XAU CON CHUNG DAI NHAT (Longest Common Subsequence - LCS)

Xau ky tw S goi la xau con ctia xau ky tw T néu c6 thé xod bét mot s6 ky tw trong xau T dé€ dwge xau S. Cho hai xau
Ky tw X = x1%5 .. Xy vaY = y;¥5 ... V. Tim xau Z ¢6 d6 dai Ién nhatla xdu con ciaca X vay.

Dir liéu: Vao tir file van ban LCS.INP

® Dong 1 chira xau X chi gdm cac chit cai hoa c6 do dai khéng qua 103 ky tw

® Dong 2 chira xau Y chi gdm cac chi cai hoa c6 d6 dai khong qua 10° ky tw

Két qua: Ghi ra file vin ban LCS.OUT x4u Z tim dwoc

Vi du:
[[ Lcs.1np LCS.OUT
ABCDEFGHIXYZ | ABCDEFGHIZ
ABCXDEFYGHIZ

D€ y rang trong bai toan nay n kha 1ém. Thuat to4n truyén théng véi dd phirc tap ©(mn) khong dung dwoc. Ta tim
thuat todn tin dung dic diém m kha nho (m < 1000)

Truwdéc hét ta quan tAm téi bai toan tim LCS:
DPat ham muc tiéu: Goi f[i][k] 1a chi s6 j nh6 nhat théa man: LCS ctia x[1 ...i] va y[1 ... j] c6 d6 dai ding bang k.
Mang f c6 kich thwéc [1...maxM, 0 ...maxM].
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bé tinh j = f[i][k], ta phan tich xem LCS trong dinh nghia cta f[i][k] dwoc x4y dwng nhw thé nao? LCS nay duoc
xay dung thuéc mét trong 2 kiéu tuy thudc vao quyét dinh: C6 14y ky tw ¢ = x[i] vao dudi LCS hay khong

Néu khong 1ay x[i] vao dudi LCS, ta cé f[i]l[k] = f[i — 1][k] bdi trong TH nay ta c6 thé bo x; ra trong viéc tim LCS:

,..
|
=

1 i m
X c

Length(}(CS) =k

~N
J
S

~

= fli k] =]f[i —1,k]

Néu c6 14y ¢ = x[i] vao dudi LCS. Hién nhién khi d6 véij = f[i][k] thi y[j] = x[i] = ¢ do ta cin chon j nhé nhat.
Hon nira néu cat bd ky tw ¢ & dudi LCS, ta phai thu dugc mot LCS dd dai k — 1 ctaxaux[1..i —1]vay[1l..j —1],
tiec1a f[i — 1][k — 1] phai bang j' nao d6 ding trwdc j. Vay f[i][k] dwoc tinh bang cach tim vi tri ky tw ¢ dau tién
trong day Y dng sauvitrij' = f[i — 1][k — 1]
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Di nhién trong hai quyét dinh 14y hay khong l1ay ¢ = x[i] vao dudi LCS ta chon quyét dinh tot hon (cho f[i][k] nho
hon). Co s& caa CT truy hoi la f[i][0] = 0, Vi

Tiép theo, ta xét bai toan hd tro nham gidm dd phirc tap tinh toan ctia loi gidi: D6 1a cho mat vi tri j va ky tw ¢, tim
gljllc] 1a vi tri xudt hién dau tién cta ky tw ¢ sau vi tri j trong day Y. Ta ti€p tuc mét bai toan giai cong thirc truy
ho6i don gidn:

% Néuy[j+1]=ctacogljllc]=j+1

¥ Néuylj+ 1] # ¢, taco gljllc] = glj + 1][c]

Mang g[0...n]['A"...'Z'] dwoctinhvéij=n—1,n—2,..0vac € ['A".."Z']. Co s g[n][Vc] :=n + 1(+x)
Trong C++ taco thé &nh xa ky tw ‘A’12 0, ‘B’1a 1, ..., ‘Z’ 14 25 cho phu hop cach danh chi s6 mang.

Tom lai:

Quy hoach déng tinh mang g[0 ...n]['A"..."Z'] (0(26n))

Tiép theo quy hoach dong O0(m?) tinh mang f[1 ...m][0 ...m] véi co sé f[i, 0] = 0 va cong thirc truy hdi

fli — 11[k]
glfli — 11k — 11, x[d]]

Truy vét: Tim k 1é6n nhit sao cho f[m][k] < +oo(=n + 1)
Néu f[m][k] = f[m — 1][k], truy vét tiép f[m — 1][k] bang vong ldp (datm :=m — 1)
Néu khong, thong bao chon x[m] vao LCS, truy vét tiép f[m — 1][k — 1] (ddtm :=m — L;k ==k — 1)

flillk] = min{
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