KY THI CHON HOQC SINH GI0I
LAN THU XVI, NAM 2025

PE THI MON: TIN HOC - LOP 11
Thei gian 1am bai: 180 phat
(khdng ké thoi gian giao dé)

Pé Tin _11
(Pé thi gom 03 trang)

PE THI PE XUAT

TONG QUAN BE THI
Bai Tén bai File chwong trinh Input/Output Diém
1 | Chim canh cut PENGU . * Thiét bi chuan 7.0
2 | Xép Lego LEGO. * Thiét bi chuan 7,0
3 | Trong cay PLANT. * Thiét bi chuan 6,0

Dau * dugc thay boi PAS hodc CPP tuong tng véi ngdn ngir lap trinh Pascal hoic C++.
Hay ldp trinh giqi cac cau sau:

Cau 1. (7,0 diém): Chim céanh cut

Cha chim canh cut Pengu séng ¢ Béac Cuc ciing c&c ban bé minh, mac du khéng
bay duoc nhu cac loai chim khac, nhung cac chid chim canh cut lai rat thich duoc bay
luon trén bau troi. Pengu da quyét dinh thuc hién uvdc mo d6 cung cac ban cia minh.
That may man 1a noi Pengu sinh s6ng lai c6 N dinh nui bang dugc danh s tir 1 dén N,
dinh nui thir i ¢6 d6 cao H;.

Pengu quyét dinh chon 3 dinh ndi x, y, z. Cha chim du dinh s& dat cau truot tai
y va cd thé truot vé phia dinh x, z. Dé tranh va cham khi cac ban str dung cau truot,
Pengu da quyét dinh chon x, z & hai phia cia y va d6 cao ciing thap hon d6 cao tai y.
Pengu da suy tinh rat ki va da 1én cac phuong an dé tim cac dinh (x,y, z) sao cho 1 <
x<y<z<nvaH, <H,H, <H,.

Hoi ¢6 bao nhiéu cach chon (x, v, z) thoéa man yéu cau?

Input: Dong dau tién ghi sd N (3 < N < 3.10°).

Dong tiép theo ghi N s6 Hy, H,, ... Hy(0 < H; < 10'8) 1a d6 cao cac dinh

nui bang.
Output: Sé lwong cach chon (x,y,z) théamin1 < x <y <z <nvaH, <
Hy,H, < H,,.

Input Output Giai thich
5 2 C6 thé chon bo chi sb (1,2,4) va (1,3,4)
01101
6 7 Cac bo: (1, 3,4), (1, 3, 6), (1, 5, 6), (2, 3, 4), (2,
500 20 900 0 900 70 3,6),(2,5,6)va(4,5,06)

Subtask 1: 15% test cO H; khong giam, tac la H; < H;,; v6imoi 1 < i < N;
Subtask 2: 35% test cO N < 500;

Subtask 3: 30% test c6 N < 10%;

Subtask 4: 20% test con lai khdng co giai han gi thém.
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Cau 2. (7,0 diém): Xép Lego

Chuan bi sinh nhat lan tha 9, Ti duoc b mua cho bo xép hinh Lego méi nhét.
C6 tat ca N miéng Lego hinh hop l1ap phuong c6 kich thudc gidng hét nhau, khéi thir i
danh sb i trén d6. Ti da thir mot nhiém vu 12 xép cac khéi dé tao thanh mot b tuong.
Cau ta xép thanh mét bire twong trén K & vudng ban dau, mdi 6 c6 kich thudc bang mot
Lego. Cach xay buc twong cua Ti theo quy tic nhu sau:

- Pau tién dat khéi 1 1én mot chd tréng bat ki.

- V6i mdi khai tir 2 dén N, cau ta dit 18n mot cot canh véi cot vira dat khoi trude
d6. Néu cot d6 1a trong thi khéi do sé 1a khbi dau tién, néu cot do da co cac khdi Lego
khac & dui thi no dat 1én cao nhat cua cot do.

Sau khi xép hét N khéi Lego thi Ti viét ra gidy K s6 1a chi sé cac khéi Lego trén
cao nhat, néu cot nao chua duoc xép khdi Lego vao thi né 1a 0. Nhung luu y 14 cac khdi
phai xép vao cot bén canh cua khdi ngay trude do.

Input: Mot dong chi gém hai s N, K 1 s6 khéi Lego vasb 6 dé xép (2 < N, K <
5000).

Output: Sb cach xép khac nhau khi Ti viét K sé trén ciing ra gidy. Do két qua c6
thé rat I6n, nén hiy in ra dap sb sau khi da chia du cho 10° + 7.

Input Output Giai thich 0 3 4
43 8 0, 3, 4), (2, 3,4), (0, 4,3), (1, 4, 3), ’ {
(4,3,0),(4,3,2),(3,4,0), (3,4,1). & s a
Vi du cach dat (0,3,4) nhu sau: ) RAE

Subtask 1: 20% test cO N, K < 18;

Subtask 2: 30% test c6 N, K < 50;

Subtask 3: 30% test cO N, K < 500;

Subtask 4: 20% test con lai khéng c6 thém rang budc gi.

Cau 3. (6,0 diém): Trong cay

Cho mét db thi dang cdy. Ban dau, cdy ¢6 n = 1 dinh, dinh géc d6 dugc danh so
0. Ching ta c6 g truy van, mdi truy van s& thuc hién mot hanh dong thuéc mot trong ba
loai sau:

Loai 1: “+ u” (0 <u < n): Tao dinh m&i c6 nhan danh s6 i = n, sau d6 n tiang
thém 1 don vi. N6i dinh i vao dinh u, va lic nay u s& la cha cua i.

Loai 2: “- u” (0 < u < n): X6a bo cay con géc u.

Loai 3: “? u” (0 <u < n): Bém va cho biét sé luong dinh trong cay con gdc u,
bao gém chinh dinh u.

Véi mdi truy van loai 3, ban hay in ra két qua cta cau hoi do.

Input:

Dong dau tién gom sé q (1 < q < 109).

q dong tiép theo, dong thir i lan luot chira ky tu ¢ va sé u, cho biét noi dung cua
truy van. D& bai dam bao cac diéu kién sau tai ngay truéc thoi diém hoi caa mdi truy
van: ¢ € {+,—,7},0 <u <nvau chua bi xéa.
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Output: Vi lan lugt mdi truy van loai 3, in ra mot dong mot sé duy nhat 1a két
qua truy van.
Vi du:
Input Output

7 2
+0 1
+0
-1
70
+2
-3
72

Subtask 1: 30% test ¢6 g < 10, ’
Subtask 2: 30% test khdng ton tai truy van loai 2;
Subtask 3: 40% test c6 g < 10°.

* Thi sinh KHONG duoc sir dung tai liéu;
* Gidm thi KHONG duwoc giai thich gi thém.
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