TRUONG THPT CHUYEN HA LONG ON THI LAP PQI TUYEN CUA TRUONG
TO TOAN TIN DU THI CHON HQC SINH GIOI THANH PHO THPT
- NAM HOQC 2026 - 2027
o . B Mon thi: TIN HOC
BE ON TAP SO 01 Ngay thi: 28/9/2026 ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

(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 |Mua 13i BUYING.CPP |BUYING.INP | BUYING.OUT | 1.0 gidy | 1024
Bai 2 |Ddng bd SYNC.CPP SYNC.INP SYNC.OUT 1.0 giay | 1024
Bai 3 |Giam sat vinh |[CAMERA.CPP |CAMERA.INP | CAMERA.OUT | 1.0 gidy | 1024
Bai 4 |Tram quan tric| SENSOR.CPP |SENSOR.INP | SENSOR.OUT 1.0 giay 1024

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. Thu mua (6,0 diém)

Trong ké hoach ché tao thé hé robot ty hanh méi, trung tdm nghién ctru can thu mua dang K 16i vi
xtr 1y. Hién tai trén thi truong cd6 N nha cung cap, nha cung cap thtr i hién dang c6 san B; 151 vi xur
1y va ho ban véi don gid A; dong cho moi 14i.
Dé t6i ru hoa ngan sach, trung tim nghién ciru mudn chon mua cac 18i vi xtr 1y tir cac nha cung cp
sao cho mua du so lugng K 161 v6i tong chi phi bo ra la it nhat.
Yéu cAu: Hay tinh tong chi phi tbi thiéu dé mua du K 15i vi xir Iy.
Dir liéu
Vao tir file van ban BUYING. INP:

« Dong dau tién chtra hai s6 nguyén duong N va K (1 < N < 10%1 < K < 10%).

o Trong N dong tiép theo, dong thi i chira ha1 s6 nguyén duong A; Va B;(1<A4;<10%1<

B; < 10%) mb ta don gia ban mot 151 va sé luong 15i ma nha cung cap thu: i co san.

Céc sb trén cting mot dong cach nhau boi dau cach. Dir liéu dam béao tong s6 luong 16 cua tat ca
cac nha cung cap cong lai khong nho hon K.
Két qua
Ghi ra file van ban BUYING.OUT:

« Mot s6 nguyén duy nhat 14 tong chi phi t6i thiéu dé mua du K 15i.
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Vi du

BUYING. INP BUYING.OUT Giai thich

3 10 33 Trung tdm thu mua nhu sau:

5 4 - Mua toan bd 5 18i t nha cung cép

> 5 2 voi gia 2 d@éng/16i. Chi phi: 5x2=

.o 10. (Cén mua thém 5 1&61).
- Mua toan bd 2 18i t nha cung cép
3 v6i giad 4 ddng/16i. Chi phi: 2X4 =
8. (Ca4n mua thém 3 15&i).
- Mua 3 16i tu nha cung cdp 1 voi
gid 5 déng/16i. Chi phi: 3x5=15.
Téng chi phi téi thiéu la: 10+8+
15 =33.

Cham diém

o Subtask 1 (30% sd diém): N < 103K < 10*vaB; = 1v6imoi 1 <i < N.

« Subtask 2 (30% sb diém): N < 10%; K < 10°.

« Subtask 3 (40% s diém): Khong c6 rang budc gi thém.
Bai 2. Pong bd (6,0 diém)
Trong nd lyc nang cap ha ting mang cua trung tdm dir liéu, cac k¥ su can thiét 1ap mot cum may chi
xtr Iy phan tan. Hién tai, trung tdm dang c6 N may chu, may chu thur i c6 toc do xir 1y 1a A; GHz. bé
hé thong phan tan hoat dong on dinh va khong xdy ra hién tugng that co chai, tat ca cac may chu duoc
chon vao cum phai c6 toc do xtr Iy hoan toan bang nhau.

Pé gia ting quy mo ctia cum, trung tim duoc cip mot mirc ngan sach co thé thuc hién tdi da K 1an
nang cip. Mdi 1an nang cap, ky su co thé chon mot may chu bat ky va ting téc do xir 1y ctia nd thém
1 GHz. Mot may chu c6 thé duoc nang cip nhiéu lan.

Yéu cau: Hay tinh ) luong may chu 16n nhét ¢6 thé duge chon vao cum sao cho tdc do cua chung
bang nhau sau khi thyc hién ti da K 1an nang cip.

Dir liéu
Vao tu file van ban SYNC . INP:
« Dong dau tién chira hai s6 nguyén duong N va K (1 < N < 10%0 < K < 10™).

 Dong thir hai chtra N s6 nguyén duong A4, 4y, ..., Ay (1 < 4; < 10%) m6 ta tbe do xtr Iy ban
dau ctia cac may chu.

Céc s trén cing mot dong cach nhau boi dau cach.
Két qua
Ghi ra file van ban SYNC . OUT:

o Mot s6 nguyén duy nhat 1 s6 lugng may chi 16n nhat trong cum dat dugc téc do dong bo.
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Vi du

SYNC. INP SYNC.OUT Giai thich
5 4 3 Chon 3 mdy chu c6 tbdc d6 la 2,
1 4 2 8 5 4, 5. Pich ddéng bd la 5.

- Ti&ng may chu tbc dé 2 1lén 5
(tbn 3 1lan).

- T&ng may chu tbc dd 4 1lén 5
(tén 1 1léan).

- May chu tbéc dd6 5 git nguyén
(tébn 0 1léan).

Téng sé 1an nang cép 1a 3 + 1 =
4 (viaa da K). Ta cb6 cum 3 may
cht cung tbc do 5.

Cham diém
« Subtask 1 (30% sé diém): N < 103; K < 10°.
« Subtask 2 (30% sé diém): N < 10%; K = 0.
« Subtask 3 (40% s6 diém): Khong c6 rang budc gi thém.
Bai 3. Giam sat vinh (5,0 diém)
Trong ké hoach sb hoa va bao vé canh quan Vinh Ha Long, Ban quan ly vinh can lép dat mot hé théng
phao gin camera giam sat doc theo mot tuyén ludng hang hai trong diém dai M hai ly. Tuyén luéng

nay dugc chia thanh cac toa d6 nguyén tir 1 dén M.

Hién tai c6 N nha thau cong ngh¢ ndp hd so du thau. Nha thau tha i dé xuat mot g61 dich vu c6 kha
nang thiét 1ap hé thong giam sat bao phu tir hai 1y L; dén hai Iy R;, voi muc chi phi tron goéi 1a C;. Ban
quén 1y c6 thé chon mua nhiéu géi dich vu tir cac nha thau khac nhau (mot nha thau chi cung cap tdi
da 1 goi). Cac doan giam sat c6 thé giao nhau hodc chong chéo 1én nhau.

Yéu ciu: Hay lya chon mot tap hop cac goi thau sao cho toan bo tuyén ludng tir hai 1y 1 dén hai ly
M déu duogc giam sat, dong thoi tong chi phi phai tra 1a nho nhat.

Dir liéu
Vao tu file van ban CAMERA . INP:
« Dong dau tién chtra hai s6 nguyén duong M va N (1 < M, N < 10°).

« Trong N dong tiép theo, dong thtr i chira ba s6 nguyén duong L;, R; va C; md ta thong sb goi
thdu ctia nha thau thiri (1 < L; < R; < M;1 < C; < 10°).

Céc sd trén ciing mot dong cach nhau bai ddu cach.
Két qua
Ghi ra file van ban CAMERA . OUT:
o Mot s6 nguyén duy nhét 1a tong chi phi nho nhét dé phu kin tuyén luéng. Néu khong c6 bt

ky cach chon nao dé phu kin toan bo M hai 1y, in ra —1.
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Vi du

CAMERA . INP | CAMERA.OUT Giai thich

10 4 16 Chon géi 1 (phu 1-4, phi 5), gbéi

1 4 5 2 (phu 3-8, phi 7), gbéi 4 (phu

38 7 7—19, phi 4).

> 6 8 Tuyén 1-10 duoc phu kin.

710 4 Téng chi phi: 5 + 7 + 4 = 16.
(Néu chon goéi 1, 3, 4 sé& bi hdng
khoang 6-7).

Cham diém

o Subtask 1 (25% sb diém): N < 20; M < 100.
« Subtask 2 (25% s diém): N < 2000; M < 2000.

« Subtask 3 (25% sb diém): N < 105; M < 10%; Béo gia clia tat ca cac nha thau déu dong
hang C; = 1 v6i moi i.

« Subtask 4 (25% s diém): Khong c6 rang budc gi thém.
Bai 4. Tram quan trac (3,0 diém)
Trong du &4n xay dung thanh phé thong minh, chinh quyén 1én ké hoach l'flp dat mot hé théng tram
quan tric moi truong. He théng bao gém N tram dugc danh sb tir 1 dén N. Céc tram nay dugc két ndi
v6i nhau boi N — 1 tuyén cap quang ngdm sao cho gitta hai tram bat ky ludn c6 dung mot duong
truyén dit liéu (cAu tric mang dang cay). Mdi tram i khi hoat dong s& mang lai mot gid tri loi ich quan
trac la W;.

Tuy nhién, do han ché vé dai tan sb cua cam bién, hé théng cO6 mot quy tic bao mat: Khong dugc
phép kich hoat dong thoi 2 tram dwoce két ndi true tiép véi nhau boi mot tuyén cap quang ngam
dé tranh hién tugng nhidu séng chéo.

Yéu ciu: Hay lgya chon mdt tdp hop céc tram quan tric dé kich hoat sao cho quy tic bao mat dugc
dam bao va téng gia tri 1gi ich thu duogc 1a lon nhét.

D lidu
Vao tur file van ban SENSOR. INP:
« Dong dau tién chira sé nguyén duong N (1 < N < 10%).

« Dong th hai chita N s6 nguyén duong Wy, W,, ..., Wy (1 < W; < 10%) mo ta gié trj loi ich
cua tung tram.

e Trong N — 1 dong tiép theo, mdi dong chira hai s6 nguyén duwong u va v (1 < u, v < N) mod
ta mot tuyén cap quang ngam két ndi truc tiép hai tram u va v.

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

o Motsd nguyén duy nhét a téng gia tri loi ich 16n nhét c6 thé dat duoc.
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Vi du

SENSOR.INP | SENSOR.OUT Giai thich

10 Chon kich hoat céc tram 3, 4
va 5.

- Ca&c tram nay khoéng cé bat ky
cdp nao dugc két ndi truc tiép
v&éi nhau (dam bdo quy tdc bao
mat) .

N N R W O
g o NN

- Téng lgi ich dat duoc la:
Ws+W,+Ws=5+4+1=10.

Pay la phuong an tbi uwu nhét.

Cham diém
« Subtask 1 (25% sb diém): N < 20.

« Subtask 2 (25% s diém): N < 2000; Mang ludi cac tram tao thanh cau trac duong thang
(moi tram keét noi truc ti€p voi toi da 2 tram khac).

« Subtask 3 (25% sb diém): N < 105; Bao c4o khao sat cho thdy tat ca cac tram déu c6 tam
quan trong nhu nhau, tic [aW; = 1 véimoi1 <i < N.

« Subtask 4 (25% s6 diém): Khong c6 rang budc gi thém.

------------------ 51 ) pE—
- Thi sinh khong dwoc sw dung tai li¢u.
- Gidm thi khong giai thich gi thém.
Ho va tén thi sinh: ... S6 bA0 dAnh:.........ooooooooeeeeeeeee
Chir ki cua Giam thi 1: ................................. Chit ki cua Giam thi 2: ..o
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