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Data: T
Result: new table
Rehash( T ):
loadFactor = T.numberOfKeys/T size;
if not at end of this document then

Create new Thew of size, Tsize * 2;

Choose hnew with cardinality of Tnew size;

while T not empty do

‘ Insert object in Tnew using new hnew;

end
end
T = Tnew, h = hnew;

Algorithm 1: How to Rehash hash table?
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$$ PolyHash S« i

Data: S;p,x
Result: hash
hash = 0;
for i from [S/ -1 down to 0 do

| hash = (‘hash * x + S[i] ) mod p;
end
return hash;

Algorithm 2: How to implement PolyHash hash function ?

Y=1SI:Jke
+ = hash
S[Y] mod p = hash
S[Y]x + S[V] mod p = hash
S[Y]pow(x<Y) + S[V]x + S[+] mod p = hash

Ly SOy Ly ) SOl AYY

S ol pSuol ol sl poadosls T (Text) iy, o5 P (pattern) <) S dlyw
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Data: S1,52
Result: boolean(true or false)
if /S1/ I= /S2/ then
‘ return False;
end
for i from 0 to [S1/ -1 do

if S1fi] I= S2[i] then

return False;

end
end
return hash;

Algorithm 3: Are Equal tow string ?

Ll O(JP|) YU S s> oo
: Gl J} a\) 6JLA o:ltg: ey 4.1}4.»

$¢ FindSubStringNative 5 . f

Data: T,P
Result: positions
positions = empty list;
for i from 0 to [T/ - /[P/ do

if AreEqual(Tfi..i+/P/-1], P) then

‘ positions.Append(i);

end
end
return positions;

Algorithm 4: positions of pattern in text
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Data: T,P
Result: positions
p = big prime , x = random(1, p-1);
positions = empty list;
pHash = PolyHash(P, p, x);

for i from 0 to /T/ - /P/ do
tHash = PolyHash( T[i..i+|P|-1], p, X);
if pHash != tHash then

| continue;
end
if AreEqual(T[i..i+/P/-1],P ) then

‘ positions. Append(i);
end
end
return positions;

Algorithm 5: positions of pattern in text

Olosl (Jyasiin o 12l loy Dy go ol 53 Sl il @l ) o5 90 STl S Sloj 1 lasin
S| rf b« universal family ie <G s collision sl S wsb
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.;;‘Jﬁuu;’&oﬁgbjbjj

a5L oo PolyHash sl 5,50 i 6\3 SoS g
Pp = { hp(s) = sum(S[i]Jpow(x:i)) mod p }

Consecutive substrings

T= b e a c h
encode(T)=[1[4]0[2[7] [P =3
h("ach") = 0+2x+7x°

Ix L
h("eac") = 4+0+2x
H[2] = h("ach") = 0+ 2x+ 7
H[1] = h("eac") = 4 + O0x + 2x% =
=4+ x(0+2x) =
=4+ x0+2x+ 7)) —7x° =
=xH[2] + 4 — 7%

Slse sl €y 5 o lake e BLS,| FYY S

pgdn Sl e slo wd 25 o 25 S5k g ol Solg s
H[i] = x*#H[i+1] + ( T[i] - (T[i+|P|] * pow(x, [PI)) mod p] )
g0 o3liin) 128 lum 5 Ol LSS olsis |y pow(x, |P|)
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¢¢ PreComputeHashes oS <& i

Data: T,|P|,p,x
Result: H
H = array of length |T| - |P| + 1 ;
S = T(|T| - [P| ... [T-1];
H{/T| - [P]) = PolyHash(S, p, )
y=1
for i from 1 to [P/ do
| v = (v*x) mod p;
end
for i from [T/-/P/-1 down to 0 do
| H[i] = *H[i-+1]+T[i]-y*T[i+|P|] mod p ;

end
return H;
Algorithm 6: hash of substring
eSn 3L b ol ) s I
$¢ main RabinKarp 48 & f
Data: T,P

Result: positions
p = big prime , x = random(1, p-1);
positions = empty list;
pHash = PolyHash(P, p, x);
H = PreComputeHashes(T, |P|,p,x);
for ¢ from 0 to /T - [P/ do
if pHash != Hfi] then
‘ continue;
end
if AreEqual(T[i..i+/P/-1],P ) then
‘ positions.Append(i);
end

end
return positions;
Algorithm 7: positions of pattern in text
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