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Hello World!

o {5155 AR

WA, B AE > BEMIRLNE L Hello World!

0 Hello World

(30 points)

Time Limit: 1 second
Memory Limit: 256MB

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)
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Output 1

Hello World!

Illustrations

Input 1 has no input, simply output Hello World!
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1_%Z7KEAAC(Potion Mixing)
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B A\ EEf 2
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1_Potion Mixing
(5 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

Today is the Potions class at YTP Magic Academy. In today's class, we need to brew a potion called "AC
Water". Legend has it that this potion, when consumed, can instantly transform many Wrong Answer codes
back to Accepted in a short time, making it a very powerful potion.

It is known that to brew a potion with perfect proportions, we must find a perfect set of (z, y, z) such that
at+tz=b+y=c+z

Moreover, x, y, z must be integers satisfying 0 < z,y, 2z < n.

There may be many different recipes that can produce perfect proportions. Please design a program to
calculate how many sets of (z, y, z) can brew the perfect AC potion.

Input Format

The first line contains four positive integers n, a, b, c in that order.

Output Format

Output an integer representing the total number of perfect ratio combinations that can be blended.

Constraints

e 1<n<10'®
e 1<a,bc<10'®

Subtasks

e Subtask 1 (5 points): No additional constraints

Samples

Sample Input 1

5123

Sample Output 1
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Sample Input 2

38787087876526275 239004788 825710069 773121660

Sample Output 2

38787087289820995

lllustrations

In Sample 1 :

(2,1,0)
(3,2, 1)
(4,3, 2)
(5,4, 3)

Output 4
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2 558 (Honor-guise Number)
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2_Honor-guise Number

(5 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

Have you heard of "disguise arts"? It's a technique that allows someone to completely change their
appearance -- such as face shape or body build -- through makeup and other means. Yuuki, who grew up
reading martial arts novels, is naturally fascinated by the idea. But as an competitive programmer, they
don't really have the opportunity to learn or use such a skill in real life.

So, they shifted their focus to something else: the Honor-guise Number. As the name suggests, it's the
number that makes it easiest to receive an Honorable Mention. Specifically, it is defined as the most
frequent total score among all contestants who received an Honorable Mention in a competition.

In Yuuki's country, the rules for awarding medals and Honorable Mentions in competitive programming
contests are as follows:

o The competition lasts for two contest days, each containing the same num-
ber of problems;

o The total score is the sum of the scores of all problems over both days;

e The score necessary to achieve a gold medal is the largest score such that
at least one twelfth of all contestants receive a gold medal;

» The score necessary to achieve a silver medal is the largest score such that
at least one quarter of all contestants receive a gold or silver medal:

e The score necessary to achieve a bronze medal is the largest score such
that at least one half of all contestants receive a medal;

o A contestant who does not receive a medal will be awarded an Honourable
Mention if. in at least one of the two Competition Days, fewer than half
of the contestants have a higher score.

Yes, it does seem like Honorable Mentions are rather lame awards -- and that's true -- but Yuuki doesn't
care.

They have collected the scoreboards of many past contests, and once they find the Honor-guise Number for
each one, they plan to aim for exactly that score in the next competition. However, they are too lazy to
manually compute them all. So, they hope you can write a program that finds the Honor-guise Number for
each contest and reports it to them.

By the way, if there are multiple total scores that are equally common among Honorable Mentions, Yuuki
wants the smallest one — since it looks the easiest to achieve. Also, if no contestant qualifies for an
Honorable Mention, output a single line containing —1.

Input Format
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The first line contains two positive integers N and M, representing the number of contestants and the
number of problems per day in the contest.

Each of the next IV lines contains 2M positive integers, denoted as A; 1, A; 2, . . . , A; 20, representing the
scores of a single contestant. The first M integers represent the scores for each problem on Day 1, and the
last M integers represent the scores for Day 2.

Output Format

Print a single integer — the Honor-guise Number, i.e., the most frequent total score among all contestants
who received an Honorable Mention.

If multiple scores appear the same number of times, print the smallest such score.

If no contestant received an Honorable Mention, print -1.

Constraints

e 2< N<2x10°

e 1< M <10°

e« 2<N-M<2x10°
e 1< 4;;<10°

Subtasks

e Subtask 1 (5 points): No additional constraints

Samples

Sample Input 1

4 3
34679 2
158456
9 10 3 276
10116 509

Sample Output 1

29

Sample Input 2
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111
222
33 8

w N =W

Sample Output 2

Illustrations

In the first sample test case, the total scores of the four contestants are 31, 29, 37, and 32, respectively.
Therefore, the last two contestants receive the gold and silver medals. The first contestant's total score on
the second day is 18, and the second contestant's total score on the first day is 14, so both of which are
higher than the scores of exactly two other contestants on that day. As a result, both of them receive
Honorable Mentions. Among the contestants who received Honorable Mentions, the scores 29 and 31 each
appear once. Since both scores appear the same number of times, the smaller one, 29, is output.

In the second sample test case, no contestant qualifies for an Honorable Mention, so the outputis —1.

13748



Young Turing Program - YTP20250nlineContest_S1_toStudent

3 PCC #] Tetris

(10 53)
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F—TRMA—EEEH N RREFHNEE -
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3 PCC and Tetris

(10 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

In a certain university in Taiwan, lots of students are into Tetris, so PCC came up with a challenge: use Tetris
blocks to design a new puzzle game and see who can beat it.

All Tetris pieces are made of four squares, and there are seven classic shapes, they can be rotated, but not
flipped:

PCC has built a wooden box that's 2 X 7 in size, and they've got an unlimited supply of Tetris blocks. Your
job is to pack all the given blocks into the box. For each level, PCC will tell you exactly how many of each
piece you must use. Sometimes, PCC will hand you a configuration that can't possibly fit. If a level is
solvable, you need to explain how you'd place the pieces; if it's impossible, you should tell PCC that there's
no way to fit them all.
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Input Format

The first line contains a positive integer N, denoting the length of the box.
The second line contains seven positive integers, giving the counts of the |, J, L, O, S, T, and Z tetrominoes.

Because PCC is odd, each of those counts will always be an odd number.

Output Format

If it is impossible to fit all the tetrominoes into the box, print " o " on the first line

If it is possible to fit them all, print " yes " on the first line, and then two more lines describing your
placement:

e Use integers to label each tetromino; all cells occupied by the same piece must have the same label.
e You may choose the labels arbitrarily as long as they start from 1 and increase consecutively.
e Each number on a line is separated by a space.

e You may refer to the sample test case for the exact format.

Constraints

e« 1< N<I10°
e I+ J+L+0+S+T+Z<5x10*

Subtasks

e Subtask 1 (10 points): No additional constraints

Samples

Sample Input 1

21
1111111

Sample Output 1

Yes
01122200004445506¢6070
1102003333004055606717717717

Sample Input 2

18 /48



Young Turing Program - YTP20250nlineContest_S1_toStudent

4
1111111

Sample Output 2

No

Illustrations

In the first sample test case, all of the pieces can be placed into the box, so output " ves " and place pieces in
order.

In the second sample test case, it is not possible to fit all of the pieces into the box, so output " No ".
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4_{EE1iz(Parking Lot)

(10 53)
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i AZE{H 3

B LH BB 3

YES
12
12
33
4 4

N 9 o »
0 o o U

i AZE 5 4

B B85 4

YES
123
124
559 10
6 79 10
6 7 8 8
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4 Parking Lot

(10 points)

Time Limit: 1.0 second
Memory Limit: 1024 MB

Statement

After defeating Vegetable (if you don't know what happened, please refer to last year's problem) and
overturning the political regime, NasalLee launched the CSIE-Bike service (Cycle for Subversion,
Independence, and Emancipation) to strengthen his commercial position. The first issue he needs to deal
with is bicycle parking.

This problem is actually not very difficult, because Nasalee recently received a parking lot as a gift for his
successful coup. That's right — a gift can be more than just an integer sequence; it can even be a parking
lot. The parking lot has length N and width M, and each cell in the lot can be designated as a parking
space. Each bicycle occupies two adjacent cells. With his business mindset, NasalLee doesn’t want any space
in the parking lot to be wasted, so he wants every cell in the lot to be part of a parking space. Due to certain
religious beliefs, he thinks that two parking spaces that are aligned and touch along their short side will
bring misfortune, so he wants to avoid this situation.

Below is an example layout with N = 3, M = 4:

As shown in the figure, different colors represent the areas belonging to different parking spaces:

e The red and blue parking spaces are aligned and touching along their short side, which is a
forbidden configuration. Note that parking spaces don't distinguish between facing left or right --
they are still considered parallel.

e The green and red spaces are not aligned, so this is a valid configuration.
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e The purple and gray spaces are aligned but do not touch along their short side, so this is also valid.

Since the red and blue parking spaces in the figure form a forbidden configuration, the entire layout is
considered invalid.

Now, because Nasalee is too busy with military affairs, he hopes you can help him design a way to divide
the parking lot into spaces such that no misfortune will occur and every cell is used.

Input Format

The input contains a single line with two space-separated integers N and M, representing the length and
width of the parking lot.

Output Format

If it is impossible to fill the parking lot without violating the rules, output "no" (without quotes) on the first
line.

Otherwise, output "vEs" on the first line, followed by NN lines. Each of these lines should contain M space-
separated positive integers. The grid represents your parking plan, where each number identifies a parking
space:

Cells with the same number belong to the same parking space (i.e., the same bicycle). Different numbers
represent different parking spaces.

These cells should be labeled with consecutive positive integers starting from 1, or NasalLee will think you're
trying to extort him and get upset.

Constraints

e 1< N,M < 2000

Subtasks

e Subtask 1 (10 points): No additional constraints

Samples

Sample Input 1

Sample Output 1

YES
123
123

Sample Input 2
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Sample Output 2

NO

Sample Input 3

Sample Output 3

YES
12
12
33
4 4

N 9 o v
© o o U

Sample Input 4

Sample Output 4

YES
1233
1244
559 10
6 79 10
6 7 8 8
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5 Two Elevators

34/45%5/75%)
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BARBI
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Efaal 26
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e 1< N <3000
e 0< A,B,C,D < 5000
e 1< F;<10°: 12 F, MMEE -
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s MMEBARFEREH -
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o F—FRER  RIERITENSENT ¢
Fiy =1 mass#fi1E  FRMEEZEmaIURE<E  1t&: 0
Fy, =10 BE#HEHP—ESHE101E - €& : [1-10]/=9
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5 Two Elevators

(3 points / 4.5 points / 7.5 points)

Time Limit: 1.0 second
Memory Limit: 512 MB

Statement

Gon and Killua arrive at Heavens Arena arc, a towering structure with 109 floors. On each floor awaits a
challenger. With their incredible strength, they can easily defeat any opponent. However, to advance quickly
and earn generous rewards, they must make efficient use of the arena's only two dedicated elevators.
These elevators are powered by Nen, and each movement consumes a certain amount of Nen energy.

Gon and Killua have decided on a specific sequence of distinct floors they must visit: F1, Fy, ..., Fy. They
must challenge the floor masters in this order — that is, they cannot proceed to challenge F; ;1 until Fj is
completed. Since either Gon or Killua reaching a target floor is sufficient, planning how the elevators are
used becomes crucial. The Nen energy consumed when an elevator moves from floor z to floor y (z # y)
is calculated by the following function:

f(z,y) = A+ B-max(0,y — z) + C - max(0,z — y) + D |y — z| (1)
Where:

e A:Base Nen energy cost each time an elevator is moved.
e B-max(0,y — z): Extra energy cost per floor when moving up.
e C-max(0,z — y): Extra energy cost per floor when moving down.

e D - |y— z|: General energy cost per floor moved, regardless of direction (for maintaining structural
stability and resisting air currents).

Gon, Killua, and both elevators start on floor 1. Your task is to help them plan the most energy-efficient use
of the elevators to complete all N challenges in order.

Input Format

The input consists of two lines:

The first line contains five integers N, A, B, C, D, representing the number of floors to visit and the
constants in the energy consumption formula, respectively.

The second line contains N distinct integers Fy, Fy, . .., F'y, representing the target floors to visit in
sequential order.

Output Format

Output a single integer representing the minimum total Nen consumed to complete the task.

Constraints

e 1 <N <3000
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0< A,B,C,D < 5000
1< F;, <10°

All input numbers are integers.

It is guaranteed that Fj are pairwise distinct.

Subtasks

e Subtask 1 (3 points):1 < N < 18
e Subtask 2 (4.5 points): 1 < N < 500,1 < F; < 500

e Subtask 3 (7.5 points): No additional constraints

Samples

Sample Input 1

40001
110 2 9

Sample Output 1

11

Sample Input 2

5 156 125 493 201
101818827 550809474 17607798 702981427 349052006

Sample Output 2

342962899286

Illustrations

e |Initially, both elevators are on the 1st floor.

e In the first test case, the optimal sequence of actions is as follows:
F; = 1: Both elevators are already on the 1st floor, so no movement is needed. Cost: 0
F, = 10: Move one of the elevators to the 10th floor. Cost: |1 — 10| =9

F5 = 2: Move the elevator that remained on the 1st floor to the 2nd floor. Cost: |1 — 2| =1
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F4 = 9: Move the elevator that is on the 10th floor to the 9th floor. Cost: |10 — 9| =1
Totalcost:0 +9+1+1=11
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—

6 D

EER8E(Four Queens Puzzle)

(1.5 2/745 379 %)

REREIRRH: 6.0 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 -

B ARV
A Z BN E 7 AR DOR B - B AR -
E i EE[E]
e 1 <n,m <1600
F1EFE

o FEF1(1.59):n,m < 100
o FEFE2459):n,m <700
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o FEF 3 (9 ). BERIMNRH

gl ekt
B ABEB 1

3 4
.eee

Ga b EE 6 1

2

B A\ EEf 2

G gE I 2

27

B A BEf) 3

B LH BB 3
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o {5155 AR

FEHE—FEHHF > BWARERRER

ol BOoi
vl By
EI S [T&
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6_Four Queens Puzzle

(1.5 points / 4.5 points / 9 points)

Time Limit: 6.0 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 <1600

Subtasks

e Subtask 1 (1.5 points): n, m < 100
e Subtask 2 (4.5 points): n, m < 700

e Subtask 3 (9 points): No additional constraints

Samples

Sample Input 1

3 4
.eea@

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:
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7 EffZhIZ412{E(Range Collatz Operation)

(6 70/ 14 53)

AEREIRR#L: 4.0 second
OIS REPREI: 1024 MB

8 B
=R T EBEEEH LD

collatz(n) = 3n+1 ifnisodd,
~ n/2 otherwise.

(2)
1937 4 > Lothar Collatz 32 T —(B518 - WIMEMERY > BEAA collatz(-) @A—ZBEH 1 -

BATBAEEREEHFTE IR 2.36 x 107 WEHHML - BR - EERERTHRAERBERIL - HAR
KA - BEER  FTABEREHEMERAE - BBNUAREE - BBRNBER Paul Erdss LI EILHE
I TP

"Mathematics may not be ready for such problems."

ERNEBMILAL - LFEEENRRE -

fAE—ME n EEREAIET a1, a2,...,an °

B IRIKFETT ¢ RIEE » SERFEHEUTMERER Z— -
o 1Ir¥RAAEL<i<r #a; BifA collatz(a;) -
e 2IT Y a;c

TREEFEARMER LLM BB S ARIRIE (ER &S 2

BARBI

E—TRMAMEREEH n,q -
BTWMAn BEEH a1,a2,...,a,°

ETR@A q17 > B—1TWA=ZERH L, [,r > Hh3E ¢ THRE ¢ TRME -

BB

BEE_EBRERE—1T > ETE—EEHFRRPBRIBENEER -
=22 IS lax
BilEEE

° 1§n,q§2><105

e 1<aq; <107

e te{l,2}
o 1<I<r<n
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F1ETS

o FEFE1(6D): a; <26
o F{EFE 2 (14 3): EEXEIINEH

g ekt
Bai A\ EEFY 1

N RN RN R NN R OV
= NN R O W R U o

i L EE A5 1

29
3
19
17
39
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7_Range Collatz Operation

(6 points / 14 points)

Time Limit: 4.0 second
Memory Limit: 1024 MB

Statement

Consider the following function defined on positive integers:

3n+1 ifnisodd,
n/2 otherwise.

collatz(n) = { (3)

In 1937, Lothar Collatz proposed a conjecture: for any positive integer, repeatedly applying collatz(-) will
eventually reach 1.

It is currently known that this statement holds true for all integers less than 2.36 x 102! However, whether
the conjecture holds for all positive integers remains unknown. Over the years, many mathematicians have

attempted to prove this conjecture, but all efforts have ended in failure. The renowned mathematician Paul

Erd6s once remarked on this problem:

"Mathematics may not be ready for such problems."
Enough with the background story—here is the actual problem.
You are given an array of n positive integers ai, as, .. ., a,.
You will then perform g operations, each of which is one of the following two types:
117 Foreveryl < i < r, replace a; with collatz(a;).
217 Output Y _;_; a;.

Can you solve this problem without using any LLMs?

Input Format

The first line contains two integers n, q.
The second line contains n positive integers a1, a2, ..., Q.

Then, q lines follow. Each line contains three integers t, [, , where the ¢-th line represents the %-th
operation.

Output Format

For each type 2 query, output one line consisting of one integer representing the answer to that query.

Constraints

e 1<n,qg<2x10°
e 1<a; <107
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e te{l1,2}
e 1<I<r<n

Subtasks

e Subtask 1 (6 points): a; < 26

e Subtask 2 (14 points): No additional constraints

Samples

Sample Input 1

N P N R NP NN R OO
= NN & 00 W KFE 9 U v v

Sample Output 1

29
3%
19
17
39
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8 REEFMEEl(Anomaly Detection)

25/745/76 5/82%)

REREIRRH: 2.0 second
OIS REPREI: 1024 MB

HEEr
!

o e— I guess we doin circles now

--«—_,__.__|h

MEZALIBN—RET » RAMFNIHREARERELT RO > BTRELRNTZHEZE » (RITEF
MRERESHLIRNER -

TRELN=AFEHEZHAMEMN > E—E=ATER UK —EEEH a; FIRT > MEMRERE=ARE
RERE BT 1 1B S MIMIIERS » (5H#AHRER - —E=B o; NENESR

S={d|1l <d< a;da}
AFSE=AFNRERNPENMFEMEL LNER - hiEH o, EDEMEERH -

FEE=ATNENE - MERIHZRERENRRN - EEENHFERGZ > MRELEHFHIERZR > THHM
TIPS - ARKHR > AEEN=ALH > WRAFEREMGEMBREERN—+ (8) ML BEIHEMERANE
EEE -

ATEAIHZEERBENER  MEEEHNDZEENFENESALREH=AT 2P TiFELEEENFRERK
HAR - hFLER - —FRSRE— =M » (REEEEHEE TIIRME

o ME—E=AN L,  BEMAZI=ERHZH

s B—E=AK k R=AIHPEF (REENE=AFMEDKE k> EEZE k; RBHF—E)
BREMFERE > BHEAE—ERERRE > ZRAREE -1
REABEP =AM KEFEMEN L=/ -
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BARBI

BTWMARMELEZH n, ¢ » R-—FRIB=BIERNANHRIERE -
BB n BEEH a1, a2 - a, RTM—RB=AHENERT -
BTRq1T > STEEWEERR L, k;

o Hi; = 1> RRURIELR k; MA=AERH#H

o Hi; = 2> RMUMEEAR—E=AK k;, K=ATIETBR -
FEIERED > RERMRN=AT—EFE -

gl

B g BRT > SEREZARE-ATETNEE—EREREN > £RE0H: —1 -
e

e 2<n<2x10°

e 1<g<2x10°

o 1<a;,k; <10 228 a;, k; HEDERBELEEHK

o RETBRENZAIMIEDERERT

F1E7

e FEH12H)t =1

FEHE24 D)1 < a;,k; <10°
FEHE369):1 < a;,k; <10
F1EFS 4 (8 ) EERIIMRH!

Bz EE {51
i A EEH 1

10 14
14
12
12

N B P O W

By LH BB 1
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B A\ EEf 2

25

62 87
1 115
143
87
133
62

N P N -

B gEH 2

B A\ EEf) 3

25
Al 33
16

33
45
14

e

B tH &5 3

o {5155 AR

EFE—FAHERND > —RIRN=AEPNRNS
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{2,3,2,5,2,7}
ERBE—(ERIFREN
{2,3,2,5,2,7,2,7}

2 I 4R FIMMERRERE @i 2
TEASBE  BIRIERE
{2,3,2,5,2,7,2,7,2,3,6}
RABFERMGIE—F AL - #@ -1
Efth L5 4B
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8_Anomaly Detection

(2 points / 4 points / 6 points / 8 points)

Time Limit: 2.0 second
Memory Limit: 1024 MB

Statement
/)

o e— I guess we doin circles now

--«—_,__.__|h

As a worker in the triangle factory, you've recently noticed the production of some unusual shapes. To
ensure the factory's safety and maintain its integrity, you've decided to investigate the cause of these
anomalies.

Each triangle produced by the factory is represented by a positive integer a;. We define a triangle's
ingredients as its positive factors, excluding 1 and itself. More formally, the set of ingredients for a
triangle a; is given by:

S={d|1 <d< a;da}

It's known that the ingredients of every triangle manufactured by the factory contain at least two distinct
prime factors. In other words, each a; must have at least two prime factors.

Upon investigating the triangles' ingredients, you discovered that the anomalies are linked to certain "weird
numbers." If one of these numbers appears too frequently as an ingredient, the factory malfunctions.
Specifically, a malfunction occurs if a single ingredient constitutes more than or equal to half of all
ingredients present in a given pile of triangles.

To detect these anomalies, you need a system to monitor the ingredients within a pile of triangles. You're
looking for a way to identify if such an "anomaly ingredient" exists in a pile, and if so, to determine what that
ingredient is. That is, given a initial pile of triangles, you are trying to maintain the following operations:
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e Given a triangle k;, add it to the pile of triangles.

e Given a triangle k;, remove one instance of it from the pile. (It's guaranteed that k; will be presentin
the pile when this operation is performed.)

After every operation, you should output one anomaly ingredient. If no such ingredient exists in the pile,
output -1.

It is guaranteed that, throughout the entire process, the pile will always contain at least two different kinds
of triangles.

Input Format

The first line of input contains two positive integers, n and g, representing the initial size of the triangle pile
and the number of operations, respectively.

The second line contains n positive integers ay, as, . . . , a,, describing the initial state of the triangle pile.
The next q lines each contain two positive integers, t; and k;:

e [ft; = 1, this operation means adding k; to the pile of triangles.

e Ift; = 2, this operation means removing one triangle k; from the pile.

In the second type of operation, the triangle being remove is guaranteed to be in the pile.

Output Format

Output g intergers, the anomaly ingredient after each operation, if there isn't one, output —1

Constraints
e 2<n<2x10°
e 1< qg<2x10°
o 1<a;k; <10%, a;, k; have at least 2 prime factors.

e |tis guaranteed that, throughout the entire process, the pile will always contain at least two different
kinds of triangles.

Subtasks

Subtask 1 (2 points): t; = 1

Subtask 2 (4 points): 1 < a;, k; < 106

Subtask 3 (6 points): 1 < a;, k; < 10'2

Subtask 4 (8 points): No additional constraints

Samples

Sample Input 1
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10 14
14
12
12

N B P O W

Sample Output 1

Sample Input 2

25

62 87
1 115
143
87
133
62

N RN R

Sample Output 2

Sample Input 3

25
21 33
16

33
45
14

i

Sample Output 3
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Illustrations

In the first test case, the initial ingredients in the triangle pile are:
{2,3,2,5,2,7}

After the first operation, it becomes:

{2,3,2,5,2,7,2,7}

Here, 2 appears 4 times, so it's the anomaly ingredient. Output 2.
After the second operation, it becomes:
{2,3,2,5,2,7,2,7,2,3,6}

No single ingredient makes up half or more of the total. Output -1.

Other operations follows.
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