SO GIAO DUC VA PAO TAO K1 THI CHQN HQC SINH GIOI LOP 9 CAP THANH PHO
HA NOI NAM HOQC 2022 — 2023

Moén: TIN HQC

Ngay thi: 08 thang 01 nam 2023

Thoi gian lam bai: 150 phuit
(Pé thi gom 03 trang)

PE CHINH THUC

TONG QUAN PE THI
STT Tén bai Ten tép Ten tép Ten tép piém
chwong trinh dir liéu vao ket qua ra
1 | Thoi gian TG.* TG.INP TG.OUT 5
2 | Matma MM.* MM.INP MM.OUT 5
3 | Tram phéat séng TPS.* TPS.INP TPS.OUT 4
4 | Trién lam TL* TL.INP TL.OUT 3
5 | Day dep DD.* DD.INP DD.OUT 3

Chu y: Déu * dwoc thay thé bgi PAS, CPP, PY ciia ngdn ngi ldp trinh dwoec sie dung twong
ung la Pascal, C/C++ hogc Python.

Bai | (5,0 diém) Thoi gian

Trung tam lai xe t6 chirc mot dot sat hach vao lic 8 gid 00 phat séng. Thoi gian thuc hién bai sat
hach téi da 1a 100 phat. Dot sat hach gdm N thi sinh dugc danh sé tir 1 dén N. Thi sinh thir i hoan thanh
bai sat hach trong T; phut (1 <i < N).

Yéu cau: Hay lap trinh dua ra thoi diém két thdc bai sat hach caa mdi thi sinh gitp trung tam.

Dir liéu vao tie tép van bdan TG.INP:

- Dong dau tién chira mot s6 nguyén N 1 s6 luong thi sinh (1 < N < 20).

- Dong thir i trong N dong tiép theo chira mot s6 nguyén T; 1a thoi gian hoan thanh bai sat hach caa
thi sinh theri (0 < T; < 100,1 <i < N).

Két qud ghi ra tép vin ban TG.OUT: Gom N dong, mdi dong la thoi diém bai sat hach két thiic cua
tirng thi sinh ¢6 cau trdc gio:phit (khong chira ddu cach). Néu gio va phit nho hon 10 thi ghi thém mot
chir s6 0 trén dau (vi du: 8 gio' 5 phat viét 12 08:05).

Vidu:
TG.INP TG.OUT
3 08:05
5 08:10
10 09:05
65
Bai Il (5,0 diém) Mat ma

Mot mat thu chira mat ma b an duoc tao ra la mot xau ki tu chi gom cac chir s6 va céc ki tu in
thuong. Mat mé bi an la so lugng cac so6 nguyén phén biét xuat hién trong thur.

Vi du: Véi mat thy as00023dkrf23smklasd23sam09aa9 chira 3 s6 nguyén phan biét 23, 1,
9. Nén mat ma la 3.

Yéu cau: Hay lap trinh dua ra mat ma bi an.

Dir ligu vao tir tép viin ban MM.INP: Mot x4u (d6 dai xau < 100) gom céc chir s va céc ki ty in
thuong. Tat ca cac s6 nguyén trong xau ¢ nhiéu nhat 3 chir sb.

Két qua ghi ra tép vin ban MM.OUT: Mot s6 nguyén duy nhét 1a két qua ciia bai toan.
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Vidu:

MM. INP MM.OUT
abcl23abc2a3al 4
as00023dkrf23smklasd23sam09aa9

Bai 111 (4,0 diém) Tram phat song

Céc tram thu, phat séng vién thdng cua thanh phd duoc dat trén mot dudng tron. Buong tron nay
dugc chia thanh 108 diém cach déu nhau theo chiéu kim dong hd. Mét vi tri trén dudng tron duoc chon
1a mdc 0. CH N tram thu séng duoc danh thi tu tir 1 dén N, tram tha i dat o vitria; (1 < i < N).

Thanh phé duy kién s& dau tu K tram phét song véi pham vi phat nhu nhau. Tuy nhién, mot tram phéat
séng véi pham vi phéat cang dai thi chi phi cang cao. Vi vay, thanh phé can tinh toan dé dau tu cac tram
phét s6ng c6 pham vi phat ngin nhat va phai dam bao cac tram thu séng déu nhan dugc tin hiéu.

Khi mot tram phéat song c6 pham vi phéat 1a R thi cac tram thu song trong khoang cach R theo ca hai
chiéu kim dong hd déu nhan duoc tin hiéu. Vi du: Tram phat séng tai vi tri 3 vi pham vi phat 1 thi ca
tram thu soéng & vi tri 2 va 4 déu nhan dugc tin hiéu.

Yéu cau: Tim pham vi phat ngan nhat cua K tram phét séng s& dau tu dé N tram thu séng déu nhan
duoc tin hiéu.

Dir li¢u vao tir tép vin bdn TPS.INP:

- Dong dau tién chira s6 nguyén duong N (1 < N < 103).

- Dong tha i trong N dong tiép theo chira mot sé nguyén a; 1a vi tri tram thu séng tht i. Khong c6
hai tram nao clng vitri (0 < a; < 10%,1 <i < N).

- DoNg cudi cuing chtra sé nguyén K 1a s6 tram phét song (1 < K < N). Cha'y, vi tri tram phét c6
thé dugc dat cung vi tri cia mot tram thu nao do.

Két qud ghi ra tép van ban TPS.OUT: Sb nguyén duy nhat 1a pham vi phét séng ngin nhat caa K

tram phat.
Vidu:
TPS.INP TPS.OUT Giai thich
4 498 Dbit mot tram phat séng & vi tri 503 va
5 mot tram phat séng & vi tri 12340 c6
1000 pham vi phat s6ng la 498.
12345
987
2
2 1 Pt mot tram phét song ¢ vi tri 0 ¢6
1 pham vi phét séng 1a 1.
999999
1
Bai IV (3,0 diém) Trién 1am

Bao tang thanh phé c6 N buc tranh duoc danh sb tht tu tir 1 dén N. Buc tranh th i ¢6 kich thuéc
la A; va dugc dinhgiala B; (1 <i < N).

Giam déc bao tang mudn chon mot sé bire tranh trung bay trong budi trién 1dm dé thu duoc loi
nhuan 16n nhat thoa man cac tiéu chi:

- Phai trung bay it nhat mot bac tranh.

- Chénh léch vé kich thuéc gitra cac buc tranh duge trung bay cang nho cang tot.

- Téng gié tri cac b tranh duoc trung bay 1a 16n nhit.

Goi Apyin, 12 kich thudc nhé nhat, A,,,4, 1 kich thude 16n nhat, S 13 tong gia tri cua cac buc tranh
dugc lya chon trung bay. Lgi nhuan cua bao tang duogc tinh theo cong thic H = S — (Amax — Amin)-

Yéu cau: Hay gilp Giam déc bao tang tim H 16n nhat?
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Da ligu vao ter tép van ban TL.INP:

- Dong dau tién chira sé nguyén N 1a sé luong cac birc tranh (2 < N < 500000).

- Dong thir i trong N dong tiép theo chira hai s6 nguyén A; va B; 1a kich thudc va dinh gié cua bic
tranhthiri (1 < 4; < 10%°,1 < B; <10%1<i <N).

Két qud ghi ra tép vian ban TL.OUT: Sb nguyén H I6n nhat tim duoc.

Rang bugc:

- C6 25% s test tuong tng 25% sé diém co n < 16.

- 25% s test twong (g 25% s diém c6 n < 300.

- 25% sb test twong (tng 25% s6 diém ¢ n < 5000.

- 25% s test con lai twong tng 25% sb diém khdng c6 rang bugc gi thém.

Vi du:
TL.INP TL.OUT Giai thich
3 6 Chon céc birc tranh 1a 1 va 3 thi:
gg H=(3+5)-(4—2)=6lalon nhit.
45
Bai V (3,0 diém) Diy dep

Trong gio s6 hoc, ¢6 giao dua ra diy A gdm N s6 nguyén duong tir 1 dén N. Cd cho mdi hoc sinh
chon mot déy con B gom céc phan ti lién tiép cua A. Day con B duoc goi 1a day dep néu ta sap xép B
theo thur tu tang dan thi duwgc mot day so nguyén lién tiep. Day con chi gom mot phan tir ciing duoc goi
la day dep. Viduy, B = {2, 4, 3} 1a day dep trong khi B = {2, 3, 2} thi khong.

Yéu cau: Hay gilp ca l6p dém s lugng diy con dep cua A theo yéu cau cua cd gio.

D ligu vao ter tép van ban DD.INP:

- Dong dau tién 1a s6 nguyén duong N (1 < N < 10°).

- Dong thir hai chra N s6 nguyén dwong A4, A, ..., Ay (1 < A4; <N,1<i <N).

Két qud ghi ra tép vin ban DD.OUT: Mot s6 nguyén duy nhat 1a sé lugng diy con dep cua A.

Rang bugc:

- C6 30% s test tuong tng 30% sé diém c6 N < 200.

- 30% sb test twong tng 30% s6 diém ¢ N < 2000 va c&c phan tir cua A d6i mot phan biét.

- 20% s test twong g 20% s6 diém c6 N < 10° va cac phan tir cua A d6i mot phan biét.

- 20% s test con lai twong tng 20% sb diém khdng c6 rang bugc gi thém.

Vi du:
DD.INP DD.OUT Giai thich
3 6 C6 6 day con dep la:
123 {1},{2},{3},{1,2},{2,3},{1,2,3}
3 4 Co 4 day con dep la:
221 {2}, {2}, {1}, {2,1}

- Can bg coi thi khong gidi thich gi thém;
- Cdc di liéu vao la diing, khdng can kiém tra; dat tén theo ding nhwr quy dinh trong de.
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