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Mars

Nhw da biét, cac Phraoh 1a nhivng ngwdi dau tién kham pha vi try. Ho da phéng con tau vi try dau tién 1én
hanh tinh Thutmus | (ngay nay duoc biét dén véi tén 1a Sao Héa). B& mat cha hanh tinh c6 thé duwoc mo
phdng béi moét lwdi (2n + 1) X (2n + 1) cac 6 vudng véi mbi 6 chira dét hodc nwéc. Trang thai cla 6 &
hang 7 va cot j (0 <4i,j < 2-n) dwgc ki hiéu bang s[i][j] = '1' néu n6 chia dét, va s[i][j] = '0' néu nod

chya nwdc.

Hai 6 d4t dwoc ndi la két ndi véi nhau néu gitva ching cé mot dweng di chira cac 6 dat trong d6 hai 6 lién
tiép nhau thi c6 chung mét canh. Mét hon dao trén hanh tinh dwoc dinh nghia 1a mét tap téi da cac 6 dat sao

cho hai 6 bat ki trén dao dwoc két néi vai nhau.

Nhiém vu ctia tau vi tru 1a dém sb hon dao trén hanh tinh. Tuy nhién, nhiém vu nay khéng dé dang béi vi tau
vil try st dung may tinh cb dai. May tinh c6 mét bd nhé h dé chiva div liéu dwdi dang mét mang hai chiéu
kich thuwéc (2n + 1) x (2n + 1), trong d6 mdi phan t& clia mang cé thé chira mdt xau nhj phan c6 do dai
100 trong d6 méi ki tw 14 '0' (ASCII 48) hoac '1' (ASCII 49). Khéi tao ban dau, ki tw dau tién ctia méi 6 nhé
chtra trang thai ctia méi 6 trong lwdi, hli][][0] = s[¢][j] (v&imoi 0 < 4,5 < 2-n). Tat ca cac ki tw khac cla
h dwoc khéi tao bang '0' (ASCII 48).

DPé x ly di¥ liéu lwu trong bd nhé, may tinh chi cé thé truy cap mét vung nhd kich thwéce 3 x 3 cla bd nhé
va ghi dé gia tri vao 6 trén-trai ctia vung d6. Mét cach hinh thirc hon, may tinh c6 thé truy cap céac gia tri tai
cac 6 hfi..i +2][j..J +2] (0 <4,j <2-(n—1))va ghi de gia tri tai 6 h[¢][j]. Qua trinh nay s& dugc goi la
xrlyé (¢,7).

Dé giai quyét gidi han clia may tinh, cac Pharaoh sir dung moét co ché nhw sau:

o May tinh sé xt ly bé nhé théng qua n buéc.

« O buwsc k (0<k<n-—1), ddt m=2-(n—k—1), may tinh sé x ly 6 (i,j) voi moi
0 < 1,5 < m, theo thi tw tdng dan cla 4, va v&i mdi 4 theo thi tw tang dan cla j. N6i mét cach khéac,
may tinh s& x Iy cac 6 theo th¢ tv sau:  (0,0),(0,1),---,(0,m),
(1,0),(1,1),---,(1,m),---,(m,0),(m,1),- -, (m,m).

« O budc cubi (k = n — 1), may tinh chi xt Iy 6 (0,0). Sau dé, gia tri ghi tai 6 h[0][0] s& bang sb lvong
hon ddo trén hanh tinh dwéi dang nhi phan trong dé bit cé trong s6 nhé nhéat trong sb dwoc lwu & ki tw
dAu tién cla xau.

Biéu db bén dwdi mo td cach may tinh x&r ly mét bé nhé kich thudc 5 x 5 (n = 2). © mau xanh nuwéc bién

thé hién cac 6 dang dwoc ghi dé gia tri vao, va cac 6 duwoc td mau thé hién ving dang dwoc xi 1y.

Trong bwéc 0, may tinh sé x ly cac vung theo thir ty sau:
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Trong buéc 1, may tinh sé& xt ly duy nhat mot ving:

Nhiém vu cla ban 14 cai dat mét phwong phap dé& cho phép may tinh dém sé lwong dao trén hanh tinh

Thutmus | theo cach may tinh hoat déng.
Chi tiét cai dat
Ban can cai dat mét ham sau:
string process(string[][] a, int i, int j, int k, int n)

 a: mdt mang 3 x 3 biéu dién moét vung dang duoc x Iy, cu thé 1a a = hli..i + 2][j..7 + 2], trong d6
mdi phan tl clia a 1a mét xau cd dé dai bang dung 100 va méi ki tw s& béng '0' (ASCII 48) hodc "1
(ASCII 49).

» 1,7:dong va cét clia 6 ma may tinh dang xt ly.

o k: bwdc hién tai.

« n:sb lwong budc, va kich thuwdc clia bé mat hanh tinh chva (2n + 1) X (2n 4+ 1) 6.

« Ham nay can tra lai mot xau nhj phan c6 d6 dai 100. Gia trj tra vé sé dwoc lwu trong bé nhé may tinh
tai 6 h[i][j].

« Lan goi cudi clia ham nay sé xuét hién khi £ = n — 1. Trong Ian goi nay, ham can tra vé sé lwong déo
trén hanh tinh dwéi dang biéu dién nhj phan trong dé bit cé trong sb nhd nhat dwoc lwu tai vi tri 0 (ki
tw dau tién cha xau) va bit cé trong sd nhd thi nhi dwoc lwu tai vi tri 1 va tiép tuc nhw vay.

« Ham nay bét budc phai doc 1ap véi bat v bién tinh hay bién toan cuc nao, va gia tri né tra vé chi nén
phu thudc vao cac tham sbé duoc truyén cho no.

Mbi test lién quan dén T kich ban ddc 1ap (tirc la cac bé mat khac nhau cia hanh tinh). Hoat dong ctia ham
do ban cai d&t cho méi kich ban bat budc phai doc lap véi thi tw cac kich ban, bdi vi cac 161 goi dén ham
process cho mdi kich ban cé thé khéng xay ra lién nhau. Tuy nhién, né dwoc ddm béo rang véi méi kich

ban, cac |&i goi process xuét hién theo mét trinh tw da dwoc xac dinh trong dé bai.

Thém nira, v&i méi test, phién ban chwong trinh cia ban cé thé dwoc goi thwe hién mét sé 1an cung luc. Cac
gi&i han vé& bd nhé va thdi gian thwe hién |a cho tAt cd cac phién ban chuwong trinh gop lai. B4t cir viéc thiy
coé chuy dé truyén dir liéu gitra cac phién ban chwong trinh sé dwoc coi la gian 1an va sé dan dén viéc bi loai
khai ki thi.

Cu thé 13, bat ci théng tin nao dwoc lwu trong bién tinh hay bién toan cuc trong qua trinh goi mét ham

process sé& khéng dwoc bao tén trong cac lan goi ham tiép theo.
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Céc rang budc

« 1 <T <10

e 1<n<20

s[i][j] béng '0'(ASCII 48) hoc '1'(ASCII 49) (v&i moi 0 < 4,7 < 2 - n)

Do dai cla h[¢][7] bang dung 100 (v&imoi 0 < i,5 < 2-mn)

« MB&i ki tw clia h[i][j] bing '0' (ASCII 48) hodc '1' (ASCII 49) (véimoi 0 < 4,§ < 2 n)

V&i méi 1oi goi ham process :

e 0<k<n—-1
¢+ 0<4,j<2-(n—k—-1)

Subtask

1. (6 diém)n < 2
2. (8diém)n <4
3. (7 diém)n <6
4. (8 diém)n < 8

5. (7 diém)n < 10
6. (8 diédm)n < 12
7. (10 diém)n < 14
8. (24 diém)n < 16
9. (11 didm)n < 18
0. (11 diém) n < 20

1
Cac vi du

Vidu1

Xét trwdng hop n = 1 va s nhw sau:

ll' lOl 'Ol
ll' lll 'Ol
IO' lOl '1'

Trong vi du nay, b& mat hanh tinh chva 3 x 3 6 va 2 hon ddo. O day chi cé mét bwdc goi ham process.

Trong bwéc 0, trinh chdm sé& goi ham process dang 1 lan:
process([["100","000O","000"], ["2100","2100","000"], ["0O0OO",""000","100"]],0,0,0,1)

Lwu y réng chi c6 3 bit dau tién ctia mdi 6 nhé ctia h dwoc hién ra.

Ham nay can trd v& "0100..." (cac bit bi bd di tat ca la 0), trong d6 ....0010 dwéi dang nhi phan twong
dwong 2 dwdi dang thap phan. Lwu y & day ¢ 96 sb 0 bi bd di va dwoc thay thé bang . . ..
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Vidu 2

Xét trvong hop n = 2 va s nhw sau:

o
or
or
e
e

o
o
e
o
o

e
e
o
e
o

r
g
or
"
or

or
e
or
e
or

Trong vi du nay b& mat hanh tinh chiva 5 x 5 & va 4 hon dao. Sé c6 2 buwdc goi ham process .

Trong buwéc 0, trinh chdm sé goi ham process 9 1an:

process
process
process
process
process
process
process
process

process

Gia st cac Ioi goi ham trén tra lai cac gia tri twong tng la "011",

([["100","100","000"], [ 1,
([["100","000","100"], [ 1,
([["000"™,"100","100"], [ 1,
([["100","100","000"], [ 1
([["100™,"000","000"], ["000™, 100", "100"],
([["000","000","000"], [ 1,
([["100","000","100"], [ 1,
([["000","100","100"], [ 1,
([["100","100","100"], [ 1,

"100","100","000"
"100","000","000"
"000","000","000"
"100","000","100"

"100","100","100"
"000","100","000"
"100","000","000"
"000","000","000"

["100","000","100"] )
["000™,"100","100"] )
["100","100","100"] )
["000","100","000"] )
["100","000","000"]],1,1,0,2)
["000™,"000","000"] )
["000","100","100"] )
["100","100","100"] )
["100","100","100"] )

"OOO",

"OOO",

1,0,0,0,2
1,0,1,0,2
1,0,2,0,2
1,1,0,0,2

1,1,2,0,2
1,2,0,0,2
1,2,1,0,2
1,2,2,0;,2

"111!1’ "111"’

"Q011", "110", "010", "111" trong dé cac bit bi bd di cé gia tri bang 0. Do d6 sau khi buwéc 0 két thuc,

h sé chira céac gia tri sau:

SgaL,
"111",
"110",
"000",
"000",

"000",
"111",
"010",
"100",
"100",

"000",
"011",
"111",
"000",
"100",

1007,
OO0,
1007,
TG00,
1007,

kool
Rl
kool
Rl
kool

Trong buwéc 1, trinh chdm sé goi ham process mét lan:

process([(["0O11","0O0O","00O0O"],"™2122","222","022"],["220","020","221"]]1,0,0,1,2)

Cubi cung, ham nay can trd vé "0010000...." (cac bit bi bd di tAt ca déu la 0), trong d6 ....0000100 &

dang nhi phan twong dwong 4 & dang thap phan. Lwu y ¢ 93 s6 0 bi bd di va dwoc thay thé bang . . ..

Trinh chdm méau

Trinh chdm mau doc di liéu dau vao theo khudn dang sau:
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e dongl: T
e khéii (0 < i < T —1): mot khdi biéu dién kich ban thi 3.
o dongl: n
o dong2+j (0 <j <2-n) s[5][0] s[5][1] ... s[j][2-n]

Trinh chdm mau in két qua ra theo cAu tric sau:

e dong 1+ (0 <7 < T — 1): gia tri cudi cung trd vé ctia ham process cho kich ban th& ¢ dwdi dang
thap phan.
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