
12 d`vxd - minzxebl`e mipezp ipan2012 x`epia 15
KMP - dnbe
.zipaz - P ,zfexgn T.P ly n jxe`a `yix - Pn = P [0] ...P [n− 1].C [0] = −1e ,Pi ly `tiq Pjy jk (i-n ohwd) ilniqwnd jd `ed C [i]y zx
bend dlah epl yi:f` P = aabaa m`

i 0 1 2 3 4 5
C [i] -1 0 1 0 1 2dxrdly `tiq Pjy jk ilniqwnd jd = σ [i] z` 0 ≤ i < len (T ) lkl aygn KMP f` l"pk T, P dpiidz.Tidnbe
.σ (5) = 4e σ (4) = 3 f` P = aabaae T = aaabaacaa m`libxz:xi
bp T zfexgn xear

T ∗ = T [n− 1]T [n− 2] ...T [0] .n = len (T ) xy`k.T = T ∗ m` mex
pilt z`xwp T.mex
pilt Tiy jk ilniqwn i e`vn ,T zfexgn dpezpdnbe
.6 xifgdl jixv ,minex
pilt T1, T3, T6 f` T = abaababa m`oexzt.T = XY y jk Y miiw f` T ly `yix X m`.T ∗ = Y ∗X f` mex
pilt X m`e T ∗ = Y ∗X∗ ,okl.T ∗ ly `tiq `idy T ly `yix X ,xnelk.mex
pilt X ⇐⇒ T ∗ ly `tiqe T ly `yix Xy e`xd - zial.T ∗ ly `tiq `idy T ly xzeia dkex`d `yixd z` `evnl witqn okl.T ∗
n ly `tiq Tjy jk ilniqwnd jd - σ [n] z` xifgpe ,T zipaze T ∗ zfexgn mr KMP uixp

RK mzixebl`.T zfexgn jeza (m llek jxe`a) P1, ..., Pk zefexgn daxd miytgn.O (n+m) - onf.hlwd jxe` + O (k) - oexkif.Rolling Hasha miynzyn
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libxz
τ ∈ dxenz zniiw m` (Y ly dnxbp` X) efl ef dnxbp` ze`xwp n jxe`a X, Y zefexgn izy:miiwzny jk S{0, 1, ..., n−1}

Y = X [τ (0)]X [τ (1)] ...X [τ (n− 1)].zeize`d x
q ztlgd i"r X-n zlawzn Y xnelk.P ly zenxbp` ody T ly zefexgnd izz lk z` `vene P e T zefexgn lawnd mzixebl` eazk'` jx
 - oexzt.k = len (P )e n = len (T ) onqp.Pl zenxbp` O (k!) yi.(k!a z`f miyer ji` - zial) olek z` `vnp.O (n+ k!) - zeikeaiqd .RK uixp'a jx
 - oexzt.X ly zeize`d x
qn rtyen `l X zfexgn lr ely jxrdy Rolling Hash xgap.RK uixp f`e ,deey aeaibd 'wpeta mdly jxrd f` Y ly dnxbp` X m` zrk:xi
bpe Na le
b xtqn xgap a ∈ Σ ziatl`a ze` lkl :`id efk aeaib 'wpet ,dnbe
l
RH (S) =

len(S)−1
∑

i=0

NS[i] .n+ k didz zrk zeikeaiqd
BM mzixebl`:`ed illkd oeirxd.dxeg` miklede seqdn P z` ytgl miligzn •.GST e BST - ze`lah izy ly meniqwnd itl dni
w mivtew dn`zd i`l miribn xy`k •.dn`zd i` dziid ea T zfexgna ezd z` zlawn - BST zlah •.m = len (P )e n = len (T ) onqp

BST [x] =

{

m x /∈ P

m− i− 1 x = Pm−1 [i] :P = aabcba m` - dnbe
l.Pm−1 = aabcb

BST [x] =



















4 x = a

1 x = b

2 x = c

6 else.(dlykp d`eeydd ea Pa qw
pi`d = j) Pa eply mewind z` zlawn - GST •.(edylk ez) P [j]n dpeyy ez onqi α.x 6= P [j] xy`k xP dxevdn zfexgn lk zxne` αP zipazd.tP = P [t]P [t+ 1] ...P [k] :t mewnn P ly `tiq tP xi
bp.GST [j] = m− 1− i f` (ilniqwn i) i qw
pi`a P jeza driten α (j+1P ) m`
GST [j] = 2m− j − f` (ilniqwn t) j+1P ly `tiq `ed Pt la` Pa driten `l α (j+1P ) m`.t− 1

2



:f` P = aabcba m` ,lynl
j αj+1P GST [j]5 6 a 14 6 ba 53 6 cba 72 6 bcba 81 6 abcba 90 6 aabcba 10
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