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(Pé thi nay cé 05 trang)

TONG QUAN PE THI
Tiéu dé File nop File dir liéu File két qua | Thoi gian| B nhé
Bai 1 |Nang lugng ENERGY .* ENERGY.INP | ENERGY.OUT | 1giay |1024 MB
Bai 2 [Pong bo tin s6 |FREQ.* FREQ.INP FREQ.OUT 1 giay | 1024 MB
Bai 3 |Mat ngir CIPHER.* CIPHER.INP | CIPHER.OUT 1 gidy | 1024 MB
Bai4 |Citu ho RESCUE.* RESCUE.INP | RESCUE.OUT 1 gidy | 1024 MB

e Déu * dugc thay thé boi PAS hodc CPP hoic PY tuong tmg v6i ngdn ngir lap trinh Pascal
hodc C++ hoac Python.

e MaJi bai bao gé)m nhiéu subtask, mdi subtask bao gém nhiéu test don, diém cuta thi sinh duoc
tinh theo tung test don.

e Thi sinh khong dugc phép stir dung cac dinh hudng bién dich chuong trinh c6 céc tir khod sau:
pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma,
omit-frame-pointer.

e Bai cua thi sinh s& dugc cham diém trén may chdm c6 CPU twong dwong véi Intel Core
i5-7200U 2.50GHz. Thi sinh sir dung thong tin may cham dé tham khao va danh gia thoi
gian chay dap ung yéu cau de bai.

Hay ldp trinh gidi cdc bai toan sau:

Bai 1. Nang lwong (6,0 diém)

Trong phong thi nghiém vat 1y luong tir, c6 mot mang ludi gom N 16i ning luwong. Lai thi i mang
mot mirc nang lugng 1a s6 nguyén A;. Gid tri ndy c6 thé am, bi€u thi cho viéc 161 dang tiéu thu nang
luong thay vi cung cap.

Hé théng yéu cau thuc hién ding K thao tac dao cuc. Moi thao tac s& chon mot 15i nang luong bat
ky va d61 dau muc nang lugng ctia n6 (tr x thanh —x hodc nguoc lai). Mot 161 ¢6 thé bi chon dé dao
cuc nhiéu lan.

Yéu ciu: Hiy tim cach thyc hién ding K thao tic dao cuc sao cho tong ning lugng cia tit ca N 15i
dat gia tri 16n nhat co thé.

Dir liéu

Vao tu file van ban ENERGY . INP:
« Dong dau tién chira hai sé nguyén khong am N va K (1 < N < 10%,0 < K < 10°).
 Dong thtr hai chira N s6 nguyén A;, A,, ..., Ay (—=10° < 4; < 10°).

Két qua

Ghi ra file van ban ENERGY . OUT:

« Mot s6 nguyén duy nhét 1a tong ning luong 16n nhit co thé dat dugc.
Trang 1/5



Vi du

ENERGY.INP ENERGY.OUT Gidi thich
52 15 Thuc hién duang 2 thao tac:
-5 -2521 - Thao téc 1: DPao cuc 161 -5
thanh 5.
- Thao téc 2: Dbao cuc 161 =2
thanh 2.

Mang trd& thanh: 5, 2, 5, 2, 1.
Tdng 16n nhdt = 15.

3 4 4 Thuc hién duang 4 thao tac:

-2 -3 -1 - Thao téc 1: -3 thanh 3.

- Thao tac 2: -2 thanh 2.

- Thao tac 3: -1 thanh 1.

Lac ndy mang la 2, 3, 1. Ta bt
budc phai dung thao tac tht 4 (vi
dé yéu cdu diung K thao tac). Tbi
wu nhit 1a dado chiéu 16i nhdé nhéit
(1 thanh -1).

Mang cudi cung: 2, 3, -1. Téng =
4.

Cham diém
« Subtask 1 (30% s diém): N < 1000; K < 1000.
« Subtask 2 (30% s diém): Dit liéu dam bao 4; > 0 v6i moi i.

« Subtask 3 (40% s6 diém): Khong c6 rang budc gi thém.

Bai 2. Tan s (6,0 diém)

Trong mot hé thong vién thong c6 N may phat song. May tht i dang hoat dong ¢ tan s6 A;. bé hé
thng dat hiéu sudt cao nhét, ngudi ta can c6 cang nhiéu may phét song co cing mdt tan sé cang tot.

Ngudi quan trj ¢6 thé thyc hién cac thao tac tinh chinh song: moi thao tac cho phep tang tan s6 clia
mot may phat bét ky Ién ding 1 don vi. Do gioi han vé nang luong cap phat, quan trj vién chi c6 thé
thyuc hién tong cong tdi da K thao tac.

Yéu cdu: Hay tinh s6 luong 16n nhat cdc méay phat song c6 thé dong bd vé cling mot tan sb sau khi
thuc hién khong qua K thao téc.

Dir liéu

Vao tu file van ban FREQ. INP:
« Dong dau tién chira hai s6 nguyén duong N va K (1 < N < 10%0 < K < 10™).
« Dong thir hai chira N s6 nguyén duong A, 4,, ..., Ay (1 < 4; < 10°).

Két qua

Ghi ra file van ban FREQ . OUT:

o Mot s6 nguyén duy nhét 1a s6 lwong may phat 1on nhét c6 cung tan so.
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Vi du

FREQ.INP FREQ.OUT Giai thich
53 3 Chon cédc mdy c6 tén sb 1, 2 va
5 481 4 4. Bay,tan 39 1klenk4 (t?n 3
thao tac), day tén so 2 1én 4
(tbébn 2 thao téc). Tdédng thao téc
la 5 (vugt qua K=3).
Cach tbi uu: Béy 2 l1lén 4 (tbn
2 thao tac). Luc nay ta cb6 ba
may dat tan sb 4 (may ct: 4, 4
va mady méi 1lén 4). Thao tac da
dung: 2 < 3.
Cham diém

« Subtask 1 (40% sb diém): N < 1000; K < 10°.
« Subtask 2 (30% s diém): N < 10%; 4; < 100.
« Subtask 3 (30% sb diém): Khong co6 rang budc gi thém.

Bai 3. Mat ngiv (5,0 diém)

Ban co yéu vira chin thu dugc mot thong diép ma hoa tir mot to chire bi an. Thong diép nay duoc

biéu dién dudi dang mot xau ky tu S c6 d6 dai N, chi bao gom cac chir cai in thuong tir 'a' dén 'z'.

Céc chuyén gia giai ma phat hién ra rang, chia khoa dé ma khoa thong diép 1a mot "tir khoa" dic biét.
Tir khoa nay thuc chat 1a mot xau con lién tiép cua S. Pic diém nhan dang cua tir khoa la n6 phai

xudt hién it nhét K 1an trong thong diép S (cac 1an xuat hién co thé chong l4p, giao nhau).

Yéu ciu: Hiy gitip Ban co yéu tim ra dd dai 16n nhit c6 thé cua tir khoa thoa man diéu kién trén.

Néu khong c6 bat ky tir khoa nao co do dai > 1 xut hién it nhat K 1an, in ra 0.

Dir liéu

Vao tu file van ban CIPHER . INP:

« Dong dau tién chira hai s6 nguyén duong N va K (1 < K < N < 105).

« Dong thr hai chita xau ky tu S ¢6 d6 dai dung bang N.

Két qua

Ghi ra file van ban CIPHER. QUT:

o Mot s6 nguyén duy nhat 13 do dai 16n nhét ciia tir khoa.

Vidu

CIPHER. INP CIPHER.OUT Giai thich

7 2 3 C4c x4u con xuldt hién >2 1lan: "a"

abacaba (4 lan), Tb" (2 lan), "a?" (2 %én),
"ba" (2 lan), "aba" (2 lan). Xau
dai nhdt 1a "aba" co6 d6 dai 3.

53 3 Xau con "aaa" xudt hién tai céc vi
tri bdt ddu 1la 1, 2, 3 (du 3 1lan).

aaaaa s ) A .
bbb dai 16n nhat la 3.

Trang 3/5




Cham diém
« Subtask 1 (25% sb diém): N < 100.
« Subtask 2 (25% s diém): N < 2000.
« Subtask 3 (25% sb diém): Xau S chi gdm hai loai ky tu 'a' va 'b'.
« Subtask 4 (25% s6 diém): Khong co rang budc gi thém.

Bai 4. Ctru hod (3,0 diém)

Sau mot tran dong dét 16n, mang ludi giao thong cua tinh gé)m N khu dan cuva M tuyén duong hai
chiéu bi hu hai nang. Tuyén duong th i ndi khu vuc u; véi v;, va duge cac chuyén gia danh gia co
muc do nguy hiém 1a W;.

Doi ctru hd nhan duoc Q yéu cau tiép té khan cép, yéu cau thu j can van chuyén hang trr khu vuc X;
dén Y;. Dé dam bao an toan téi da cho chuyén di, d6i ctru ho mudn tim mét 16 trinh di chuyén sao cho
mirc dd nguy hiém I6n nhit ciia mot tuyén dwong trén 19 trinh d6 1a nhé nhit cé thé.
Yéu cau: Voi mdi yéu cau tiép té, hiy tim mirc do nguy hiém 16n nhat trén 16 trinh an toan nhat. Néu
khong c6 bat ky duong di nao két ndi X; va Y, inra —1.
Dir liéu
Vao tir file van ban RESCUE.INP:

« Dong dau tién chira ba s6 nguyén dwong N,M va Q (1 < N, M, Q < 105).

« Trong M dong tiép theo, dong thir i chtra ba s6 nguyén u;, v, W; (1 < u;,v; S N;1 < W; <
10%) m6 ta mot tuyén duong.

« Trong Q dong tiép theo, dong thtr j chira hai s6 nguyén X Y (1< X;,Y; < N) mo ta mot yéu

cau.
Két qua
Ghi ra file van ban RESCUE.OUT:
e GOm Q dong, dong thtr j ghi mot s6 nguyén 13 két qua cua yéu cau thi j.

Vidu

RESCUE.INP | RESCUE.OUT | Giai thich

553 5 Ciu trGc Cay khung nhé nhit (MST): Cac
12 5 3 canh (1,3,w=2), (3,4,w=8) nhung dudng
(1,2,w=5)+(2,4,w=1) tbét hon.
1 32 5 ) )
- Truy van 1 (1 dén 4): i 1 - 2 - 4,
241 canh max 1a 5 (dudng 1 - 3 - 4 canh
348 max la 8).
4 5 3 - Truy vadn 2 (2 dén 5): Pi 2 - 4 - 5,
1 4 canh max la max(1l, 3) = 3.
5 5 - Truy vadn 3 (1 d&n 5): i 1 » 2 - 4
— 5, canh max = 5.
15
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Cham diém
« Subtask 1 (25% sb diém): N, M, Q < 1000.
« Subtask 2 (25% s6 diém): D6 thi di cho 1a mot cdy (M = N — 1) dang dudng thing.
« Subtask 3 (25% sb diém): D6 thi da cho 1a mot cdy (M = N — 1).
« Subtask 4 (25% s6 diém): Khong co rang budc gi thém.

------------------ 5 )i JP———
- Thi sinh khong dwoc sw dung tai lieu.
- Giam thi khong giai thich gi thém.
Ho vatén thi sinh: ..o, SO A0 dANN: .ooveooeoeeeeeeeeeeee
Chitkicua Giam thi 1: .................................. Chit ki cua Giadm thi 2: ..o
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