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Thoi gian 1am bai: 180 phat (khong ké thoi gian giao dé)
Ngay thi: 16 thdang 7 nam 2024

PE CHINH THUC

(Pé thi gom 04 trang)

TONG QUAN PE THI
Bai Tén bai File chwong trinh Input/Output biém
1 | Tapso opset.cpp Thiét bi chuan 100
2 | Mat khau pW. CPp Thiét bi chuan 100
3 | Mang cong ty comnet.cpp Thiét bi chuan 100
4 | M@ cung ngoic bmzgame . cpp Thiét bi chuan 100
Bai 1. Tap so6

Trén tap s6 {1, 2, ...,n}, Alice tién hanh xéa di k (k < n) s6 ay, a,, ..., a; dé nhan duogc tap
S. Mot cach chon cac sd trén tap S duoc goi 1a cach chon téi wu bac d néu:

- Hiéu hai s6 bat ki duoc chon c6 gia tri tuyét ddi 16n hon d;

- S6 lugng s6 duge chon 13 16n nhit.
Vi dy, trén tap sé {1,2,3,4,5,6,7,8)}, xba di ba s6 2,3,8 duoc tap S = {1,4,5, 6,7}, ba tip
{1,4,6},{1,4,7} va {1, 5,7} déu 1a cach chon t6i wu bac 1.

Yéu cau: Cho n, k,d va day a,, a,, ..., ax, hay gitp Alice tinh sé luong s6 chon duoc trong
cach chon téi wu bac d va sé cach chon téi wu. Chu v, hai cach chon dugc goi 1a khac nhau
néu ton tai mot sé cua S thude trong cach chon nay nhung khong thudc trong cach chon kia.
Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khudn dang:

- Dong dau chta ba s6 nguyén duong n, k,d (k < n < 107;k < 10%;d < n);

- Dong thtr hai chtra k sé nguyén duong phan biét a;, a,, ..., a (a; <n, 1 <i < k);
Két qua: Ghi ra thiét bi ra chuan (man hinh) hai dong, dong tht nhat 1 sé luong sé chon
duoc trong cach chon t6i wu, dong thtr hai la sb cach chon tbi wu chia du cho (10° + 7).
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Subtask 1 (20 diém): n — k < 20;

Subtask 2 (25 diém): n — k < 200;

Subtask 3 (25 diém): n — k < 2 x 105;

Subtask 4 (30 diém): Khong c6 rang budc gi thém.



Bai 2. Mat khau
Alice muén dat mat khau cho mot tng dung ma c¢d méi xay dung. C6 da chon xau ki tu
S (ki hiéu |S] 1a do dai xau S) va du dinh chon K doan trén xau S (cac doan gdm it nhat mot
ki tu va khdng nhat thiét roi nhau) rdi ghép cac doan theo mét thir ty ndo d6 dé nhan dugc
xau d6i xing. Nhic lai, xau ddi xtmg 1a xau doc tir trai qua phai ciing nhu doc tir phai qua
tréi, vi du “abba”, “sos” 1a xau d6i xung, con xau “abab” thi khong phai 1a xau ddi xing.
Alice da chon K — 1 doan, doan thar i (1 < i < K) gém cac ki tu thir L; dén ki tu thir R; cta
Xau S (1 < L; < R; < |S]). Khi chon doan thir K, Alice mudn chon mét doan c6 do dai m
ma véi doan d6 Alice c6 thé ghép véi K — 1 doan da chon theo mét thir tw ndo d6 dé nhan
duoc mot xau déi xang.
Yéu cau: Cho xau S va (K — 1) cap s L;, R;, hiy dém s cach chon doan théa man.
Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khuén dang:

- Dong dau chta hai s6 nguyén duong K, m (m < |S|);

- Dong thtr hai chira xau S chi gom céc ki tu ‘a’ dén 'z’' (2K x |S] < 2 x 105);

- Dongthti(1<i<K-—1)trong K — 1 dong tiép theo chira hai s6 nguyén duong

Li,Ri(1<L;<R; <|S).

Két qua: Ghi ra thiét bi ra chuan (man hinh) mot dong chira mot s 1a s6 luong cach chon
thoa man.
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Subtask 1 (20 diém): K = 1;|S| < 2000;
Subtask 2 (20 diém): K = 1;

Subtask 3 (20 diém): K < 7; |S| < 2000;
Subtask 4 (20 diém): K < 7.

Subtask 5 (20 diém): K = 14.

Bai 3. Mang céng ty
Cong ty cua Alice cd n may tinh, cic may tinh duoc danh sb tir 1 dén n. Hién tai dang co
m (m = n — 1) day ndi giita cac may tinh, day ni thi k (1 < k < m) ndi hai may tinh
Uy, vy, (U, # vy, Va gilp truyén tin theo ca hai chiéu giira hai may, cé thé c6 nhiéu day ndi
gitta hai may tinh. Hién tai, n may tinh c6 thé khdng lién théng véi nhau, Alice c6 thé thao
day ndi dé dau néi lai véi mong mudn 1am cho n may tinh lién thdng, cu thé, cd cé thé thyuc
hién:
- Théao mét dau ndi cua day thir k dé dau ndi sang may tinh khac, hanh dong nay mat
chi phi cy;
- Théo ca hai dau ndi cua day thi k dé dau ndi sang hai mdy tinh khac, hanh dong nay
mét chi phi 2 X c.

Yéu ciu: Hay gilp Alice tinh chi phi it nhat can thyc hién dé lién thong duoc n may tinh.



Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khuén dang:
- Dong dau chtra hai s6 nguyén duong n,m (n < 105n—1<m < 2 x 10%);
- Dong tht k (1 <k <m) trong m dong tiép theo chira ba s nguyén duong
Uy, Vi Cr (€ < 109).
Két qua: Ghi ra thiét bi ra chuan (man hinh) moét dong chtra mét s6 14 chi phi it nhat tim
duoc.
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Subtask 1 (50 diém): ¢; = 1;
Subtask 2 (25 diém): m,n < 1000;
Subtask 3 (25 diém): Khong c6 rang budc gi thém.

Bai 4. Mé cung ngoac

Mot mé cung dugc md ta bang bang chir hinh chir nhat kich thuéc m x n. Céac hang cua
bang dugc danh sé tir 1 dén m, tir trén xudng dudi, cac cot cua bang duoc danh sd tir 1 dén
n, tir trdi qua phai. O nam trén giao cua hang i va cot j duoc goi 12 6 (i, j). Mdi 6 cua ludi
chira mot ki tu ngodc mé ‘(" hodc ngoac dong ')’

*
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Nguoi choi s& xudt phat tir 6 (1, 1), quay huéng toi phia 6 (1,n) va di chuyen trén bang.
Viéc di chuyén phai tuan thu cac quy tic duoc mo ta trong hinh trén, cu thé: tir 6 dang dimg,

can cr vao hudng dang huong tdi duoc chi ra boi miii tén = , thue hién budc di chuyén sang
6 ké canh dang hudng tdi, hodc sang 6 k& canh nam bén phai (cac hudng c6 thé di chuyén
duogc chi ra boi cac mili tén ). Mdi 6 chi duoc di qua nhiéu nhat mot 1an. Nguoi choi co
thé dirng di chuyén tai mot 6 nao d6 dé két thic tro choi.

Khi két thic tro choi, nguoi choi nhan duoc mot xau ki tu T gém céc ki ty trong cac o trén
duong di dugc xep lién tiép nhau. Nguoi choi gianh chién thang néu xau T 1a mét biéu thic
ngoac dung bac k.

Nhic lai, dinh nghia biéu thirc ngoic ding va béc cia biéu thic ngoic.
e Biéu thuc rdng la biéu thirc ngoic dung va ¢ bac bang 0,
e Néu A la biéu thirc ngodc dung c6 bac bang k thi (A) ciing 1a mot biéu thirc ngoac
dung c6 bac bang k + 1,
e Néu A va B la hai biéu thirc ngoic diing va c6 bac tuong ung 1a k, va k, thi AB ciing
la mot biéu thirc ngodc dung c6 bac bang max(ky, k,).
Vi du, ‘0(0)’ 12 mot biéu thirc ngodc dung cod bac bang 2 con ‘(O(())’ 1a mot biéu thic
ngodc dung va cé bac bang 3.



Yéu cau: Cho bang chir va sé nguyén duong k, dém sb lugng duong di khac nhau giup
ngudi choi gianh chién thang. Hai duong di du:oc g0i 1a khac nhau néu ton tai mot 6 thudc
duong di nay nhung khong thudc duong di kia.

Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khuén dang:
e Dong dau tién ghi ba s6 nguyén duwong m, n, k (m,n < 30; k < 10);
e Tiép theo 1a m dong md ta bang chit, mdi dong chira mot xau gém n ki tw, mdi ki tu
ngoac m¢6 ‘(" hodc ngoac dong ")'.
Két qua: Ghi ra thiét bi ra chuan (man hinh) mot dong 1a sé luong dudng di dém dugc chia
du cho (10° + 7).
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Subtask 1 (50 diém): m,n < 5;
Subtask 2 (25 diém): k = 1;
Subtask 3 (25 diém): Khong c6 rang budc gi thém.

Hovaténthisinh: ........................coiiiiiiii... Sé baodanh: ..........ccoieiiiiiii.

Luu y: - Thi sinh khéng duoc sir dung tai liéu.
- Cén bo coi thi khéng giai thich gi thém.



