DE THI THU Mon: TIN HOC
Thoi gian: 180 phit (khong ké thoi gian giao dé)
Dé thi gom 06 trang, 03 bai

TONG QUAN DE THI

Tiéu dé File chuong trinh | File d& lieu File két qua
Bai 1 | Giao 16 CROSS.* CROSS.INP CROSS.OUT
Bai 2 | Dén dutng | SLAMP.* SLAMP.INP SLAMP.OUT
Bai 3 | Loc bit ANDORXOR.* ANDORXOR.INP | ANDORXOR.OUT

e Dau * dugc thay thé bdi PAS hodc CPP ho#c PY tuong ting v6i ngon ngit 1ap trinh Pascal
hoac C++ hoac Python.

e Mbi bai bao gom nhiéu subtask, méi subtask bao gom nhiéu test don, diém ctia thi sinh
dugc tinh theo tirng test don.

Hay lap trinh gidi cac bai todan sau:

Bai 1. Giao 16

Thanh phé ctia Tudn gom N giao 1o (danh s6 tit 1 dén N) duge ndi béi M con duong hai
chiéu, tat ca déu c6 cung do dai. Con duong thit ¢ néi hai giao 10 u; va v;. Bdo dam rang co
thé di chuyén gitta moi caip giao 16 bing mot day cac con dudng.

Mot s6 giao 16 c¢6 dit den hieu. Khi bat GPS, dong ho sé hién thi, déi véi méi den hieu, do
dai duong di ngan nhat tir giao 1o ban dang ditng dén giao 1o chita dén hieu dé.

Yéu cau: Hay xac dinh nhiing giao 16 ma Tuan c6 thé dang diing.
Dir liéu
Vao tit file van ban CROSS.INP:
e Dong dau chita hai s nguyén N, M 13 s6 giao 16 va s6 con dudng.

e Dong thit ¢ trong s6 M dong tiép theo chita hai s6 nguyén wu;, v; cho biét c6 mot con
duong hai chiéu néi u; va v;.

e Dong cudi chita N s6 nguyén dy,ds, ..., dyx. SO d; 1a khodng cach tit vi tri hién tai clia
Tuan dén giao 16 ¢ néu giao 10 7 c6 den hiéu, va bang —1 néu giao 10 7 khong c6 den
hiéu.

Két qua

Ghi ra file van ban CROSS.OUT:

e Dong dau in ra s6 luong giao 10 ma Tuan c6 thé dang ding.

e Dong thit hai in ra cic s6 hiéu giao 10 d6 theo bat k¥ thit tu nao.
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Chim diém
Rang buoc:

e 1< N<5Hx10%

e N—-1< M <10°.

o —1<d; <N v6i moi i.
Cac subtasks:
- Subtask 1 (25%
- Subtask 2 (25%

):
(25%):

. Subtask 3 (25%): N, M < 5000.
(25%)

- Subtask 4 (25%): Khong c6 gi6i han gi thém.

Vi du

u; + 1 =wv; v6i moi ¢, va M + 1 = N < 5000.

di=—-1v6imoii=2,...,N.
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Giai thich

o O vi du 1, ban biét minh céch giao 16 3 ding 1 don vi, nén chi c6 thé & 2 hoac 4.

e Ovidy 2, chi c6 giao 10 3 thda man dong thoi khoang cach dén cac den hieu.

e O vi du 3, khong tdn tai giao 16 nao phu

hop, nén dap an la 0.
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Bai 2. Dén dudng

Dé cai tao hé théng chiéu sang cong cong ciia thanh phd, ngudi ta quyét dinh 18p dat cac
den duong mdéi. Thanh phd duge mo hinh hoa nhu mot ludi 6 vuong: mdi hoanh do nguyen
x 13 mot duong phé chay theo chiéu doc, va mdi tung do nguyén y 1a mot duong phd chay
theo chiéu ngang.

Mot den dudng dat tai mot giao 10 sé chiéu sang hai duong phd (mot ngang va mot doc) di
qua giao 10 d6. Mot giao 10 (z,y) duge coi 1a duge chiéu sdng t6t néu n6 nhan anh sang ti
hai huéng d6i dien. Diéu nay xay ra trong mot trong cac truong hop sau:

e ¢6 mot den duge dit tai chinh giao 16 (z,y);

e c6 den 6 phia Nam va phia Bic clia n6 (tai cac vi tri (z,a) va (z,b) thod a < y < b);

e c6 den ¢ phia Tay va phia Dong ctia né (tai céc vi tri (a,y) va (b,y) thod a < z < b).
Ban can dam bao rang toan bo N giao 16 cho trude déu duge chiéu sang tot. Giao 10 thi 4
nam tai toa do (X;,Y;). Dé han ché s6 lugng dén dudc st dung, ta c6 them cac rang budc
sau:

e den chi duge phép dit tai cic giao 10 ndm trong danh sach cho trudc;

e trén mdi duong phd, c6 toi da hai den (tic 1a trén moi gia tri  khong qué hai den, va

trén mdi gia tri y cing khong qua hai den).

Dé bai ddm bdo ludn ton tai it nhat mot phuong 4n théa man toan bo cac rang budc néu
trén.

Yéu cau: Quyét dinh v6i mdi giao 16 ¢6 dat den len d6 hay khong.
Dir liéu
Vao tu file vin ban SLAMP.INP:
e Dong dau tién chita s6 nguyén N 1a s6 giao 10 can xem xét.
e Mdi dong trong s6 N dong tiép theo chita hai s6 nguyen X; va Y; 14 toa do ciia giao 10

thi 7.

Két qua

Ghi ra file van ban SLAMP.OUT:

Duy nhat mot xau gom N ky tu. Ky tuy thi 7 la:
e ’1’ néu ban dat den tai giao 16 thi 4

e ’0’ néu ban khong dat den.

Xau két qua phai mo td mot phuong an hgp le. Néu c6 nhiéu dap 4n hop lé, ban c6 thé in
bat ky dap 4n nao.
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Cham diém

o 1 <N <106,
e 1 <X,,Y, <108,

e Khong c6 hai giao 16 nao trung toa do.

Subtask | Diem | Giéi han bo sung
1 10% | N <3
2 10% | N <16
3 20% | Mbi gia tri x xuat hien khong qua hai giao 1o
4 20% | N <5000
) 20% | N < 100000
6 20% | Khong c6 gidi han gi them
Vi du
SLAMP. INP SLAMP.OUT
3 110
11
15
14
9 101010101
11
12
13
21
2 2
23
31
32
33
8 10101101
15
35
67
6 5
6 1
37
6 3
55

Bai 3. Day chuyén loc bit

Mot trung tam dit lieu theo déi trang thai cia N may chit duge xép thanh mot vong tron.
Tai thoi diém ban dau, ta thu duge mot day sé nguyén khong am, goi la day C, gom N phan

tit 1an luot 1a Cy, C, . ..

,Cn.

Hé théng luu song song hai ban ghi:
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e day trang thai hién tai X,

e day trang thai tich lay Y.

O thoi didm ban dau, ca hai day déu giéng véi day C.

Ba phép xtt Iy bit dude ho trg 1a xor, and va or. Dong thai, hé thong con c6 kha ning "xoay
trai" day X mot s6 bude cb dinh: tic 1a moi phan ti trong day déu duge day sang trai S vi
tr{ theo kiéu vong tron, phan tit ¢ dau vong sé quay vé cudi.

Ngoai cac phép toan do, hé thong con nhan truée mot danh sach gom M bo loc, méi bo loc
13 mot trong ba tit khoa xor, and hodc or. Trong sudt qué trinh chay, hé théng sé thuc hien
R vong lap; trong moi vong lap, lan luot 4p dung ting bo loc theo thit tu trong danh sach.

Cach thic hoat dong ciia mot vong lap nhu sau:

1. Trude khi 4p dung mdi bo loc, hé thong xoay day X sang trai ding S bude.
2. Gia st dang 6 bo loc thit 5:

e Néu d6 la xor, thi véi ting vi trf 4, gid tri hién tai ctia Y; dude thay béi két qua
xor gitta X; va Y;.

e Néu dé la and, thi Y; dude cap nhat bang phép and gitta X; va Y;.
e Néu d6 1a or, thi Y; dugc cap nhat bang phép or gitta X; va Y;.

Nhiém vu ctia ban 1a x4c dinh trang thai cudi cling ctia toan bo day Y sau khi tat ci cac
vong lap da hoan thanh.
Dir liéu
Vao tu file vin ban ANDORXOR.INP:
e Dong dau chita bon s6 nguyen N, M, Sva R (0 < S < N <2x10% 1< M < 10;

1 < R <10%)— lan lugt 1a do dai day, sd bo loc mdi vong, bude xoay trai va sé vong
lap ctia quy trinh.

e Dong thtt hai 1a N s6 nguyén khong am Cy, Cy, ...,Cy (0 < C; < 10%), dong thoi cling
la gia tri khdi tao cia ca X va Y.
e Dong thit ba chita M tlt, moi tt 1a mot trong ba chudi ky tu xor, and hoéc or. Day la

danh sach bo loc duge ap dung trong moi vong lap, theo ding thi tu trong dong nay.

Két qua
Ghi ra file van ban ANDORXOR.OUT:

e Gom N s6 nguyén, biéu thi noi dung cudi cling ctia day Y.

Cham diém
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Subtask | Diem Rang budc

1 20% N <1000, R <100

2 20% M=1

3 20% | Khong c6 bo loc ndo thudc loai xor

4 20% 0<C; <1

5 20% Khong ¢6 rang budc gi thém

Vi du
ANDORXOR. INP ANDORXOR.OUT

5332 11010
01010
xor and or
6 322 223113
142536
and or xor

77777777777 HET —

* Thi sinh KHONG: dugc st dung tai lieu;

* Giam thi KHONG gidi thich gi them.

Trang 6 / 6



