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KY THI CHON HQC SINH GIOI CAP TRUONG

NAM HQC 2023 - 2024

Mo6n thi: TIN HQC

Ngay thi thir nhat: 23/02/2024
Thot gian lam bai: 180 phut

Tong quan de thi
A poxs Tén té .2 Thoi gian
STT Ten bai chuong Ell')‘mh biém toi da/% test
1 | Pong ho DH.* 5 1 gidy
2 | Phén thwéng PT.* 4 1 gidy
3 | Nghich dao ND.* 4 1 gidy
4 | Mua nha MN.* 4 1 giay
5 | Xe bus XB.* 3 1 giay

Chit y: Diu * dwoc thay thé béi PY hodc CPP tiyy thudc vio ngén ngit Igp trinh ma thi sinh sir dung.

Bai 1. Pong hd (5 diém)

Hién tai bay gid 1a 12 gid 00 phit. Cho mdt s6 nguyén duong x, hdy tinh xem sau x phuat thi
kim gid va kim phuat hop voi nhau tao thanh goc bao nhiéu d¢? (Lay géc khong vuot qua 180 do)

Dit ligu: Gom mot dong duy nhét chira sé nguyén duong x (x < 10'8).

Két qud: Mot s6 thuc duy nhét 1a két qua tim duogc, lam tron dén 2 chir s6 sau phén thap phan.

Vi du:

INPUT

ouTPUT

60

30.00

135

22.50

Bai 2. Phan thwéng (4 diém)

Trong ky thi HSG nidm nay nha truong cé trao mot phan thuong vo cung tha vi cho thi sinh gianh
gidi nhat mon Tin hoc. SO tién thudng ma thi sinh nhan dugc chinh la s6 diém ma thi sinh d6 lay duoc

trong tro choi sau:

Cho mot day n s6 nguyén khong am a4, a,, ..., a,. Ban dau nguoi choi c6 0 diém.

Tai mdi luot choi, nguoi choi s& chon mot phan tir a; bat ky trén diy di cho. Khi d6, sé diém caa
nguoi choi s€ dugc tang 1€n a;, dong thoi phan tir a; s€ bi loai bo ra khoi day va tat ca phan tir khac 0 con
lai trong day giam di 1. Tro choi két thtc khi day s6 khong con phan tir nao hodc gom céc s6 0.

Yeéu cau: Hay cho biét so tién 16n nhat ma thi sinh giai nhat c6 thé nhan duogc.

Dir liéu:

- Dong dau tién chira sé nguyén duong n (n < 10°) 1a sé lwong phan tir trong diy.

- Dong thir hai chira n s6 nguyén khong am a,, a,, ..., a, (0 < a; < 10°)

Két qud: S6 tién 16n nhat ma thi sinh giai nhat c6 thé nhan dugc.

Rang budc:

- €06 60% sb test twong tmg voi 60% sd diém coé n < 5000
- 40% sb test con lai twong g v&i 40% s diém khong c6 rang budc gi thém.

Vi du:
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INPUT OUTPUT Giai thich

4 6 - Chon 4, day sau chon 12 0, 0, 2
1143 - Chon 2, ddy sau chon 1a 0,0
Tong so tién thuong 1a 6.

Bai 3. Nghich dio (4 diém)

Cho day n s0 nguyén, so thu i c6 gia tri 1a a;.Mot thao tac nghich dao [x, y] s€ ddo dau toan bo
cac gia tri cia cac phan tr tur vi tri tho x dén vi tri thr y (s6 am thanh s6 duong, s6 duong thanh s6 am).
Yéu ciu: Cho q thao tac, hdy tinh sb luong sb duong, s6 luong sb 4m cua day sé sau khi thyc hién g thao
tac.

Dir liéu:
- Dong dau tién chira hai sé nguyén duong n,q (1 < n,q < 10°)
- Dong thir hai chtra n so nguyén duong a; md ta gia tri cia phan tir thtr i (|a;| < 107)
- q dong sau, dong thwr i chita hai s0 nguyén x,y (1 < x < y < n) mod ta thao tac q;
Két qua: Gom mot dong duy nhét chia hai s6 nguyén 1a sb luong sé duong va sé lugng sb am sau khi
thuc hién g thao téc.
Rang budc:
- C650% sb test twong tmg véi 50% sb diém c6 n, g < 1000,
- 50% sb test con lai twong g v&i 50% s diém khong c6 rang budc gi thém.

Vi du:
INPUT OUTPUT
53 31
2 30-114
14
25
15

Bai 4. Mua nha (4 diém)

Dé thu hat khach hang mua vé s6 sd, cong ty s6 80 XYZ ngoal viéc hang ngay quay s6 va trao giai
cho khach hang cong ty con trao g1a1 Poc dic cho khach hang sau moéi chu ky n ngay. Bé duogc giai Doc
déc thi khach hang phai c6 du n vé sd cia n ngay, vé sd thtr i phai c6 gia tri bang a;.

Méi day thay NHM la nguoi duy nhét nhan duoc gidi Poc dic va d3 nhan duoc sb tién rat rat 1on.
Thay quyét dinh dung tién ciia minh méi nhan dugce dé dau tu mua nha.

Doc theo tuyén phd méi 1a ddy nha dang dugc giao ban, cac ngdi nha danh sé tir 1,2, ...,n Thay
du dinh dung day s6 a may man ¢ trén dé tao ra tat ca cac day con, néu tong cua day con nao dé la mdt
s0 nguyén to thi thay s€ mua ngdi nha dugc danh s6 bang tong do.

Tuy nhién vo ctia thay lai khong mubn dau tu mua nha. Cudi cing ho da thdng nhét nhu sau: “Vog
cua thay dugc phép bo di k phan tr nao d6 trong day a, khi d6 thay NMH chi dugc phép st dung n — k
phan tir con lai”.

Yéu cAu: Hay lap trinh gitp vo thdy NMH chon ra k phan tr sao cho s6 ngdi nha ma thady NMH s& mua
14 it nhit c6 thé.

Dir liéu:
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- Dong dau chira hai s6 nguyénn,k (1 <n <100;0 <k <1).
- Dong thir hai chtra n s6 nguyén duong a,, a,,..,a, (1 < a; < 103).
Két qua: Mot s6 nguyén duy nhét 13 s6 nha it nhat ma thdy NMH c6 thé mua.
Rang budc:
- C630% sb test twong ung véi 30% s6 diém con < 20;k = 0;
- 30% sd test khac twong Gmg véi 30% sb diém con < 20;k = 1;
- 20% sb test khac tuong ung véi 20% s6 diém c6 n < 100;k = 0; 1 < a; < 103;
- 20% sb test con lai twong g v&i 20% s diém cé n < 100;k = 1;1 < a; < 103,

Vi du:
INPUT OUTPUT Giai thich
30 4 Cac nha mua duoc co cac so: 2,3,5,11
2 6 3
:23 é . 1 Bo a; = 5, khi d6 chi mua dugc nha c6 sb: 2

Bai 5. Xe bus (3 diém)

O thanh phd X c6 N tram xe bus. Hang ngdy, An s& xudt phat tir nha luc 6 gio 00 phut & tram xe
bus s 1 dé toi truong & tram xe bus N. Vi thanh phd X khong c6 nhiéu nguoi, hang ngay, chi c6 mot
chuyén xe bus xut phat tir tram xe s6 1 liic 6 gid 00 phut va di v6i 16 trinh py, ps, ..., p, dé di qua N tram
xe bus. Trong d6 py, Py, ..., py 12 moOt hoan vi cta diy sb tir 1 dén N va p, ludn bang 1. Thoi gian di
chuyén qua cac tram 13 1 phut, nghia 1a

- Luc 6 gid 00 phit, xe bus ¢ tram s6 p; = 1;

- Luc 6 gid 01 phat, xe bus & tram s6 p,
Xe bus s& dirng lai khi di qua hét N tram. Do xe bus chay chi 1 chuyén/ngay, ngudi dan ciing xay thém
M con dudng mot chiéu ndi gitra cac tram xe bus, trong d6 con dudng thtr i ndi tir tram a; toi tram b;.
Thoi gian dé di chuyén trén con dudng nay ciing 1 1 phut.

Trong giai doan thir nghiém, hang ngay xe bus s& ddi 16 trinh. Cuy thé, trong K ngay, mdi ngay xe
bus s& hoan d6i 16 trinh gilta tram thir x; va y; trong 10 trinh. Vi du I trinh hi¢n tai dang 1a [1, 3, 2, 4] va
xe bus s& hoan d6i 19 trinh gitra tram thu 3 va tram tha 4, 10 trinh méi s€ 1a [1, 3,4, 2]. Luu y ¢ day, xe
bus luén dam bao 19 trinh xuét phat tir tram s6 1, va nhirng thay doi 10 trinh ndy van s& duoc giir
nguyén cho nhirng ngay sau.

Yéu ciu: Trong K ngiy ndy, ban hiy gitip An kiém tra xem thoi gian it nhat dé toi duoc truong 13 bao
nhiéu phut.
Dir liéu:

- Dong dau tién chira ba s nguyén N, M, K (1 < N,M,K < 2 x 10%).

- Trong M dong tiép theo, mdi dong chira hai sé nguyén a; va b; (1 < a;, b; < N, a; # b;).

- Dong tiép theo chira day N sé py, Py, ..., Py-

- Trong K dong tiép theo, mdi dong chtra hai s nguyén x; vay; (2 < x;,y; < N,x; # y;)
Két qua: Gom K dong, mbi dong chira mot s6 nguyén 1a thoi gian it nhat can dé An toi trudng.
Rang budc:

- €6 20% sb test twong tmg véi 20% sd diém c6 1 < N, M, K < 10;

- 25% s0 test khac twong ing véi 25% so diem c6 10 < N, M, K < 200;
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- 20% sb test khac tuong tmg vdi 20% s6 diém c6 200 < N, M, K < 2000;
- 35% sb test con lai twong g v&i 35% s diém khong c6 rang budc gi thém.
Vi du:

INPUT | OUTPUT Giai thich

4 33 1 - Ngay 1, xe bus s& hoan d6i gitra tram tht 3 va tram thir 4, 16

12 2 trinh méi sé€ 1a [1,4,2,3]. Di tr 1 - 4 mat 1 phat

34 3 - Ngay 2, xe bus s& hoan doi giira tram thtr 4 va tram thu 2, 16

41 trinh mai s& 1a [1,3,2,4]. Pitir 1 —» 2 - 4 mét 2 phut

1432 - Ngay 3, xe bus s¢ hoan doéi gitra tram tha 3 va tram tha 2, 16

2 g trinhmdis€lafl,2,3,4]. Pitr 1 - 2 - 3 - 4 mat 3 phut

32

Hét

Cdn bg coi thi khéng gidi thich gi thém; cdc tép dir liéu vao 1d tép van ban ding ddin khong can kiém tra;
Ho vatén thi sinh:.......cccccooiiiiiiiiiieeeeee, SO A0 ANN: e,
Chit ki c4n bd coi thi 86 i, Chit ki c4n bd coi thi $6 2:..eveereeerereeireeeeennee,
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