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TONG QUAN PE THI
Tiéu dé File nop File dir liéu File két qua | Thoi gian| Bo nhé
Bai 1 |Giao hang DELIVERY .* DELIVERY.INP | DELIVERY.OUT 1 gidy 1024 MB
Bai 2 |Phat song WIFL* WIFLINP WIFL.OUT 1 gidy 1024 MB
Bai 3 |Khu béo ton RESERVE.* RESERVE.INP RESERVE.OUT 1 gidy 1024 MB
Bai 4 |Mang truyén tin |[NETWORK.* NETWORK.INP | NETWORK.OUT 1 gidy 1024 MB

e Dau * dugc thay thé boi PAS hodc CPP hoic PY twong tng v6i ngdn ngir lap trinh Pascal
hodc C++ hoac Python.

e MaJi bai bao gém nhiéu subtask, mdi subtask bao gém nhiéu test don, diém cua 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 st dung thong tin mdy cham dé tham khdo va danh gia thoi
gian chay dap ung yéu cau de bai.

Hay lap trinh giai cdc bai toan sau:

Bai 1. Giao hang (6,0 diém)

Doi tinh nguyén vién Poan thanh nién truong THPT Chuyén Ha Long tham gia van chuyén nhu yéu
ph'flm ung ho déng bao. Tru so tap két hang nam & géc toa dd 0 trén mot con duong théng. Co N dia
diém can nhan hang, dia diém th{r i nam ¢ toa d6 x; (x; > 0). Mdi dia diém can giao ding 1 goi hang
(néu mot vi tri cAn nhan nhiéu goi, toa d6 d6 s& xuat hién nhiéu lan).

Doi sir dung mot chiée xe ban tai co thé chd tdi da K goi hang trong mot chuyen Xe xuét phat tir tru
s¢ 0, di glao hang tai cac diém du’O'c chi dinh, sau d6 bt budc phai quay tro vé tru so 0 dé lay hang
cho chuyén tiép theo (chuyén cudi cuing sau khi giao xong ciing phai quay vé 0).

Yéu cau Hay tinh tong quing duong di chuyén it nhat ctia xe ban tai dé giao toan bd N géi hang va
quay vé diém xuét phat.

Dir liéu
Vao tu file van ban DELIVERY.INP:
e Dong dau tién chira hai s6 nguyén duong N vaK (1 < K < N < 2-105).

e Dong thir hai chira N sd nguyén duong x4, X5, ... 10%) 1a toa do cua cac dia

»y XN (1 <x; <
diém can giao hang.

Céc so trén cung mot dong cach nhau béi dau cach.
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Két qua

Ghi ra file van ban DELIVERY.OUT:

e Mot sb nguyén duy nhat 13 tong quing duong di chuyén it nhat dé hoan thanh cong viéc.

Vidu
DELIVERY.INP | DELIVERY.OUT Giai thich
52 24 P6i tinh nguyén vién cédn giao 5 géi hang
2 4 7 15 voi xe chéd tbéi da 2 gbébi mdi chuyén.
Phuong an téi uu:
- Chuyén 1: Mang 2 géi giao tai 7 va 5
(quang dudng: 0557 -0, tbn 14).
- Chuyén 2: Mang 2 gbéi giao tai 4 va 2
(quang dudong: 0»2->4-50, tén 8).
- Chuyén 3: Mang 1 géi giao tai 1 (quang
duong: 0-1-0, tén 2).
Tdng quang dudng: 14 + 8 + 2 = 24,
Cham diém

Subtask 1 (30% sb diém): N < 1000; K = 1.
Subtask 2 (30% s6 diém): N < 1000;1 < K < N.
Subtask 3 (40% s6 diém): Khong co rang budc gi thém.

Bai 2. Lap dat WiFi (6,0 diém)
Truong THPT Chuyén Ha Long dang nang cap hé thong mang khong day cho khu nha hi¢u bo. Doc

theo mot hanh lang dai c¢o N vi tri c6 thé 1ap ddt diém phat song (Access Point), vi tri thir i nim & toa

do x; trén truc toa do.

Nha trudng duoc tai trg K bd phat WiFi chat lugng cao. Pé dam bao song phii déu khip hanh lang

va giam thiéu toi da hién twong nhiéu tin hiéu khi cac bo phat dit qua gan nhau, d6i k¥ thuét cin chon

ra dang K vi tri trong s& N vi tri da cho dé lap dat, sao cho khoang cach gan nhat giita hai bo phat
WiFi bat ky 14 16n nhét c6 thé.

Yéu cau: Hiy tim khoang cach gin nhét 16n nhat c6 thé dat duoc khi bo tri K bo phat WiFi.

D ligu

Vao tu file vin ban WIFI . INP:

e Dong dau tién chira hai s6 nguyén duong N va K (2 < K < N < 10°).

e Dong thtr hai chita N s6 nguyén khong am x4, x,, ..., x5 (0 < x; < 10°) 14 toa d6 cua cac vi

tri c6 thé lap dit.

Céc so trén cung mot dong cach nhau béi dau cach.

Két qua

Ghira file van ban WIFI.QUT:

e Mot sd nguyén duy nhét 12 khoang cach gan nhét 16n nhét tim dugc.
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Vi du

WIFI.INP WIFI.OUT Giai thich
5 3 3 S&p xép lai céc vi tri: 1, 2, 4, 8, 9.
12849 Cach bd tri tbi uwu 1la dit 3 bd phat tai cac

toa dé: 1, 4 va 8.
- Khoang cach gitta 1 va 4 la 3.
- Khoang céach gitta 4 va 8 1la 4.

Khoang céach gan nhidt trong cach dit nay la
3. (Néu chon dit & 1, 4, 9 thi khoang céch
gan nhit cling 1a 3). Khéng cé cach dit nao
c6 khodng cach gan nhét 16n hon 3.

Cham diém
e Subtask 1 (30% s6 diém): N < 20.
e Subtask 2 (30% sb diém): N < 1000 va x; < 10°.
e Subtask 3 (40% sb diém): Khong c6 rang budc gi thém.
Bai 3. Khu bao tén (5,0 diém)
Mét du 4n bao tdn céac loai thuc vat quy hiém dang dugc trién khai tai mot khu rung sinh thai. Qua

khao sat, ban quan 1y dy 4n da 1ap ban d6 va xac dinh dugc vi tri cia N cay quy hiém. Trén mit phang
toa do, cay thir i dugc biéu dién bai mot diém c6 toa do nguyén (x;, y;).

Dé bao vé cac cay nay khoi sy pha hoai, nguoi ta can xay dung mot hang rao bao quanh. Hang rao
nay phai tao thanh mot da giac 16i c6 dién tich nho nhét sao cho chtra toan b N cdy bén trong (mot
cay co thé nam bén trong, nam trén canh hodc tai dinh cia da giac hang rao).

Yéu chu: Hay tinh dién tich ctia khu vuc da giac 16i duge rao lai. Dé tranh sai sb cua sb thuc, hdy in
ra gia tri 2 X S, trong d6 S 1a dién tich da giac 16i nhé nhat. (C6 thé chimg minh dugc 2 X S ludn la
mot sd nguyén).

Dir liéu
Vao tu file van ban RESERVE.INP:
e Dong dau tién chira s6 nguyén duong N (3 < N < 10°) 1a s6 lugng cay quy hiém.

e Trong N dong tiép theo, dong thtr i chtra hai s6 nguyén x; va y; (—=10° < x;,y; < 10°) 1a toa
d6 cta cay tha i. Dir liéu dam bao c6 it nhat 3 diém khong thang hang.

Céc sd trén ciing mot dong cach nhau bai ddu cach.
Két qua
Ghi ra file van ban RESERVE.OUT:

e Mot s6 nguyén duy nhat 1a gia trj 2 X S.

Trang 3/6



Vi du

RESERVE. INP | RESERVE.OUT Giai thich
5 8 Pa giadc 16i nhoé nhit bao quanh cad 5 diém
0 0 13 hinh vuéng cé 4 dinh (0,0), (2,0), (2,2)
va (0,2). cay & vi tri (1,1) ndm hoan toan
20 bén trong hang rao.
2 2 Dién tich hinh vuéng la S=4.
0 2 N
Gi4 tri can in ra la 2X4=8.
11
4 12 Pa gidc 16i nho nhdt 1a tam gidc cé 3 dinh
00 (0,0), (3,00 va (04). cay & (1,1) ndm bén
trong.
30
Dién tich tam giac s=3-¢
0 4 - 2 :
1 1 Gid tri cédn in ra la 2x6=12.
Cham diém

e Subtask 1 (20% s6 diém): N < 50; —1000 < x;,y; < 1000.
e Subtask 2 (20% s6 diém): N < 2000; —10° < x;,y; < 10°.

e Subtask 3 (30% sb diém): N < 105; —=10° < x;,y; < 10°.
o Subtask 4 (30% sé diém): Khong c6 rang budc gi thém.

Bai 4. Mang truyén tin (3,0 diém)
Heé thong mang ludi vién thong ctia mot khu vuc gom N tram phat song va M duong truyén tin hidu
mot chiéu. Mdi tram phat song thir i ¢6 mot mire do quan trong dugc biéu dién bang sd nguyén a;.

Do dic thu dudng truyén 1a mot chiéu, théng tin chi ¢ thé lan truyén theo chidu cua cac canh. Dé
danh gia hiéu suat ciia mang ludi, ban quan Iy mudn tim ra mot hanh trinh truyén tin sao cho tong
mirc 46 quan trong ciia cac tram di qua 1a 16n nhit co6 thé.

Mot hanh trinh truyén tin 1a mot duong di trén mang ludi (c6 thé di qua mot tram nhiéu 1an). Tong
mirc d6 quan trong cua hanh trinh dugc tinh bang tong gia tri a; ciia cic tram phén biét xuit hién
trong hanh trinh d6 (nghia 1a mdi tram du duoc di qua nhiéu lan thi mtc do quan trong ctia né chi
dugc cong dang mot 1an).
Do c6 thé c6 nhiéu hanh trinh dat cting muc tong trong sd 16n nhét, co quan quan 1y ciing mudn biét
c¢6 bao nhiéu hanh trinh phan biét dat dwoc gia tri toi da d6. Vi két qua c6 thé rat 16n, hiy in phan du
ctia s6 lwong hanh trinh cho 10° + 7.
(Luwu y: Dé dém sé lwong hanh trinh, ta coi mot nhém cdc tram c6 thé truyén tin qua lai lan nhau la
mot cum th(fng nhat. Mot hanh trinh dwoc xdc dinh béi ddy cac cum tram ma no lan lwot di qua. Hai
hanh trinh dwoc coi la phdn biét néu day cdc cum tram twong tng cia chiing la khdc nhau).
Yéu ciu: Tinh téng trong s6 10n nhat ctia mot hanh trinh va sé lwong hanh trinh phan biét dat gia tri
16n nhat d6 (chia du cho 10° + 7).
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Dir ligu
Vo tu file van ban NETWORK . INP:

« Dong dau tién chira hai sé nguyén duong N va M (1< N <3-10%1<M <5-10°) lan

luot 14 s6 lugng tram va sb luong duong truyén.

« Dong th hai chtra N s6 nguyén ay, ay, ..., ay (=10° < a; < 10°) 1a mirc d6 quan trong cia

cac tram.

o Trong M dong tiép theo, mdi dong chira hai s6 nguyén u va v (1 < u,v < N;u # v) md ta
mot duong truyén mot chiéu tr tram u dén tram v. (Gitra hai tram co6 thé c6 nhiéu duong
truyén cung chiéu).

Céc sd trén ciing mot dong cach nhau bai ddu cach.
Két qua
Ghi ra file van ban NETWORK.OUT:
« Dong dau tién ghi mot sd nguyén 1a tong trong s 16n nhét ciia hanh trinh.

« Dong thtr hai ghi s lwong hanh trinh phan biét dat gia tri 16n nhat dé, 1ay du theo mo-dun

10° + 7.

Vidu
NETWORK.INP NETWORK.OUT
4 4 8
25 -3 4 1
12
2 1
2 3
3 4

Giai thich

Phan tich hanh trinh:

Mang lu6i c6 4 tram véi mic do quan trong lan luot 1a: Tram 1 (2), Tram 2 (5), Tram 3 (—3), Tram
4 (4).

- Cum tram qua lai 1an nhau: Vi co duong truyén tr 1 — 2 vanguoc lai 2 — 1, mot hanh trinh ti uu
khi da dat chan vao khu vyc nay c6 thé ghé tham ca hai tram 1 va 2 dé gom tron mac d¢ quan trong
cta cdp nay (tong trongsdla2 + 5 = 7).

- Tiép tuc hanh trinh: Ttr cum (1, 2) ta di qua dudng truyén 2 — 3 sang tram 3 (cong thém —3), rdi
tur tram 3 qua duong truyén 3 — 4 di ti€p sang tram 4 (cong thém 4).

- Tong két: Hanh trinh di qua tap hop cac tram {1, 2, 3, 4} cho ra tong mirc d6 quan trong 16n nhat
la:2+5+(-3)+4=38.

Chi c¢6 duy nhat 1 hanh trinh (dy cac cum) dat dugc tong gia tri 1n nhat nay.
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Cham diém
 Subtask 1 (20% sb diém): N, M < 50.

«  Subtask 2 (20% s6 diém): N, M < 2000; dit liéu dam bao do thi ban dau khong ¢4 chu trinh
(khong c6 duong di nao xuat phat tr mot tram va quay tro lai chinh no).

« Subtask 3 (30% sb diém): N, M < 10°; tat ca cac trong sd a; = 1.
« Subtask 4 (30% s6 diém): Khong co rang budc gi thém.
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