Olympic Chuyén Khoa hoc Tu nhién 2024
Truong THPT Chuyén Khoa hoc Tu nhién, Dai hoc Québc gia Ha N6i, Ngay 04 Thing 5 Nam 2024

Problem A. Hoan vi

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

Tim mot hoan vi p do dai n sao cho s6 vi tri 7 sao cho ged(p;,i) = 1 bang ding k. In ra —1 néu khong
ton tai hoan vi nhu thé.

Input

Dong dau tien gom 2 s6 n, k (1 <k <n < 10)
Output

Gom mot dong 13 hoan vi clia dap an hodc —1.
Scoring

Subtask 1(20%): n < 10
Subtask 2(80%): Khong c6 diéu kién gi them

Example

standard input standard output
3 2 213
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Problem B. Classic Tree

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

Cho cay c6 n dinh géc & 1. Mdi dinh ctia cay c6 thé duge t6 bing mot trang hoiic den. Mot cach to dugc
goi 13 hgp 1é néu nhu mdi subtree c¢6 hiéu giita s6 dinh trang va den 14 bé hon hodc bang 1. Dém c6 bao
nhiéu cach t6 hop 1&é mod 998244353.

Input
Dong dau tien gom n 1a s6 dinh clia cay (1 <n <5 x 10°)

n — 1 dong tiép theo, méi dong gdm 2 s6 u, v thé hién c¢6 1 canh ndi giita 2 dinh day.
Output
Mot s6 trén mot dong 1a két qua clia bai toan mod 998244353.

Example

standard input standard output
5 12
12
3 4
14
15

Note

Subtask 1 (20%): n < 20
Subtask 2 (20%): n < 103
Subtask 3 (20%): n < 10°
Subtask 4 (20%): n < 3 x 10°
Subtask 5 (20%): n < 5 x 10°
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Problem C. Fibo

Input file: standard input

Output file: standard output

Time limit: 3 seconds

Memory limit: 256 megabytes
Cho hai xau ki tu a, b va 10'® xau f1, fo, ..., fig1s. Ban dau ta co6 f1 = a, fo = b, f; = fi_o + fi_1 v6i moi
3 <i <108 (phép ‘“+* 1a phép ndi xau, vi du “abc* + “defg” = “abcdefg”). Goi thao tac sau day la thao
tac X:

e Gan fi =a, fo =b. V6i moi i tit 3 dén 10'%, ta gan fi = fi_a + fi_1.

Dat |S| 1a do dai xau S, S; 1a ki tu thid ¢ ctia xau S (1 <4 < |S|). Ban can phéi xtt i ¢ truy van, mdi
truy van thuoc 1 trong 4 loai sau day:
e Loai 1: Cho 2 s6 nguyén duong i, . Cho biét ki tu fi,.

e Loai 2: Cho 3 s6 nguyén duong 4, [, 7 va mot ki tu 6. Cho biét trong cac ki tu fi;, fiji1, - fir €O
bao nhiéu ki ty 1a 67

e Loai 3: Cho 2 s6 nguyén duong [, r va mot ki tw 0. Gan cac ki tu a;, ajy1, ..., a, bang 0.

e Loai 4: Cho 2 s6 nguyén duong [, r vA mot ki tu 6. Gan cac ki tu by, bj41, ..., b, bang 6.

Sau mdi truy van loai 3 hoiic 4, ta thiyc hién lai thao tidc X & trén. Hay giai bai toan nay.

Input
Gom g + 3 dong, trong do:
e Dong dau tien gom xau ki ty a (1 < |a] < 10°%). Cac ki tu ctia a chi niim trong tap cac chit cai Latin
in thuong.

e Dong thit 2 gom xau ki tu b (1 < |b] < 10%). Cac ki tu ctia b chi ndm trong tap céc chit cai Latin
in thuong.

e Dong thit 3 gdm duy nhat sé nguyén duong ¢ (1 < ¢ < 10°).
e ¢ dong tiép theo, mdéi dong mo td mot truy van. Trong do:

— Truy van loai 1 c6 dang 1 i x (1 <i<10'% 1 <2 < min(|f;], 10%®).

— Truy van loai 2 c6dang 2 i 1 r 6 (1 <i<10%®, 1 <1 <7 < min(|f;],10'8), 6 1a ki tu nam
trong tap céac chit cai Latin in thudng).

— Truy van loai 3 c6 dang 3 1 r 6 (1 <1 <r <al, # 1a ki ty ndm trong tap cac chit cai Latin
in thuong).

— Truy van loai 4 c6 dang 4 1 r 6 (1 <1 <r < |b|, 6 1a ki ty ndm trong tap cac chit cai Latin
in thudng).

Output

V6i mdi truy van loai 1 va 2, in ra trén mot dong 1a két qua ciia truy van tuong ting.
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Example

standard input standard output

abc

W aa W o

11
27D
2d
2 c
9

7 18 ¢

N~ & WD PO
O N = O,

Note

Giéi thich test vi du:

O truy van dau tien, ta c6 f5 = “abeebebabeeb®. Ki tu thit 11 ctia f5 1a ‘c.

0 truy van thit 2, ta c6 f4 = “cbabceb®. Trong doan “babeeb® ¢6 3 ki tir 1a ‘bt

O truy van thi 3, ta bién déi xau a = “ddc®.

O truy van thi 4, ta bién ddi xau b = “cc.

0 truy van thit 5, ta c6 f5 = “ddcccceddeec®. Ki ti thit 9 ctia f5 1a ‘d-.

0 truy van cudi cling, ta c6 fg = “ccddcceddecceeddecc”. Trong doan “cddcceceddect ¢ 8 kit
la ‘ct.

Scoring
e C6 5% s6 test tuong ting véi 5% s6 diém c6 |al, |b| < 16, ¢ < 1000. V6i moi truy van loai 1 va loai
2,7 < 16.
e C6 15% s6 test khac tuong ting v6i 15% s diém c6 |al, |b| < 1000, ¢ < 1000.
o 6 20% s6 test khac tuong ng véi 20% s6 diém théa man: khong cé truy van loai 3 va loai 4.
o C620% sb test khac tuong tng véi 20% s6 diém théa man: véi moi truy van loai 3 va loai 4, [ = 7.
e C6 20% s test khéc tuong ting véi 20% s6 diém théa man: |a|, |b] < 10°.

e 20% s6 test con lai tuong ng véi 20% s6 diem khong c6 rang buoc gi them.
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Problem D. Mt bai todn thi vi vé truy van trén ciy

Input file: standard input
Output file: standard output
Time limit: 5 seconds
Memory limit: 256 megabytes

Cho mot cay gom n dinh c6 goc 1a 1. M6i dinh 4 sé duge t6 mau ¢; € {0,1}. Méi canh i ¢6 trong s6 w;.

C6 ¢ truy van thuoc 1 trong 2 loai sau:

1 u: déi mau ctia dinh u (1 <u < n)

2 uw v t k: v6i moi dinh  ndm trong cay con gbc u c¢6 ¢, =t in ra k duong di dai nhat tit v dén cac dinh
x (Dam béo c¢6 > k dinh ¢6 mau la ¢t ndm trong cay con ctia u) (1 < wu,v <n) (t € {0,1}) (1 <k < 3)

Dinh z nam trong cay con goc u khi w nam trén duong di tir 1 t6i

Input

Dong dau tien gdm 2 s6 n va q (1 < n,q < 10°)

Dong thit 2 gom n s6 ¢; € {0,1} 1a mau ciia dinh ¢ ban dau

n — 1 dong tiép theo gom 3 s6 u;, vi, w; (1 < wug,v; < n) (=107 < w; < 109)

q dong tiép theo 1a 1 trong 2 truy van.

Output

Gom céac dong 13 dap 4an cho cac truy van 2
Scoring

Subtask 1(20%): n < 10*

Subtask 2(15%): Trong moi thao tac 2 (u = v)
Subtask 3(25%): w; > 0

Subtask 4(40%): Khong ¢6 diéu kién them

Example

standard input

standard output

N~ NFELDNWLPNDEE O
P N OO W WwWNO O,
|
w

320
21-1
0 -1-2
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