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Stra 16i hon dén (Unscrambling a Messy Bug)

Ilshat la ki sw phan mém lam viéc véi cac cau tric dit liéu hiéu qua. Cé 1an anh thiét
ké duwoc mot cau truc dirliéu méi. Cau tric dir liéu nay c6 thé cat giltt mot tap s6
nguyén n -bit khéng 4m, trong dé n c6 dang luy thira cia hai. Nghiala, n = 20 véi
mot s6 nguyén khong &m b nao dé.

Pau tién cau trac dit liéu la rong. Chwong trinh st dung cdu truc dit liéu nay can phai
tuan theo céc qui tac sau:

o Chuong trinh c6 thé b6 sung céc phéan tir 1a cdc s6 nguyén 7 -bit vao cau tric
dir liéu, moilan mot s6, bang viéc st dung ham add element (x). Néu chuong
trinh bé sung mot phan tir ma phan t d6 da c6 mat trong cau tric dit liéu thi
khong c6 diéu gi xay ra.

o Sau khi b6 sung phéan tir cudi cung chuong trinh phai goi ham compile set()
diung mot lan.

o Cudi cung, chuwong trinh c6 thé goi ham check element(x) dé€ ki€m tra sw cé
mat cua phan tr & trong cdu truc dir liéu. Ham nay c6 thé goi nhiéu lan.

Khilan dau tién cai dat cau truc dir liéu nay, llshat da mac 16i trong ham

compile set().Loinay da sap x€p lai thi ty cic bit nhi phan cia moi phan t trong
tap theo cung mot céch. lishat mudén ban tim ra chinh xac cach sap x€p lai thi tw céac
bit gay ra béi 10i nay.

Mot céch chinh xéc, xét day p = [pg, - .., Pn_1] trong d6 mébisé trong khoang tir 0
dén n — 1 xudat hién ding mét 1an. Ta goi day nhw vay la mot hoan vi. Xét mot phan
tur cua tap véi cac chir s6 trong hé dém nhi phén la ag,...,a,_1 (Véi ay labit cé
trong so0 16n nhat). Khi ham compile set() dwoc goithuc hién, phan tir nay duoc
thay thé boi phan tr ap ,ap ,...,a, | .

Cung moét hodn vi p duogc st dung dé sap xé€p lai thir tw cac chir s6 cua mbi phan ti.
Hodn vi c6 thé la tuy y, bao gom ca khanang p; =7 v6iméi 0 <7 <n —1.

Chang han, gia st n = 4, p = 2,1, 3, 0], va ban d& nap vao tap céac s6 nguyén v6i
bi€u dién nhi phén la 0000, 1100 va 0111. Viéc goi ham compile set sébién ddi céc
phan tir nay twong ing thanh 0000, 0101 va 1110.

Nhiém vu cta ban la viét chuong trinh dé tim ra hoan vi p bang céach tuong tac véi
cau trac dir liéu. Chuong trinh phai thyc hién (theo thit ty sau day):

1. chon tdp céac s6 nguyén n -bit,

2. b6 sung céc s6 nay vao cau truc dir liéu,

3. goiham compile set dé kich hoat 164,

4. kiém tra sw céd mat cua mot s6 phan tir trong tap da duwoc bién dai,
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5. st dung cac théng tin thu duoc dé€ xac dinh va tra vé hoan vi p.
Chu y la chuong trinh cua ban phai goi ham compile set ding mét lan.

Ngoai ra, con c¢6 han ché vé s6 lan ma chuong trinh ctia ban goi cic ham thu vién. Cu
thé 1a

o goiadd element nhiéu nhat w lan (w thay thé cho "writes"),

o goicheck element nhiéu nhat 7 lan (7 thay thé cho "reads").

Chi tiét cai dat
Ban can cai dat ham (thu tuc):
o int[] restore permutation(int n, int w, int r)
o n: sd lwong bit trong bi€u dién nhi phan ctia moéi phan t trong tap (va
dong thoi cling la d6 dai ctia hoan vi p).
o w: s6 lan 16n nhét thao tac add _element ma chuwong trinh cta ban cé thé
thuc hién.
o r:so6 lan lén nhat thao tdc check element ma chuong trinh cua ban c6
thé thuc hién.
o ham phai tra lai hoan vi tim duoc p.

Trong ngon ngit C, dang ham cé khac mot chut:
o void restore permutation(int n, int w, int r, int* result)
o n,wva r c6y nghia giong nhu & trén.
o ham phai tra lai hodn vi tim duwoc p bang céach cdt né vao mang dwgc cap
san result: véimoi ¢, ham cat gid tri p; vao result[i].

Cac ham thu vién (Library functions)

Dé tuong tac véi cdu truc dir liéu, chwong trinh cta ban phai sit dung ba ham sau day:
o void add element(string x)
Ham nay b6 sung phan tir md ta bédi x vao tép.
o x:laxAugébm cackytw '0' va '1"' cho biéu dién ciia mdt s6 nguyén can
b6 sung vao tap. PO dai clia x phaila n .

o void compile set()
Ham nay phai duoc goi thuc hién ding moét 1an. Chuwong trinh cta ban khong thé
goi add element () sau lénh goinay. Chuong trinh clia ban khéng thé goi
check element () trwédc khithuc hién 1énh goi nay.
o boolean check element(string x)
Ham nay ki€ém tra phan t x c6 mat trong tap bién déi hay khong.
o Xx:xaugom cackytw '0' va '1' cho bi€u dién nhi phan cia mo6t phan ti
can kiém tra. Po dai ctia xau x phaila n.
o trdlai true néu phan tlr x c6 mat trong tap bién ddi, va false néu trai lai.

Chu y la néu chuong trinh cta ban vi pham bat ¢t han ché nao & trén, két qua cham
sé la "Wrong Answer".

Vi tat ca céc xau, ky tw dau tién cho bit ¢é trong sé 16n nhat ctia s6 nguyén tuwong

uing.
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Trinh chdm c6 dinh mot hoan vi p truwdc khi ham restore permutation duoc goi.
Héy st dung céc file mé&u cho trudc trong phan cai dat theo ngén ng ban lya chon.

Vidu

Trinh chdm thuyc hién céc 1énh goi ham sau:
o restore permutation(4, 16, 16).Tacéd n = 4 vachuong trinh c6 thé
thuc hién nhiéu nhatla 16 "writes" va 16 "reads".

Chuong trinh thuc hién céc 1énh goi ham sau:
o add element("0001")
o add element("0011")
o add element("0100")
o compile set()
o check element("0001"
o check element("0010"
o check element("0100"
o check element("1000") returns false
o check element("0011") returns false

) returns false
)
)
)
)
o check element("0101") returns false
)
)
)
)

returns true
returns true

o check element("1001") returns false
o check element("0110") returns false
o check element("1010") returns true

o check element("1100") returns false

C6 duy nhat moét hoan vi thich hop véi cac gia tri duoc tra lai bdi check element() &
trén: hodanvi p = [2,1,3,0]. Do d6, restore permutation phaitralai[2, 1, 3,
0].

Subtasks

1. (20 points) n = 8, w = 256, r = 256, p; # ¢ véinhiéu nhat 2 chisd 7 (
0<1<n-—-1),

(18 points) n = 32, w = 320, » = 1024,

(11 points) n = 32, w = 1024, r = 320,

(21 points) n = 128, w = 1792, »r = 1792,

(30 points) n = 128, w = 896, r = 896.

Ore LN

Sample grader

Trinh chdm mau sé doc dir liéu theo khuén dang:
o dong 1: cac sé nguyén n, w, r,
o dong 2: n céc s6 nguyén cho cac thanh phan cua p.
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