imdb_comAitlett0078748/ ~ Terjemahkan laman ini

% % o Peringkat: 8,5/10 - 365.008 suara

Directed by Ridley Scott. With Sigourney Weaver, Tom Skerritt, John Hurt, Veronica
Cartwright. The commercial vessel Mostromo receives a distress call from an ...

Alien (film) - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Alien_(film) ~ Terjemahkan laman ini

Alien is a 1979 science-fiction film directed by Ridley Scott, and starring Tom Skerritt,
Sigourney Weaver, Veronica Cartwright, Harry Dean Stanton, John Hurt, ...

10 Tahun Diduga Alien, Identitas Makhluk Ini Terkuak - Komp...
sains_kompas.com/__/10 Tahun Diduga Alien_dentitas Makhluk.Ini. Terk... =
25 Apr 2013 - Makhluk yang dijadikan mumi tersebut berwajah aneh dan berukuran
sangat kecil. Apakah benar makhluk itu alien?




3. Analisis Citra

W
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4. Bionformatics

» Pencocokan Rantai Asam Amino pada

rantai DNA

completed
protein
molecule
A
P—— ribosomal
direction of translation messenger RNA subunits

polypeptide chain

transfer RNA that
donated a segrment

messenger

subunits

direction of translation

@ 2006 Encyclopadia Britannica, Inc

Gambar 4. Translasi mRNA menjadi tRNA yvang kemudian
menjadi rantai protein

Septu’Desktop>g++ -0 b bf.cpp

eptu’ Desktop=b
can nama Tile tempat rantail DNA disimpan =

n pattern = CGAUCGAUGCUAGUCGAUCGUAGCUAGCUA

DMA wang ingin diperiksa = ACGATGCTAGCTA
CTAGCTAGC TGATCGATCGATCGATCGTACGTCAGTCGATCGATCGAT
GCATCGTGATEC GG TAGC TAGC TAGCATGC TAGC TAGC TGATC GAT!
GATCGATCGATCGATCGATCGATGC TAGC TAGC TATAATCGATCGECCG
ATGCAGTCAGTCAGTCAGTAGC TGATCTCTECAGCGCATCGTAGCTAG
CTAGCTGATCGTAGC TAGTCAGAC TG TAGTCGATCGATGCATGCAT
TAGCTAGC TAGCTAGC TAGC TAGC TAGACTACGTAGC TAGC TAGCTA
CTAGCTAGC TAGTCGATCGATGC TAGC TAGTCAGTCAGTCGATCGATCG
CTACGTCAGTACATCATC TAGGCAGCAGCATGCTGTAGCCTAGC TAGT
CGATCGATGCATGCTATAGC GO GCGAGTCGTAGC TAGCACACGATGCTA
TCGATGCTAGC TAGC TGATCGATCGATCGATCGTACGTCAGTCGATCGA
GTATATGCATCGTGATGLGCGCTAGCTAGC TAGCATGCTAGC TAGC TGA
TCGATCGATCGATCGATCGATCGATCGATGC TAGC TAGC TATAATCGA
GCATGCATGCAGTCAGTCAGTCAGTAGC TGATCTCTGCAGCGCATCGTA
TECATGCTAGC TGATCGTAGC TAGTCAGAC TG TAGTCGATCGATGCA
GCTAGCTAGC TAGC TAGC TAGC TAGC TAGC TAGAC TACGTAGCTAGCTA
TECTAGC TAGC TAGC TAGTCGATCGATGC TAGC TAGTCAGTCAGTCGA
GCATGACTACGTCAGTACATCATCTAGGCAGCAGCATGC TGTAGCCTAG
TTCGATCGATCGATGCATGC TATAGC GO G GAGTCGTAGC TAGC ACACH
GATCGATCGATGC TAGC TAGC TGATCGATCGATCGATCGTACGTCAGT
TAGCTAGTATATGCATCGTGATGCGCGC TAGC TAGC TAGCATGC TAGT
AGCTAGTCGATCGATCGATCGATCGATCGATCGATGC TAGC TAGC TATA
GCGTCAGCATGCATGCAGTCAGTCAGTCAGTAGC TGATCTCTECAGT
GATGCATGCATGC TAGC TGATCGTAGC TAGTCAGACTGC TAGTCGATCG
ATCGTAGCTAGCTAGCTAGCTAGCTAGCTAGCTAGCTAGACTACGTA
CTAGCATGC TAGC TAGC TAGC TAGTCGATCGATGC TAGC TAGTCAGTCA
ACGACTECATGAC TACGTCAGTACATCATC TAGGCAGCAGCATGCTGTA
ATCGTCTTCGATCGATCGATGCATGC TATAGCGCGCGAGTCGTAGCTAG
CTAGTCGATCGATCGATGC TAGC TAGC TGATCGATCGATCGATCGTACH
AT TAGC TAGTATATGCATCGTGATGCGCGC TAGC TAGC TAGCATI
TCAGTCAGC TAGTCGATCGATCGATCGATCGATCGATCGATGCTAGCTA
ACGTCAGCGTCAGCATGCATGCAGTCAGTCAGTCAGTAGCTGATCTCTY
TCGATCGATGCATGCATGCTAGC TEGATCGTAGC TAGTCAGACTGCTAG
CCATCGATCGTAGC TAGC TAGC TAGC TAGC TAGC TAGC TAGC TAGACTA
AGCTAGC TAGCATGC TAGCTAGC TAGC TAGTCGATCGATGC TAGCTAG
GTACGTACGAC TGCATGACTACGTCAGTACATCATCTAGGC AGCAGC A
CEATCGATCGTCTTCGATCGATCGATGCATGC TATAGCGCGCGAGTCG
AGCTAGCTAGTCGATCGATCGATGC TAGC TAGC TGATCGATCGATCGA
ATCGATGCATGC TAGC TAGTATATGCATCGTGATGOGCGCTAGC TAGC
AGCTAGTCAGTCAGC TAGTCGATCGATCGATCGATCGATCGATCGAT
GCAGCTACGTCAGCGTCAGCATGCATGCAGTCAGTCAGTCAGTAGCTGA
AGCTAGTCGATCGATGCATGCATGC TAGCTGATCGTAGC TAGTCAGAC
GTCGATCGATCGATCGTAGC TAGC TAGC TAGC TAGC TAGC TAGC TAGT
CTAGCTAGC TAGC TAGCATGC TAGC TAGC TAGCTAGTCGATCGATGCTA
TAGTCAGTACGTACGACTGCATGAC TACGTCAGTACATCATC TAGGC A
ATCGATCGATCGATCGTCTTCGATCGATCGATGCATGC TATAGCGC GG
rantai kode protein vang ingin dicari = CGAUCGAUG
rantai kode protein ditemukan pada = 13531

Lama operasi = 1954 microsecond

C:yUsersh Septu’Desktop>

Sumber: Septu Jamasoka, [F2009




String Concepts

» Assume S is a string of size m.

S =XpXy e Xy q

» A prefix of S is a substring S[O .. k]

» A suffix of S is a substring S[k .. m — 1]
* kis any index between 0 and m—-1



Examples S Tald

> All possible prefixes of S: :

a1 i mnm n

e “@" "an", "and", "andr”,

7 1

andre*, "andrew*

» All possible suffixes of S:

7 nm «

"w” “ew", “rew", “drew",

nm «

ndrew” , "andrew:-



2. The Brute Force Algorithm

» Check each position in the text T to see if the pattern P
starts in that position

T:landr ew T: lajn|d|r|e
I — I
P:lrielw P:lrielw

P moves 1 char at a time through T
—>

11



Teks: NOBODY NOTICED HIM
Pattern: NOT

NOBODY NOTICED HIM

1 NOT

2 NOT

3 NOT

4 NOT

D NOT

S NOT

'/ NOT
8 NOT

12



Return index where

Brute fForce in Java pattern starts, or -1

public Statlc int brute(String text,String pattern)
{ int n = text.length(); // n is length of text

int m = pattern.length(); // m is length of pattern
int j;

for(int i=0; 1 <= (n-m); i++) {
J = 0;
while ((J < m) && (text.charAt(i1+3j)== pattern.charAt(3j)))
{ .
Jt++;
3 .
1f (g ==
return 1i; // match at 1
}
return -1; // no match

V' // end of brute ()

13



Usage

public static void main(String args/|[])
{ 1f (args.length != 2) {
System.out.println ("Usage: java BruteSearch
<text> <pattern>");
System.ex1it (0);
}
System.out.println ("Text: " + args|[0]);
System.out.println ("Pattern: " + args[l]);

int posn = brute(args[0], args[1l]);
1f (posn == -1)
System.out.println ("Pattern not found");
else
System.out.println ("Pattern starts at posn “ + posn);

14



Analysis

Worst Case.

» Jumlah perbandingan: m(n—m + 1) = O(mn)

» Contoh:
*[: aaaaaaaaaaaaaaaaaaaaaaaaaahn
*P: aaah



Best case
» Kompleksitas kasus terbaik adalah O(n).

» Terjadi bila karakter pertama pattern P tidak pernah sama
dengan karakter di dalam teks T yang dicocokkan

»Jumlah perbandingan maksimal n kali:
» Contoh:

T:. String 1ni berakhilir dengan zzz

P: 777



Average Case

»But most searches of ordinary text take O(m+n), which is very
quick.

» Example of a more average case:
*T.a string searching example 1s standard
*P: store



»The brute force algorithm is fast when the alphabet of the

text is large
*eg. A..Z a..z, 1.9, etc.

>t is slower when the alphabet is small
*e.g.0, 1 (as in binary files, image files, etc.)



2. The KMP Algorithm

»The Knuth-Morris-Pratt (KMP) algorithm looks for the

pattern in the text in a /left-to-right order (like the brute force
algorithm).

»But it shifts the pattern more intelligently than the brute
force algorithm.

19



Donald E. Knuth

Donald Ervin Knuth (born January 10, 1938) 1s a computer scientist and
Professor Emeritus at Stanford University. He 1s the author of the seminal
multi-volume work The Art of Computer Programming.’! Knuth has been
called the "father" of the analysis of algorithms. He contributed to the
development of the rigorous analysis of the computational complexity of
algorithms and systematized formal mathematical techniques for it. In the
process he also popularized the asymptotic notation.

20


http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Professor_Emeritus
http://en.wikipedia.org/wiki/Stanford_University
http://en.wikipedia.org/wiki/The_Art_of_Computer_Programming
http://en.wikipedia.org/wiki/Donald_Knuth#cite_note-2
http://en.wikipedia.org/wiki/Analysis_of_algorithms
http://en.wikipedia.org/wiki/Big_O_notation

»If a mismatch occurs between the text and pattern P at P[j], i.e

T[i] # P[j], what is the most we can shift the pattern to avoid
wasteful comparisons?

»Answer: the largest prefix of P[0 .. j-1] that is a suffix of P[1 .. j-1]



Example

T:

0

1 2 3

4 5 6

l i

7 8 9

10 11 12

i

b

a

il

b

X

0

1

2 3 4

i

b

i

i

i

5
i

No need tmr :
repeat these
comparisons

0

J

112 3 4

5

il

i

b

(1

a bl
'\
Resume

comparing
here

22



Why
»Find largest prefix (start) of:

abaab ( P[0.4])
which is suffix (end) of:
abaab (P[1..4])

»Answer: ab =2 panjang =2
»Setj=2 //the new jvalue to begin comparison
»Jumlah pergeseran:
s = length(abbab) — length(ab)
=5-2=3



suffix of P 1s “aba’; so b[4]= 3

a | P q } Longest prefix of P, that is also a

7-24




Fungsi Pinggiran KMP (KMP Border Function)

»KMP preprocesses the pattern to find matches of prefixes
of the pattern with the pattern itself.

»j = mismatch position in P[]
» k = position before the mismatch (k=j—1).

»The border function b(k) is defined as the size of the largest
prefix of P[0..k] that is also a suffix of P[1..k].

»The other name: failure function (disingkat: fail)

25



Border Function Example

(k=j-1)
»P: abaaba i o | 1| 2]|3]|a]s
j: 012345 P[jl| a | b | a | a| b ] a

k 0 1 2 3 4
b (k) 0 0 1 1 2

bk) 1s the size of the largest border.

»In code, b() is represented by an array, like the table.

Hint: The border function b(k) is defined as the size of the
largest prefix of P[0..k] that is also a suffix of P[1..k].

26



»b4) means

* find the size of the largest prefix of P[0..4] that is also a
suffix of P[1..4]

* find the size largest prefix of "abaab" that is also a suffix
of "baab“

(k=3-1)

] . " " j 0 1 2 3 4 5
 find the size of "ab /.

P[7] a b a a b a

k 0 1 2 3 4
b (k) 0 0 1 1 2




e Contoh lain: P = ababababca
j=0123456789

28



Using the Border Function

* Knuth-Morris-Pratt’s algorithm modifies the brute-force
algorithm.

* if a mismatch occurs at P[j]
(i.e. P[j] '="T[i]), then
k=Jj-1;
j=b(k); //obtainthe newj

29



KMP in Java

Return index where
pattern starts, or -1

public static 1nt kmpMatch (String text,

{

int
int

int

int
int

String pattern)

n = text.length();
m = pattern.length();
b[] =computeBorder (pattern) ;

1
J

0
0

.
14

30



while (1 < n) {
1f (pattern.charAt (j)
if (3 == m - 1)
return 1 - m + 1;
i++;
J++;
}
else 1f (7 > 0)
Jj = b[j-11]
else
i++;
}
return -1; // no match

Y // end

of kmpMatch ()

== text.charAt (1))

// match

{

31



public static 1int/[]
{

int b[] = new int[pattern.length() ];

fai1l[0] = 0;

computeBorder (String pattern)

’

int m = pattern.length();

int 0;
int 1 = 1;

32



while (1 < m) {
1f (pattern.charAt(j) == pattern.charAt (1)) {

//j+1 chars match
b[1] = 3 + 1;
i++;
J++;

}

else if (3 > 0) // j follows matching prefix
j = bl[j-11;

else // no match
bl1] = 0;
i++;

}

}

return fail; 0
}// end of computeBorder () Similar code
to kmpMatch()



Usage

public static void main(String args|[])

{ 1f (args.

length !'= 2) {

System.out.println ("Usage: java KmpSearch

<text> <pattern>");

System.ex1it (0);

J

System.out.println("Text: " + args[0]);
System.out.println ("Pattern: " + argsl[l]);

int posn
1f (posn

System.

else

System.

= kmpMatch (args[0], args[l]):;
out.println ("Pattern not found");

out.println ("Pattern starts at posn "
+ posn);

34



Example

N @ | blalclalalblalc|clalblalclalblalablh
BN o | blalclalb
alblalclalb

alblalclalh
alblalclalb
alblalclalb

Jumlah perbandingan karakter: 19 kali

35



»b4) means

* find the size of the largest prefix of P[0..4] that is also a
suffix of P[1..4]

= fliond the size largest prefix of "abaca" that is also a suffix of
11 aca”

= find the size of "a“

=1



Kompleksitas Waktu KMP

» Menghitung fungsi pinggiran : O(m),
»Pencarian string : O(n)

» Kompleksitas waktu algoritma KMP adalah O(m+n).

- sangat cepat dibandingkan brute force

37



KMP Advantages

»The algorithm never needs to move backwards in the input
text, T

* this makes the algorithm good for processing very large

files that are read in from external devices or through a
network stream



KMP Disadvantages

»KMP doesn’t work so well as the size of the alphabet
Increases

* more chance of a mismatch (more possible mismatches)

* mismatches tend to occur early in the pattern, but KMP is faster
when the mismatches occur later



KMP Extensions

* The basic algorithm doesn't take into
account the letter in the text that caused

the mismatch.

Basic KMP
does not do this.

a

40



Latihan

Diberikan sebuah text: abacaabacabacababa dan
pattern: acabaca

a) Hitung fungsi pinggiran

b) Gambarkan proses pencocokan string dengan algoritma
KMP sampai pattern ditemukan

c) Berapa jumlah perbandingan karakter yang terjadi?



3. The Boyer-Moore Algorithm

»The Boyer-Moore pattern matching algorithm is based on
two techniques.

»1. The looking-glass technique
* find P in T by moving backwards through P, starting at its end

42



»2. The character-jump technique
 when a mismatch occurs at T[i] ==
 the character in pattern P[j] is not the same as T|i]

»There are 3 possible

cases, tried in order. T l -
X
1
l

" To




Case 1

»If P contains x somewhere, then try to shift P right to
align the last occurrence of x in P with T[i].

l

T X|a T xlal|?|”?
1 and inew
move i and
D l jright,so |
ch‘a j at end X|c|bla

44



Case 2

»If P contains x somewhere, but a shift right to the last

occurrence is not possible, then shift P right by 1 character to
T[i+1].

T Xla|x T Xla|x|?
1 and iIlCW
move i and
| j right, so |
P . P
Cwa‘x j at end ‘C‘W alx
] \ X iS after Jnew

] position



Case 3

»If cases 1 and 2 do not apply, then shift P to align P[0]

with T[i+1].

T

and

T

j right, so
j at end

move 1 and

46



Boyer-Moore Example (1)

T:
a| |platit]e|r|n| [mlalt|clh|iln|g| |a|l|g|o|r|ilt|h|m|

1110 9 8

pOonoon | pOnno poonr Goono
P: N, R Vo R 6
ponnt ponn ponne

Jumlah perbandingan karakter: 11 kali

47



Last Occurrence Function

»Boyer-Moore’s algorithm preprocesses the pattern P and
the alphabet A to build a last occurrence function L()

* L() maps all the letters in A to integers

»L(x) is defined as: // xis a letter in A

* the largest index i such that P[i] == x, or
e -1 if no such index exists



L() Example

P alblalc la|b

*A={a,b,c,d} 0123 45
 P: "abacab" /

a b C d

4 5 3 -1

L() stores indexes into P[]

49



Note

»In Boyer-Moore code, L() is calculated when the pattern P is
read in.

»Usually L() is stored as an array
e something like the table in the previous slide



Boyer-Moore Example (2)

' 'ﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
i ﬂﬂﬂlﬂﬂ

13 12 11 10 9

Jumlah perbandingan karakter: 13 kali L(x) 4

(&)
w
-

51



Return index where

Boyer—Moore In Java pattern starts, or -1

public static i1nt bmMatch (String text,
String pattern)

{
int last[] = buildLast (pattern);
int n = text.length();
int m = pattern.length();
int 1 = m-1;

1f (1 > n-1)
return -1; // no match if pattern is
// longer than text

52



int J = m-1;
do {

1f (pattern.charAt(j) == text.charAt(1i))

1f (3 == 0)
return i; // match
else { // looking-glass technique
i-—;
J==
}
else { // character jump technique
int lo = last[text.charAt(1i)];
i=1+m- Math.min(j, 1+1lo);
J=m-1;
}
} while (1 <= n-1);

return -1; // no match
} // end of bmMatch ()

//last occ

53



public static int[] buildLast (String pattern)
/* Return array storing index of last

{

}

occurrence of each ASCII char in pattern. */
int last[] = new 1int[128]; // ASCII char set

for(int 1=0;, 1 < 128; 1++)
last([i] = -1; // initialize array

for (int 1 = 0; 1 < pattern.length(); 1++)
last[pattern.charAt(1)] = 1;

return last;
// end of buildLast ()

54



Usage

public static void main(String args|[])
{ 1f (args.length != 2) {
System.out.println ("Usage: java BmSearch
<text> <pattern>");
System.ex1it (0);
}

System.out.println ("Text: " + args[0]);
System.out.println ("Pattern: " + args[l]):;
int posn = bmMatch (args[0], args[l]);
1f (posn == -1)

System.out.println ("Pattern not found");
else

System.out.println("Pattern starts at posn "
+ posn) ;

55



Analysis

»Boyer-Moore worst case running time is O(nm + A)

»But, Boyer-Moore is fast when the alphabet (A) is large,

slow when the alphabet is small.
e e.g. good for English text, poor for binary

»Boyer-Moore is significantly faster than brute force for
searching English text.

56



Worst Case Example

T " ..a
"1 999ad. ¥ a |a|alalalalalala
6 5 4 3 2 1
P:ﬂﬂﬂﬂﬂﬂ
X12 11 10

e P: "baaaaa"

X 18 17 16 15 14 13

A4 23 22 21 20 19

Jumlah perbandingan karakter: 24 kali nﬂﬂnnn




5. More Information

»Algorithms in C++ This book is

Robert Sedgewick in the CoE library.

Addison-Wesley, 1992
* chapter 19, String Searching

* Online Animated Algorithms:

* http/www.1cs.uci.edu/~goodrich/dsa/
llstrings/demos/pattern/

* http://www-sr.informatik.uni-tuebingen.de/
~buehler/BM/BM1.html

e http://www—igm.univ-mlv.fr/~lecroqg/string/

58



Latihan soal
Pencocokan String



UAS 2023

1. (a) Berikan contoh sebuah pattern sepanjang 5 karakter dan teks sepanjang > 10
karakter sedemikian sehingga algoritma pencocokan string dengan KMP sama
jumlah perbandingan karakternya dengan algoritma brute force pada kasus
terburuk. Perlihatkan proses pencocokannya dan jumlah perbandingan karakter
pada masing-masing algoritma.

(b) Diberikan teks sebagai berikut:WELCOMETOMYCOALLISION. Carilah pattern
COAL dengan algoritma Boyer-Moore. Dalam menjawab soal ini, perlihatkan

proses pencocokan stringnya, hitung last occurance, dan hitung jumlah
perbandingan karakter yang terjadi



Jawaban:

(a) Banyak contohnya. antara lan:

Teks:

Pattern:

Brute Force

Teks:

Pattern:

aaaaaabcdef
bcdef

aaaaaabcdef
1
bcdef
2
bcdef
3
becdef
|
bcdef
5
bcdetf
b
bcdef
7891011
bcdef

11 kali perbandingan karakter

KMP

Teks:

Pattern:

aaaaaabcdef
1
bcdetf
2
bcdet
3
bcdet
4
bcdef
5
bcdef
6
bcdef
/891011
bcdef

11 kali perbandingan karakter



Huruf | C iy lainnya
L(1) C 2 -1
WIE |L|C M|IE|T|OM|Y |C [O|A S n

1
c |0 |A|L

C A | L

C |0 [A|L
C |0 |A

Ada 7 kali perbandingan karakter




UAS 2019

Diberikan P = 10010001 dan T = 100100100100010111. Gambarkan/perlihatkan
proses pencocokan string P pada teks T masing-masing dengan algoritma Brute
Force, KMP, dan Boyer- Moore. Gunakan angka-angka 1, 2, 3, ...untuk
memperlihatkan jumlah perbandingan (seperti slide kuliah). Berapa jumlah
perbandingan karakter yang terjadi?
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