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Bai 1. L4t san — LATSAN
Bai 2. Cay da sic — COLORTREE

Bai 3. D3y cling tién — KLIMIT



Bai 1. Lat san — LATSAN
Tham lam
Truy hdi



Bai 1. Lat san — LATSAN

» Dang bai: INTERACTIVE.

> Dit it cdu hoi nht c6 thé dé xéc dinh dugc cach I4t da cla
ca san, mdi cau hdi cé dang:
“Vién d4 phd 1én 6 (i,j) con phi Ién nhiing 6 nao khdc?”

(L2 (L3) (14)

2,1)]122)1(2,3) (2,4)

31132 (33|34

(41)](4,2) (43)](4.4)




Tham lam

> Xay dung tap P gbm tit ca 2nk(nk — k + 1) trang théi vi tri
c6 thé dit clia mét vién gach.
> Goi deg[u][v]la sb lugng trang théi vién gach chia 6 (u, v)
hay sb trang thai chia vi tri (u, v) trong dé.
» Ta thuc hién truy vAn vi tri c6 nhiéu kha nang dat vién gach
de 1&n nhit (deg[u][v] 16n nhét)
> Mai truy vAn tr3 vé, thuc hién cap nhat vién gach chia né:
» Dién vién trang théi gach vao bang. )
» Loai bd khéi tip P tat cd cic trang thé,i chira bat ky 6 nao dé
trong cac 6 thudc vién gach vilra tim thay.
> M3i trang thai loai bd, ta gidm deg[u][v] clia & thudc trang
thai dé.
> Khi mét ¢ deg[u][v] =1, ta xc dinh dugc trang thdi cla
vién gach chita né. Thuc hién tiép tuc cdp vlra tim thay.



Truy héi (100%)

> Trudng hop k = 2, chi can hdi cac 6 (x,y) c6 x + y chin va
xy dung cac vi tri con thidu. C6 thé chiéing minh cé ding mét
cach xdy dung.

> Trudng hop k > 2, xba bd cac dong i x k + 2 va cac cbt
J X k+2(0<1i,j< k), matrin con lai cé kich thudc
n(k —1) x n(k — 1). Giai quyét tuong tu nhu trudng hop
k — 1 sau dé xay dung lai cic dong va cac cot vira bi xda.

> S5 cau hdi ding bing n?.



Bai 2. Cay da sic — COLORTREE
Subtask 1 (12 diém): g < 1000
Subtask 2 (36 diém): g < 10, chi c6 su thay déi loai 1 va tai
thai diém i,u=i
Subtask 3 (52 diém): ¢ < 10°



Bai 2. Cay da sic — COLORTREE

X4c dinh d6 da dang cda cly sau tiing thdi diém.




Subtask 1 (12 diém): g < 1000

> Xay dung tap cic xau dai dién.
> Sir dung Set d& luu trif, quan y.



Subtask 2 (36 diém): g < 10, chi c6 su thay d6i loai 1 va
tai thoi diém i,u =

St dung gidi thut suffix array va x(r ly offline:

> XU If offline doc tit ca dif lieu vao médt luct.

> Xay dung bang mang tién tb (suffix array) ctia xau cubi cling
(do6 dai q).

> V6i mdi 1an thém vao 1 ky tu, gia st ta tao dudc thém xau S
(theo thd tu ngugc). Goi A 13 xau 16n nhat nhd hon S da dugc
thém, B 13 xau nhé nhat d3 dugc thém. Khi dé, s lugng xau
khac nhau con trong tap biéu dién dudc ting thém I3

S| — LCP(S,A) — LCP(S, B) + LCP(A, B)



Subtask 3 (52 diém): ¢ < 10°

Tiép can gibng subtask 2:
> S& dung Set dé quan ly, duy tri tap thi tu xau (suffix array).
> D& so sanh 2 x§7u len gbc tir 2 cﬁnh u, v ta st dung ham bam
va bang thua dé luu trir, tim kiém, so sanh.
» Khi thém ho3c xéa mét dinh njéi, sb6 xau khac nhau duoc
tang Ién/gidm di mét lugng gidng cdng thic trong subtask 2.



Bai 3. Dy ciing tién — KLIMIT
Tham lam
Xay dung theo tung I6p



Bai 3. D3y cung tién — KLIMIT

» Dang bai: OUTPUT-ONLY

» Cho hai s6 nguyén duong n va k. Can tim mét diy
X1,X2,...,x; dai nhat cé thé, théa man:

>

>
>
| 4

x; 13 xau nhi phan do dai n c6 khdng qua k bit 1 (1 </ <),
Xi # xjvéimoi 1 <i<j<y,

Khoang cach Hamming giita x; va x;1 bing 1 1<i<),;
Goi a; la téng sb bit 1 clia x; va xiy1 (L < i< ?), khidé ala
mdt day khéng gidm.



. D3y cuing tién — KLIMIT

tags: Middle levels, k-limited gray code

Dung db thi véi m&i dinh 13 mét xau nhi phan dé dai n cé
khéng qua k bit 1, hai xau ni véi nhau néu khodng cich
Hamming giita chiing bing 1. Trong sb clia mét canh |3 téng
s bit 1 cGia hai xau ma canh dé néi vao;

Can tim dudng di don di qua nhiéu dinh nhit, sao cho trong
sb c4c canh trén dudng di 13 khéng gidm;

Cén trén: 2min(ODD, EVEN) + 1 v6i ODD = 37,1 (514)
va EVEN =3 5., (2",) vi day la d6 thi hai phia



Tham lam

» Bit diu tir mét dinh, mé rong dudng di hién tai;

> Néu c6 nhiéu dinh c6 thé ndi thém vao dudng di thi chon dinh
c6 bac (so canh ndi ra ngoai dudng di) bé nhat;

» L3p lai viéc chon dinh bit dau va cap nhat két qu3;

» Csch tiép can nay c6 thé dat dugc db tbt xap xi 60% can trén.



Xay dung theo tung I6p

» Goi I6p thit i 1a tdp cdc xau nhi phan do6 dai n va cé i bit 1;

» Tim dudng di c6 dang Py + P1 + ...+ Px_1 trong d6 P; la
duong di giita 16p thd 7 va I6p tha i + 1;

» Dudng di dusc xdy dung quy nap, bing cich thém dan ting
bit cho du n bit;

» Cich tiép can nay c¢6 thé dat dugc d6 tbt bféng ddng cén trén.
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