Ma dé thi: Tin_10_02
Dé thi ¢6 4 trang

Tong quan vé dé thi

KY THI OLYMPIC TRAI HE HUNG VUONG
LAN THU XIX, NAM 2025

PE THI MON: TIN — LOP 10

Thoi gian 1am bai: 180 phit (khdng ké thoi gian phdt dé)

# | Tén bai Chuong trinh | DIt 1liéu K&t qua Thoi gian | Piém

1 | Hop nhat UNITE21.* | UNITE21.inp | UNITE21.out 1s/test 7

2 | Bdo tri dudng cao téc HWMAINT. * HWMAINT.inp HWMAINT.out 1s/test 7

3 | K&t qua biéu thirc BRACKINS. * BRACKINS.inp | BRACKINS.out 1s/test 6
Luuy:

e Thi sinh thay * trong tén chuong trinh thanh PY, PAS hodac CPP tuy theo ngdon ngix
1ap trinh ma thi sinh sir dung 1a Python, Pascal hoac C/C++.

Lap chwong trinh giii cac bai toan sau:

Bai 1. Hop nhit [UNITE21]

Cho mét diy sb nguyén duong gdm N phan tir. Tai mdi bude, tao ra mot diy mai bang cach

cong timg cdp phan tt lién tiép trong diy hién tai:

ceey

Lip lai qué trinh nay cho dén khi chi con mot s6 duy nhat.

Phan tir cudi cung la tong cua hai phan tir cudi cung cua day cil.

Hay tinh gia tri cua sb cudi cung nay, ldy theo modulo (10° + 7).

Dir li¢u

Phén tir thir nhat cua ddy méi 1a tong cta phan tir thir nhét va thi hai cua diy ci,
Phan tir thir hai 1a tong ctia phan tir tht hai va thir ba cua day cf,

e Dong 1:sdnguyén N (1 <N < 5-10°) —s6 phén tir ban déu cua diy.
e Dong 2: N sd nguyén a,, ay, ..., ay (1 < a; < 10°) — cac phén tir ctia ddy ban dau.

Két qua

« Dong 1: s6 nguyén két qua, 14y modulo (10° + 7).

Subtasks

# | Diém | Rang budc bd sung

1| 30 1 <N < 1000

2|15 Moi phan tlr a_i déu bang nhau
3|40 N < 100000

4|15 Khéng c6 rang budc bd sung
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Vi du

Input Output Giai thich vi du
5 73 [3,5,4,6,2] > [8,9,10,8] » [17,19,18] > [36,37] -
35462 [73]

Bai 2. Bao tri duong cao toc [HWMAINT]

Nam 2xxx, hé théng duong sa cua dat nudc ZZZ chi bao gdm céac con dudng thudng va

duong cao tdc, hé thdng nay dam bao giao thong giita hai thanh phd bt ki trong cac thanh
phé cta ZZZ.

Cu thé, dat nudc ZZZ co N thanh phd va M con dudng ndi chiing. Mdi con dudng 1a duong

thudng hodc dudng cao tée. Co K cong ty (danh sé 1 ... K) c6 thé nhan nhiém vu bao tri dudong

cao toc. Mbi dudng cao tdc phai dugc giao cho diing mot cong ty.

Hay tim mot phwong 4n phan cong cac dudng cao tdc cho cac cong ty sao cho moi dudng di
tir thanh phd 1 dén thanh phd N, phai di qua it nhat mot dudng cao tde cia mdi cong ty.

Dir liéu

. D(‘)ngdéugé)mbasénguyénN M,K(2<N<1051<M<2-10%1<K < M)
— s0 thanh pho sO con duong Va sO cong ty.
M dong tlep theo, mdi dong gdm ba sb nguyén u, v, w mé ta mot con duong ndi hai
thanh phd u, v (1 < u,v < N,u # v) ,w = 1/0 tng vdi con duong nay 1a dudng cao

tdc/dudng thuong.

Dit liéu dam bao c6 dudng di giira hai thanh phd bat ki.

Két qua

Néu khong c6 phuong 4n phin cong, ghi ra trén mot dong duy nhit xau “No”

Nguoc lai

o Dong 1: xau “Yes”
o Dong2..T + 1:dongi + 1 ghi sé nguyén 1a chi sb ctia cong ti dugc giao nhiém
vu béo tri dudng cao toc thr i (gia thiét co T dudng cao tdc, chung duge danh
sO 1 ...T theo thtr tyr xuét hién trong dir liéu nhép).

Néu c6 nhi€u nghiém thi

Subtasks

chi can dua ra nghiém bt ky.

piém

Rang buéc bé sung

6%

K=1

12%

N<1000, M<3000; s6 dudng cao toc <8

15%

K=2

30%

Tat ca cac canh déu la dudng cao toc

Vih|wW|IN|F| #

37%

Khéng cé rang budc bé sung
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Vi du

Input Output Gidi thich vi du
663 Yes
141 1
151 1 1 5
241 2
361 3 3
2% O 6 )
450
1

Bai 3. Két qua biéu thirc [BRACKINS]

Cho mot biéu thirc s6 hoc gdm n toan hang lién két bai n — 1 phép toan xen k& giita chung.
MG&i toan hang 13 sb nguyén duong khéng vuot qua S. C6 k loai phép toan, duoc danh s tir
1 dén k. Phép toan i (ki hiéu (op);) c6 d6 vu tién p; (1 < p; < k). Néu cac phép toan c6 do
uu tién khac nhau, thi phép todn c6 do uu tién cao hon s€ dugc thyuc hi¢n trudce. Néu tt ca cac
phép toan c6 ciing d6 uu tién, chung dugc thuc hién tir trai sang phai. Trong biéu thic c6 ddu
ngoac, cac phép toan trong ngoac dugc thyuc hi¢n trudec.

M&i phép toan dugc dinh nghia boi mot danh sach cac bo ba (x, y, z), nghia 1a néu ap dung
phép toan i v6i toan hang trai 1a x va toan hang phai 1a y , ta nhan duoc két qua z (ki hiéu:
x (op); ¥ = z). Luu y rang x (op); y = z khong dam bao y (op); x = z, nghia 1a cac phép
toan khong nhat thiét c6 tinh chit giao hoan. V&i mbi cip (x,y) chi c6 téi da mot két qua.
Néu tai mot bude tinh x (op) v, phép toan (op) khong co dinh nghia cho cip (x, y), thi biéu
thirc tré nén vo nghia.

Yéu cau: Tim sd lugng dau cap ngoac tdi thiéu can dit vao biéu thirc dé gia tri biéu thirc bﬁng
mdi giatritu 1 dén S. Néu khong thé dat duoc mot gia tri nao do, in ra —1.

Dir li¢u

Dong 1: ba sé nguyén n, k,S (1 < n, k,S < 100).

Dong 2: n sb nguyén ay, dy, ..., Ay (1 <a; <9).

Dong 3:n — 150 nguyén by, by, ..., by (1<b;<k),b;la phép toan gitra a; va G4

Tiép theo 1a k nhom dong mé ta cac phep todn, nhom dong i gdm
o Dong déau tién chta hai sb nguyén t;, p;, t; 1a s bo ba dinh nghia phép toan

(op);
o Sau d6 1a t; dong, mdi dong gém ba sé nguyén x,y,z (1 < x,y,z < §) md ta
x (op); y = z.

Téng s6 bo ba dinh nghia cua tat ca phép toan khong vuot qua 200.
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Két qua

e Dong 1: S s6 nguyén, sd thu i (1 < i < ) 1a s6 ddu ngoic tdi thiéu can thém dé biéu
thirc c6 gia tri bang i, néu khong ton tai biéu thure cho két qua bang i thi s6 ndy bang

—1.
Subtasks
# | Diém | Rang budc bd sung
1| 10% | Két qua cho méi gia tri 13 @ hoac -1
2| 10% |k = 1, két qua méi gia tri 13 @, 1 hoac -1
3 20% | k = 1
4| 60% | Khéng c6 rang budc bd sung
Vi du
Input Output Giai thich
614 -1121 Ky hiéu @ 1a phép toan cé 7 quy tac tinh: 42=1,3@3=
413214 4;,302=4,104=3;4p1=3;,1p3=2,3P4=4
11111 D3y toan hang (4,1,3,2,1,4) khong thé tao dugc két qud bang 1.
71 Cac k&t quad 2,3,4 dat dugc bang cac biéu thuc
‘3‘51 e 4 D1 D3 D2 ©(1P4) = 4P1 ©3 D2 D
324 3=3P83 2 3 =4B2 &3 = 13 = 2
143 e 4 (1 B(3D2 B1)) B4=4D(1 D
135 (401)) D4 = 4 ®(103) D4 = 4@2 P4
344 = 1P4 = 3
e 4 P11 ®(3B2) D1 ©4 =4P1 4 D1 D
4 =34 1 ©4 = 4P1 D4 = 36p4 = 4
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