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Kmp for string matching

A = XYXXYXYXYYXYXYXYYXYXyXx, B =xyxyyxyxyxx
23456789 1011121314151617 181920212223
y £ X y Xx

1
x yxXyyXxyxyxyyXxyXxXyxux
. xy xy -
2: x o
3 Xy *
4: Xy xyy':
5: X * v ¢
6: Xy XxXyyxyxyx«x
7: X - - -
8: Xy x « - -
9: x o X
10: X « _
11: X yxyy" - -
12: x - -
13: XyXxyyxyxyxzx
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1 2 345 6 7 8 9 1011121314151617 181920212223
X'y X Xy Xy xyyXxyxyxyyWuxyoxyxx
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Compute next
next(jH1 faxr(f-l_m__ - i~1 J
ITI ' “r m
M C & 6.24 I next(i)

MA: B(KENmBFRFH)
BWH: next ( K/NRm B )

begin
next(1) :=-1; /_/H [\
next(2) :==0; i= 1 2 3 4 5 6 7 8 9 10 1
fori:=3tomdo
Ji=next(i=1)+1; B= x y x@ y |x 'y xl@ X X
while b;_; # b; and j >0do =
ji=next(j)+1; next= -1 0 0 1 2 0 1 2 3+1=-4 3
next(i) :=j A 6.22 next #HHE
end
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Kmp for string matching

W3k String_Match (A, n, B, m)
WA: A(KEInNFRE) B (KERmIFRHS)
(& next HEEH I, WH 6.25)

WH: Starr ({#18 B 2 A P A [Star ] FFEREOF BB THR)
begin

J=15i=1;

Start :=0;

while Start = 0 and i<n do

ifBljl=Ali] then

Ji=j+1;
i=i+1 m———-—- ——-=-
olse Nextlf /) 7
j:=next[j] +1; Move B right by (j-next[j]-1.) |! NI PN
i j=0then | VE B next(j)<j-1
jr=1; D AP
ir=i+1;
Wfj=m+ I then Siart :=i-m Succeed!

end



Minimum edit

* Edit string A to become B with fewest steps:
insertion, deletion or replace.

Min cost of modify | | abbc—=>babb
An to be Bm : Cn-1,m)+1 (ﬂﬂﬂ%an)
C(n,m) = min{ C(n,m—1)+] (#EAYS b, ILEEFENFRF)
C(n—=1,m=1D+c(n,m) (FHFHEILA a,)
y M col
—

\

c(, j)= 0 WRa =b,
’ 1 e aiatbj >N row
' Clij)
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Randomized algorithm

* Monte carlo—> the change of giving wrong
answer is neglectable.

* Las vegas = always gives a true output, costly.

Find a number in larger half using monte carlor sampling 100 seeds: 1—(%)100




Random number generator

o ZRMEIE]SyEr()=(r@-1) b+ 1)modr

* Lienar congruential generator: x.., = (aX,, +¢)  (mod m)
¢ NZAH 24 K
b LKL ¢ D —i ¥, B =0ii%E x21, H x B

#include “math.h”
#include “windows.h”

srand(GetTickCount());
rand(); /*[0,65535]*/




Longest increasing sequence

© X1,X2,....Xn I HEIL T Fxis, Xiz, ... ,Xix. I SEXT/F
B j<k, xj<xj+1. LIS YIX L 241 Hh i K3

IHgh 1R 15 1

C AR (EREIR): BREAKENT m 957, T REHENFKH

}

i# 3% 55 .
PRERZE (FoRER): BEEASAKENT m AFF, ol TECHREREK

C #h ik 3 5,
MR (BZRER): LRINKAENT m 94, T ECTHEAREL
C Gl 3 5, ARAF IR K i 5 5 69 KR B R BRI AN B ) KRS ),

AMRIE (BIREIR): LREMKENT m 957, soilldofTrHEE k < m-1
K i BIS (k), ®wRAEME,



o SKEFEANPILISH, lastTtcz i/ NE HBIS.

* Key observation: BIS(1).last < BIS(2).last< - - - < BIS (s).last.
Proof: [ 1% & AT AF -1~ BIS(m-1).last>BIS(m).last
A BIS(m-1).last > BIS(m).last > BIS(m)[last-1]

M BIS(m) K A m-1 A BT R TE i — S LIS(m-1)
i /2 : LIS(m-1).last<BIS(m-1), 7 & !

Code: http://staff.ustc.edu.cn/~szhou/course/algorithmFundamentals/lis.zip



http://staff.ustc.edu.cn/~szhou/course/algorithmFundamentals/lis.zip

Find the largest and the second largest
number
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