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Hello World!

0 Hello World

(30 points)

Introduction

YTP Contest has started!

Let's verify everything first.

Is the internet setting correct?

Is the source code submission working well?

Do you use STDOUT output for program solutions?

Everything is ready! Go get 30 points now!! Go! Go! Go!

Statement

Please write a program to output Hello World!

Input Format

This problem requires no input.

Output Format

A\~Z[a~z], space, and common English punctuation.

Constraints

A\~Z[a~z], space, and exclamation mark "I".

Test Cases

Input 1

(no input)

Output 1

Hello World!

Illustrations

Input 1 has no input, simply output Hello World!
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1_[O1E22 E48(Echo Compression)

(10 53)
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1_Echo Compression

(10 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

In the Kingdom of Signals, every time two or more identical letters come together, they resonate and echo
endlessly. It sounds like:

"aaabbcccaa" -> "ahahah bibi cicici ahah".

As a echo compressor, your job is to remove this noisy repetition. For every group of adjacent identical
characters, compress them into a single character, revealing the core message.

Input Format

A line of string s of initial message.

Output Format

Output the compressed version of the string.

Constraints

e s consists of only lowercase English letters
e the length of sis no more than 10°

® sisnotanempty string

Subtasks

e Subtask 1 (10 points): No additional constraints

Samples

Sample Input 1

aaabbcccaa

Sample Output 1

abca
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2 fREEl(Herbicide)
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2 Herbicide

(10 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

On a grassy field divided into n plots in a single line, each plot contains a weed whose height is an integer
between 1 and n. Through his careful observation, he noticed that there is always one weed that is
particularly short, with a height of only 1. Farmer Willy has invented a magical herbicide. When he sprays it
over a contiguous segment of plots [/, 7] and chooses an power k (1 < k < n), the height of every weed in
that segment instantly becomes

The definition of the Gauss symbol (floor function) is:

|z | = the greatest integer less than or equal to

For example:

. [24] =2

o |-24|=-3
.« [7)=7

o [7]=3

Willy's goal is to make all weeds across the entire field have exactly the same height.
Your task is to determine the minimum number of herbicide applications required and provide a sequence
of operations that achieves this goal.

Input Format

The first line contains a positive integer n, representing the number of weeds.

The second line contains n positive integers a;, where a; is the initial height of the weed in the i-th plot.

Output Format

The first line prints an integer p, the minimum number of herbicide applications, 0 < p < N must holds.

The next p lines each contain three integers [, 7, k.
Each line describes one operation: spray herbicide of strength k over the segment [[,7].1 < I,r,k <n

Constraints

e« 1< N<I10°

e 1<a; <N
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Subtasks

e Subtask 1 (10 points): No additional constraints

Samples

Sample Input 1

Sample Output 1

222

Sample Input 2

1421

Sample Output 2

2 2 4
3 38 2

Illustrations

In sample testcases:

Test case 1:
Using herbicide of strength 2, you can reduce the height of the second weed to 1.

Test case 2:
Because the goal cannot be achieved with a single operation, apply the herbicide two times to set as to 1
and setas to 1.

Below is also a correct output:

232
222

8 /36



Young Turing Program - YTP20250nlineContest_J1_toStudent

3 ek 1E(Rainbow Path)

(6 279 %)
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3 Rainbow Path

(6 points / 9 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

In a small rural village, farmers enjoy planting fields of colorful flowers. Each farmer fills their entire farm
with flowers of a single color. Due to development issues, not every farm is directly connected --- sometimes
one must travel through other farms, or there may be no path at all. Today, the mayor will visit exactly three
farms in sequence. The villagers want the mayor to walk through three farms whose flower colors are all
different (In other words, ¢, ¢, and ¢,, are pairwise distinct, and there are direct roads connecting u to v
and v to w). We call the visiting path w — v — w a colored path. They need you to count how many
rainbow paths exist in the village.

Due to limited development funds, pointless roads aren't built in the countryside --- that is, there are no
roads whose two ends connect to the same farm, nor are there two different roads connecting the same
pair of farms.

Note thata — b — cand ¢ — b — a are considered two distinct paths.

Input Format

The first line contains two positive integers N and M, representing the number of farms and the number of
roads.

The second line contains N positive integers c;, the flower color at the 2-th farm.

Each of the next M lines contains two integers a; and b;, indicating an undirected road between farms qa;
and b;.

Output Format

Print a single integer: the total number of colorful paths of length two (three farms) in the graph.

It is guaranteed that this number will not exceed 10*%.

Constraints

e 1< N,M<3x10°
e 1<¢; <N

e 1<a;,b; <N

a; # b; for all ¢

{ai,b;} # {a;,b;} when i # j
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Subtasks

e Subtask 1 (6 points): N < 2000, M < 2000

e Subtask 2 (9 points): No additional constraints

Samples

Sample Input 1

N B P W
w N NN
w

Sample Output 1

Sample Input 2

LN VS I SR i Y
U s W N =

Sample Output 2

Sample Input 3
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N W R s W DN ==,
g U W L W NN

Sample Output 3

24

lllustrations
In example testcase 1:
1-2-3 and 3-2-1 are two rainbow paths, so output 2.

In example testcase 2:

The colors of flower in farms are all the same, so output 0.
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4 FBIEE(Reflecmino)

(15 %)

REREIRRH: 1.5 second
OIS REPREI: 1024 MB
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4 Reflecmino

(15 points)

Time Limit: 1.5 second
Memory Limit: 1024 MB

Statement

Mango loves playing a game called ReflecMino. In this game, two beams of light travel through a grid filled
with mirrors, and you must place the mirrors so that each beam passes through cells and reflects off
mirrors to reach the boundary exit. Here is a screenshot of the game:

ReflecMino

Solved

2025/85/23

During the game, it highlights the cells traversed by the blue beam and those traversed by the orange
beam.

If both the blue and orange beams pass through the same cell (as shown in the bottom right), that cell
lights up white.

Mango wants to write a program that, given a map of mirror placements and orientations, simulates both
light beams' paths. To simplify, he has removed all other game elements and only left mirrors and empty
cells.

Now consider an n X m grid with an extra boundary layer. There are two entry points on that boundary: B
(blue beam) and ¢ (orange beam). Each cell contains one of:
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e \ or /:aflat mirror at 45°, reflecting light according to the law of reflection (“angle in = angle out”);
e . :anempty cell that does not change the beam’s direction;

® The boundary cells contain exactly one B and one G.
A beam starts from its entry point and moves one cell at a time in its current direction:

1. Onanempty . cell, it continues straight;
2. On a mirror (\ or /), itreflects accordingly;

3. When it reaches a boundary cell again, it exits.

Input Format

e The first line has two integers n, m.
e The next n + 2 lines each contain m + 2 characters:
© The boundary contains exactly one B and one G.

o Other positions are a mirror \, a mirror /, or an empty cell .

Output Format

Within the inner n X m grid, mark each cell as follows:

e B if only the blue beam passes through;
e G if only the orange beam passes through;
e w (white) if both beams pass through the same cell;

e . if neither beam passes through.

Output the entire inner grid, which is of size n X m.

Constraints

e 1 <n,m <1000

e |tis guaranteed that no light beam will ever get trapped in an infinite reflection loop among the
mirrors.

e The problem guarantees that no mirror will appear on the boundary or in the corners of the board.

e There is exactly one B and one G on the boundary, and neither of them is placed in a corner.

Subtasks

e Subtask 1 (15 points): No additional constraints

Samples

Sample Input 1
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Sample Output 1

. .BBB
GGWBB
GGGGG
G.G.G
GGG.G

Sample Input 2

Sample Output 2
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5_[Bi%ieM# 2 & (The Ritual of the Serpent
God)

(47/8%5/82%)
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Evolution of the Magic Snake

L Step 0 L Step 2 L Step 4
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Evolution of the Magic Snake

5 Step 0 s Step 2 5 Step 3
4+ 4 4
34 3 3
21 24 24
14 11 11
01 —1—o—2—03—0—4o 0 01
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s Step 4 s Step 5
4 4 44
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3 —2 -1 0 1 2 3 4 5 -3 —2 -1 0o 1 2 3 4 5
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5_The Ritual of the Serpent God

(4 points / 8 points / 8 points)

Time Limit: 3.0 second
Memory Limit: 2048 MB

Statement

In the ancient land of Ortoloria, there is a legendary temple known as the Tower of the Serpent God.

The high priests, seeking rain from the serpent god, perform a mysterious ritual called the Dance of the
Magic Serpent:

e They construct a long magical serpent composed of n serpent segments, which weaves through the
air starting from the ground.

e FEach serpent segment is made of pure magical energy and has a length L.

e The relative angle of each serpent segment 8; can be set to one of four stable magic angles: 0°, 90°,
180°, or 270° — as prescribed by the sacred incantation.

e The serpent starts from the origin point (0, 0) on the ground.

e For each subsequent segment, it first rotates counterclockwise by 6; relative to the previous
segment's direction, then moves forward by L; in the new direction. For the first serpent segment, it
extends from the origin at angle 8, (0° is along the +x axis, 90° is along the +y axis, 180° is along
the —x axis, and 270° is along the —y axis), moving forward by L;.

During the ritual, the priests can dynamically adjust the angles of the serpent segments or observe the
current position of the serpent’s head after the first k segments to gauge the success of the ritual.

Initially, all angles 6; are set to 0°. There will be q operations performed during the ritual, of the following
three types:

1. Observe the Serpent
1 k — Query the end position (z, y) of the serpent’s after the first k segments.

2. Change Incantation (Angle)
2 x theta — Change the angle of the z-th serpent segment to theta®, where
theta € 0,90, 180, 270.

3. Change Incantation (Length)
3 x len — Change the length of the z-th serpent segment to len, where len is a positive integer.

In other words, you must compute the position starting from the origin, after applying the rotations and
translations of the first k segments according to their current configurations.

Input Format

The first line contains two positive integers n and g, representing the number of serpent segments and the
number of operations.
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The second line contains n positive integers L1, Lo, . . ., L, representing the initial lengths of the serpent
segments.

The next q lines each describe an operation in one of the following formats:

® 1 k:Querythe end position of the serpent’s after the first k segments.

e 2 x theta: Setthe angle of the z-th segment to theta’, where theta € 0,90, 180,270 and
1<z <n,

e 3 x len:Change the length of the z-th segment to len, where 1 < len < 10° and 1 < z < n.

Output Format

For each 1 k query, output one line containing two integers « and y, representing the end position (z, y)
of the serpent after the first kK segments.

Constraints
e 1<n,q<2x10°
e 1<L;<10°(1 <i<m)
e For each operation:
o 1 k,wherel <k<n.
o 2 x theta,where theta € {0,90,180,270}.

© 3 x len,where 1 S len S 109.

Subtasks

e Subtask 1 (4 points):1 < m,q < 2 x 10°
e Subtask 2 (8 points): For each command 2 x theta, theta € {0,180}

e Subtask 3 (8 points): No additional constraints

Samples

Sample Input 1

H W Rk NP P W
W N W W wNW»m
-

)

o

Sample Output 1
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11 0
-5 0
-6 0

Sample Input 2

H W W N = NS
L= S T R NS R~ SV ) )
(el
o

Sample Output 2

10 0
16

Sample Input 3

90
90
90
90

R N N NN R ES
[~ S R OV N A )

Sample Output 3

Illustrations

The results of each operation in Example 1 are illustrated in the following diagram:
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Evolution of the Magic Snake

L Step 0 L Step 2 L Step 4
FEmumEERcasammamusaaiiunansanaan i R mmmn A u

—7-6-5-4-3-2-10 12 3 45 6 7 8 9101112 —7-6-5-4-3-2-10 12 3 45 6 7 8 9101112 —7-6-5-4-3-2-10 12 3 45 6 7 8 9101112

The results of each operation in Example 2 are illustrated in the following diagram:

Evolution of the Magic Snake

. Step 0 . Step 2 . Step 3
8 8 8

7 7 7

6 6 6

5 5 5

44 4+ 4+

3 3 3

2 2 2

14 11 11

0] e—t—-eo—2—e30—4+—e 0+ 0

-1+ -1+ -l
-1 0 1 2 3 45 6 7 8 9 1011 -1 0 1 2 3 45 6 7 8 9 1011 -1 0 1 2 3 4 5 6 7 8 9 1011
. Step 4

8

74

6

5

4 4

3

2

14

0-

-1 — T

9 10 11

L
o
—
N
w
-
[
o 4
~
o 4

The results of each operation in Example 3 are illustrated in the following diagram:
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Evolution of the Magic Snake

5 Step 0 s Step 2 5 Step 3
4+ 4 4
34 3 3
21 24 24
14 11 11
01 —1—o—2—03—0—4o 0 01
-1+ -1 -1
3 -2 -1 0 1 2 3 4 5 -3 —2 -1 o 1 2 3 4 5 -3 —=2 -1 0 1
s Step 4 s Step 5
4 4 44
34 3
24 2
14 11 2
0+ 0 +
14 14
3 —2 -1 0 1 2 3 4 5 -3 —2 -1 0o 1 2 3 4 5
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—

6 D

EER8E(Four Queens Puzzle)

(10 2/ 10 )

AEREIRR#L: 4.0 second
OIS REPREI: 1024 MB

w8 H

SEEFHPIEEBANET - SULE/\ESMRES K BT SR T EIRIET SR R -

B SHEENESE —EHFORT - BLEUSHRIIERE TS -

ERHH » —KERT (z,y) HEETNE

(1,0), (1,1),(0,1), (=1,1), (=1,0), (—1, —1), (0, —1), (1, —1) tyEFR—(EFTE (a, b) BEI—(EEEBLEE d
e :

1. #&F (z + ad, y + bd) RZEMSHE EAIEF1EE -
2. MRd> 1 BERABE L <c<d &F (z+ac,y+bc) BEM -
TEEEIERT > BPRET (¢ + ad, y + bd) EENREBEER -

RNBER B E— ST HRRRENEAE  SEREEETRT
TEREIE | NS EREREMELET  RECHHIIIELERBRRAR—HEEER - RE LA
%A -

R EER AR ERRZ AT - (Bfth i T — B4R -
En x mOHE - BEERERFORERY  (MEERENFORERR  F58—HER (BHAXRY) i
RIENKEEEA - MEASHE 2 /EEEEIEE -

AHERIN ? ARABZHERSHNH AR » TEEHEAFFHAMNRAZHE » HEAZDERELERIN
m R R E RN R BIPSERAR ©

B ARV

WMANE—TEEMERH n, n KRHEBNSEHEE -
ETRAEnT BOE—ERES mHFS -
FREFHHH e 8 . 4 5B 5% j EFTARET (7, 7) FOIRER : ¢ RRWEREEM . ARZORT -

AR
WA Z/ O ENE B AR DR T8 B PR -
HilEEE
e 1 <n,m<700
FEF

o FEF1(109):n,m < 100
o FEFE 2 (10 p): EBEEIINES

31/36



Bl EE {51
i AZEH 1

3 4
.eee

i L EE A5 1

2

B A\ EE 51 2

i LH EE 51 2

27

B A\ EEf) 3

Ga b 85I 3

35

Young Turing Program - YTP20250nlineContest_J1_toStudent

32/36



Young Turing Program - YTP20250nlineContest_J1_toStudent

o5l AR

B —EEHF > BEAREFRER :

33/36



Young Turing Program - YTP20250nlineContest_J1_toStudent

6_Four Queens Puzzle

(10 points / 10 points)

Time Limit: 4.0 second
Memory Limit: 1024 MB

Statement

Queens are very powerful pieces in chess.

A queen can move along one of the eight directions on a grid until that direction is blocked.

If a piece of the opposing team blocks it, then the queen can capture it.

Formally speaking, a queen at cell (z, y) can move along one of the eight directions
(1,0),(1,1),(0,1),(-1,1),(-1,0),(-1,-1),(0,—1), (1, —1) for any positive integer multiple d if, let
(a, b) be the direction chosen:

1. The cell (z + ad,y + bd) is on the board, either not blocked or occupied by another piece.
2. Ifd > 1, for every integer 1 < ¢ < d, the cell (z + ac, y + be) is empty.

In this case, we say the queen controls the cell (z + ad, y + bd).

Your friend just lost another chess tournament... qualifier. Fiftieth in a row.

It is not fair!

His queen had never moved, ever, and got captured.

Now he is so tilted that he is starting to believe an absurd conspiracy theory: the queen is useful only
because people say so. It is not.

You want to prove him wrong, but then he challenged you with a puzzle.

Place four queens on ann X m board, with several obstacles scattered around, blocking some of the cells.
Every pair of queens (there are six pairs in total) must mutally control each other's squares, without being
blocked by obstacles or other queens.

Every pair of queens (there are six pairs in total) must be able to attack each other, as if they were enemies,
with no obstacles or other queens in between.

Why four, you may ask? Because that is simply the maximum possible.
Nevertheless, for a chess master like you, this should be easy.
Count the number of such configurations to prove your friend wrong.

Input Format

The first line of the input contains two integers n and m representing the height and width of the board.
Next, n lines follow, each containing a string of length m.

Each string consists of @ and ..

In the i-th row, the j-th character denotes the status of the cell (¢, ) on the board: e for an obstacle and .
for an empty cell.

Output Format
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Output the total number of configurations satisfying the conditions in the description.

Constraints

e 1< n,m<700

Subtasks

e Subtask 1 (10 points): n, m < 100

e Subtask 2 (10 points): No additional constraints

Samples

Sample Input 1

3 4
.eee

Sample Output 1

Sample Input 2

Sample Output 2

27

Sample Input 3
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Sample Output 3

35

Illustrations

In the first sample, the two possible configurations are:

36 /36



	0_送分題 – Hello World
	前言
	題目敍述
	輸入格式
	輸出格式
	資料範圍
	測試範例
	輸入範例 1
	輸出範例 1

	0_Hello World
	Introduction
	Statement
	Input Format
	Output Format
	Constraints
	Test Cases
	Input 1
	Output 1

	Illustrations
	1_回聲壓縮(Echo Compression)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1

	1_Echo Compression
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1

	2_除草劑(Herbicide)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1
	輸入範例 2
	輸出範例 2

	範例說明
	2_Herbicide
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1
	Sample Input 2
	Sample Output 2

	Illustrations
	3_彩色路徑(Rainbow Path)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1
	輸入範例 2
	輸出範例 2
	輸入範例 3
	輸出範例 3

	範例說明
	3_Rainbow Path
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1
	Sample Input 2
	Sample Output 2
	Sample Input 3
	Sample Output 3

	Illustrations
	4_彩色路徑(Reflecmino)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1
	輸入範例 2
	輸出範例 2

	4_Reflecmino
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1
	Sample Input 2
	Sample Output 2

	5_魔法蛇神之儀式(The Ritual of the Serpent God)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1
	輸入範例 2
	輸出範例 2
	輸入範例 3
	輸出範例 3

	範例說明
	5_The Ritual of the Serpent God
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1
	Sample Input 2
	Sample Output 2
	Sample Input 3
	Sample Output 3

	Illustrations
	6_四皇后問題(Four Queens Puzzle)
	題目敘述
	輸入格式
	輸出格式
	資料範圍
	子任務
	測試範例
	輸入範例 1
	輸出範例 1
	輸入範例 2
	輸出範例 2
	輸入範例 3
	輸出範例 3

	範例說明
	6_Four Queens Puzzle
	Statement
	Input Format
	Output Format
	Constraints
	Subtasks
	Samples
	Sample Input 1
	Sample Output 1
	Sample Input 2
	Sample Output 2
	Sample Input 3
	Sample Output 3

	Illustrations

