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Hello world!

& 5lE5EA

MR, EEAE - HEMIRLAIE 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~Zz], space, and common English punctuation.

Constraints

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

Test Cases

Input 1

(no input)
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Output 1

Hello world!

lllustrations

Input 1 has no input, simply output Hello World!
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1_Top of the Class

(5 points)
Time Limit: 1 second

Memory Limit: 256 MB

Statement

Given the grades of students, please output the name of the student with the highest grade.

Input Format

The first line contains a positive integer N, representing the number of classmates.
The next N lines each contain a string S; and an integer T}, separated by a space, representing each
student's name and their score.

Output Format

Output the name of the student with the highest score.

Constraints

e 1< N<10°

e 1< |S;| <10, where |S;| represents the length of the name

e 1<T;<10°

e Name only contains lowercase English letters (does not include white spaces).

e All scores are distinct.
Test Cases

Input 1

5

adam 5
ben 3
cherry 9
daniel 8
ethreal 4

Output 1

cherry
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2 [E#t (Wand)

(2 5/8 )
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FCIEBEPRI: 512MB
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2 Wand

(2 points/8 points)
Time Limit: 1.5 seconds

Memory Limit: 512 MB

Statement

In the Wand Emporium of Ollivander, there are n different types of branches. The i-th type of branch has a
compatibility value a;, and each type of branch has an infinite supply.

A wand is composed of two branches, which can be of the same type or different types.

Each wand has a stability value. The stability value of a wand made from the 2-th and j-th types of branches
isa; X a;-

Too stable is not good, and too unstable is also not good. According to research, the closer the stability
value is to k, the better.

You, as a new student at the School of Magic, are currently in Ollivander's Wand Emporium preparing to
purchase wands for your next three years of use.

What is the best wand you can assemble? In other words, find min; <; j<, |k —a; x aj\.

Please note that in Ollivander's Wand Emporium, branches are sorted in a special way. It is guaranteed that
there exists a number p satisfying 1 < p < n,suchthata; < as <---<apanda, > ap 1 > - - > a,.
In other words, a[1 ... p] is non-descending, and a[p . . . n] is non-increasing.

Input Format

The first line of input contains two positive integers n and k, representing the number of different types of
branches and the desired stability value.

The second line contains n non-negative integers a1, as, . . . , a,, Where a; represents the compatibility
value of the 2-th type of branch.

It is guaranteed there exists a number p satisfying 1 < p < n, such thata[l...p] is non-descending, and
alp...nlis non-increasing.

Output Format
Output an integer, representing min<; j<, |k —a; X aj|

Constraints

e 1< n< x106,
e 0< k<10,
e 0<a;<10%fori=1,2,...,n.
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Subtasks

e Subtask 1 satisfies that n < 1000.

e Subtask 2 has no extra constraints.

Test Cases
Input 1

55
12321

Output 1

Input 2

54
12321

Output 2

Input 2

45
1234

Output 2

Illustrations

In Example 1, you can use the 2nd and 4th types of branches to make a wand with a stability value of
2 X 2 = 4, where |k — 4| = 1is the best.

11/54



Young Turing Program - YTP20240nlineContest_S1

In Example 2, you can use the 2nd and 4th types of branches to make a wand with a stability value of
2 X 2 =4, where |k — 4| = 0O'is the best.

In Example 3, you can use the 2nd and 3rd types of branches to make a wand with a stability value of
2 X 3 = 6, where |k — 5| = 1is the best.
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3_The Trolley Dilemma

(10 points)

Time Limit: 1 second
Memory Limit: 256MB

Statement

YTP Nation has a trolley track system that can be represented as a rooted tree with N nodes. Each node in
the tree represents either a relay station or a terminal station, and the edges between the nodes represent
the tracks connecting them. Node 1 is the root of this tree. Each node may have several child nodes. If a
node has no child nodes, it is called a terminal station, otherwise, it is called a relay station.

Each relay station must select exactly one track connecting it to one of its child nodes as the main track. A
trolley will travel from the root node along the main tracks until it reaches a terminal station. Initially, each
relay station has already selected its current main track.

Joylintp, a balloon ethicist from YTP Nation, proposed the following K -trolley dilemma: each track has a
certain number of balloons tied to it. If a trolley travels along a track, all balloons on that track will be
popped. If it is possible to change the main track of up to K relay stations, what is the best way to do so?

Since balloon ethics are too complex, we consider a simple objective here: minimize the number of popped
balloons.

Forall K =0,1,2,..., N — 1, determine the minimum number of popped balloons in the K-trolley
dilemma.

Input Format

The first line contains a positive integer N, representing the number of nodes in the trolley track system.

The next N — 1 lines each contain four integers u, v, w, indicating that node w has a child node v, and
there are w balloons tied on the track between them.

The final line contains N integers my, mo, ..., my. If node % is a terminal station, then m; = 0; otherwise,
node ¢ is a relay station and its main track is the track between node 7z and node m;;.

Output Format

Output N lines. The 2-th line should contain a single integer, representing the minimum number of popped
balloons when K = ¢ — 1in the K-trolley dilemma.

Constraints

e 2< N<2x10°
e 1 <u,v<N

e uFv

e 0<w<10°
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0<m; <N

e |tis guaranteed that the input tracks form a rooted tree with node 1 as the root node.
e Ifm; = 0, then node 7 is guaranteed to be a terminal station.

e Ifm; > 0, then the track between node 7 and node m;; is guaranteed to exist.

e Each relay station has exactly one main track.

Test Cases

Input 1

A W o HE W NN R
»Hh OO NOOULT A WDN
I
O

800700

Output 1

Illustrations

Below is the tree structure of the sample testcase. The initial main tracks are marked in red.
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K = 0: The trolley must travel through nodes 1 — 6 — 7.

K = 1: After changing the main track of relay station 1 to the track between 1 and 2, the trolley will travel
through nodes 1 — 2 — 4.

K = 2: After changing the main tracks of relay stations 1 and 2 to other tracks, the trolley will travel
through nodes1 — 2 — 3 — 8.

K > 3: After changing the main tracks of relay stations 1, 2, and 3 to other tracks, the trolley will travel
through nodes1 — 2 — 3 — 5.
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4_NRBEAHIFHEZ A (Fiery Contestants)
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4_Fiery Contestants

(15 points)

Time Limit: 1 second
Memory Limit: 256MB

Statement

There are N fiery contestants, numbered 1, 2, ..., N, standing in a line from left to right.

Each of these N contestants plays two games: Wuthering Shin and Gen Waves. Contestant 7 is level a; in
Wuthering Shin and level b; in Gen Waves.

These contestants have an annoying habit of taunting others based on their game levels. If a contestant's
levels in both Wuthering Shin and Gen Waves are greater than or equal to the levels of the first contestant
to his right, he will taunt that first contestant to his right. If a contestant has no one to his right, he will not
taunt anyone. Note that each contestant only cares about the first contestant to his right and will not taunt
anyone further to the right.

Your task is to remove some contestants from the line so that no one remaining will taunt anyone else,
while maximizing the number of contestants left in the line.

Input Format

The first line contains a positive integer T, representing the number of test cases.
Each test case consists of three lines:

The first line contains a positive integer IV, representing the number of contestants.

The second line contains N positive integers ay, as, . . ., ay, representing the Wuthering Shin levels of the
contestants.

The third line contains IV positive integers by, bs, . . ., by, representing the Gen Waves levels of the
contestants.

Output Format

For each test case, output a single line containing the maximum number of contestants that can remain
without any taunting occurring.

Constraints

e 1<T <10000
e 1< N<3x10°

The sum of N over all test cases does not exceed 3 x 10°
1<a; <10°
1<b; <10°
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Test Cases

Input 1

1111
4321

Ui = U1 NN =R VT O B WW

Output 1

lllustrations

For the first test case, all contestants can stay without any taunting.
For the second test case, only contestant 3 needs to be removed.

For the third test case, it's impossible to keep more than one contestant, but any one contestant can be
kept.
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5_BE1E#EEE (Gamble)

(15 73)
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5 Gamble

(15 points)
Time Limit: 1 second

Memory Limit: 256 MB

Statement

In a bustling casino, Alice and Bob, two brave gamblers, sit down for an exciting gamble. Facing the chips on
the gambling table, their hearts beat faster, anticipating the outcome of the next round. Alice's gaze is
sharp, her chips placed steadily on the table, while Bob looks serious, waiting with a hint of anxiety. The
outcome of this gamble will determine who can laugh last and who will leave with empty pockets.

Now, Alice and Bob each hold a certain amount of money. Alice has m dollars in hand, while Bob has n
dollars. They decide to put all these money on the line for an exciting showdown. However, this is not just a
gamble, but a contest of courage, intelligence, and luck.

The gamble begins. Alice and Bob take turns placing their money, each round nerve-wracking. It is known
that Alice's probability of winning each round is p%, and Bob's probability of winning is g%, where

q = 100 — p. In each bet, if Alice wins, Bob pays Alice one dollar; conversely, if Bob wins, Alice pays Bob one
dollar. This rule fills the entire casino with tension and excitement.

When one side loses all their money, the gamble ends. For example, if Alice wins all of Bob's money, Alice
gets m + n dollars, and Bob is left with 0 dollars, and the gamble ends.

Now, knowing the number of money Alice and Bob have respectively, what is the probability that Alice will
win all of Bob's money? It can be proven that the answer can be represented by the irreducible fraction %

and please output it in the format @ x b~! mod 998244353, where b~! is the modular inverse of b
modulo 998244353.

Input Format

The input consists of a single line containing three positive integers m, 1, and p, representing the bets of
Alice and Bob, and the probability of Alice winning, respectively.

Output Format

Output a number as described in the problem statement.

Constraints

e 1<m,n<3x10°.
e 0<p<100.

Test Cases

Input 1
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1140

Output 1

199648871

Input 2

550

Output 2

Input 3

55 40

Output 3

747775770

lllustrations

In Example 1, it is obvious that the probability of Alice winning all of Bob's money is 40% (winning a game
means winning all, and Alice's probability of winning a game is 40%), which is % So, the result of
2 x 571 mod 998244353 is 199648871 modulo 998244353,

In Example 2, Alice's probability of winning each round is 0% = 0, so the probability of winning all of Bob's
money is also 0% = 0. The result modulo 998244353 is 0.
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6_tH15IRRE (Tree Planting Problem)

(4 574 /12 53)
FEREIRR#l: 6 seconds

ZCIEREERH: 1024 MB
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SBIRE —EFRLEB) Chyen REFREERIRE - MRBEREL K BA—KIO8 - B#E "-1" k&R Chyen o

IR Chyen RIEERTDAUE L ZIRBAE—1RAVE - EREERGESHER (1 2 N NEEFZEFE) M5—RE
AR > BERMARSEZAE -

BABR

BANE—FRATEEES N - K - REHOGEE « Chyen 1851554 \OBRET -
E=1788 N EEH O, Cs, ..., Oy « RESERMSE -

BRI N — 147 ST OaMEEES u, v {FEH 58 -

BhED

I —ERE - NRE K /DAOBRERN - IRBEEH K AR08 > Fm 1" -
=R is] &
ElEEE

e 1< N<2x10°

e 1<K <2x10°
e 1<C; <10°(Vie([l,N))

F1E

e FEHB1WMEL<N,K <200-
o T 2 i aERIE—IRE -
o FEFS 3 EMERIIMRSI

27 [ 54



Young Turing Program - YTP20240nlineContest_S1

Al EE {51
o AZEH 1

By Lh BE I 1

BABEHI 2

20
2171102
7

R R W o N W oo N
AN VTR O

i tH EE 51 2

21

B AEEf) 3

2 100
11
12

G h BE I 3

=il

o5l BA

7EE6M0 1 o > B 10 \AOBSERRANRES ¢ [1,1,1,1,1,2,2,2,2, 3] » TESHEA#EARF < 3 fEER -

28 /54



Young Turing Program - YTP20240nlineContest_S1

~-333E

o % E E

29 /54



Young Turing Program - YTP20240nlineContest_S1

6_Tree Planting Problem

(4 points/4 points/12 points)
Time Limit: 6 seconds

Memory Limit: 1024 MB

Statement

Recently, a computer science student named Chyen has developed a passion for planting trees. He ordered
a batch of seeds online, hoping to grow a beautiful trees.

According to the manual, these seeds can grow into a tree with /N nodes, numbered from 1 to IV, with
N — 1 edges connecting these nodes to make them connected. Each node ¢ has a fixed point weight C;.

Chyen has tried planting multiple times but has only been able to grow part of the tree described in the
manual. More specifically, the trees that Chyen grows will contain some of the nodes from 1 to N (at least
one node), and these nodes are connected as they are in the tree described in the manual (a connected
subgraph).

Chyen, being a lover of numbers, is very interested in the total sum of the point weights on each tree. He is
curious about the K-th smallest sum of point weights among all the distinct trees he can grow.

Your task is to write a program to help Chyen solve this problem. If it's not possible to grow K different
trees, output "-1" to inform Chyen.

Note: Chyen may grow multiple trees with the same total point weights, but as long as the set of nodes (a
non-empty subset of 1 to V) included in one tree is different from that of another, they are considered
distinct trees.

Input Format

The first line of the input contains two positive integers N, K, representing the number of nodes in the tree
and the K'th smallest sum of point weights Chyen wants to find, respectively.

The second line contains N positive integers C1, Cs, . .., Cy, representing the point weight of each node.

The following N — 1 lines, each contain two positive integers u, v representing an edge in the tree.

Output Format

Output an integer representing the K-th smallest sum of point weights of the trees. If it is not possible to
grow K different trees, output "-1".

Constraints

e 1I<N<2x10°
e 1<K <2x10°
e 1<C;<10°Vi€ [1,N]
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Subtasks

e Subtask 1 satisfiesthat 1 < N, K < 200.
e Subtask 2 satisfies that the given tree is a chain.

e Subtask 3 has no additional constraints.

Test Cases

Input 1

A W N R WV

Output 1

Input 2

20
2171102

P P wWw o N W o N
AN VTR O N

Output 2

21

Input 3

2 100
11
12

Output 3
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Illustrations

In Example 1, the first 10 smallest sums of point weights in order are: [1,1,1,1,1,2,2,2,2, 3]. The graph
below lists all the connected subgraphs whose point weights are < 3.

I OIOIOIOIC

~-333E

Weighted Sum =3 % E E
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7 2= 7 E (Forbidden Island)

(3 5/17 )
REREIRR#: 5 seconds

ZCIEREERH: 1024 MB

8

EREZER  —HE N AT - B TRETZENEHTNI > SEEHER—ELBHHEE » BE—EmHRIN
=] yﬂEEE"FEiﬁJZFE o BERMIMNARIR 1 B9 o

REZERERRETE  ERENTEREFENRNRLR > ZHAE TEM (ESEBTENTE » MILLE
#) e —ERREEE -

EBERTEFNE A; THRE - AT EBREE > BRNBHMEEEETAENEY - BEETRERAS
NEEAEBEHERNY R > EFIEERE -

ARLERE > RERTAEBSEELBRIEAME  BMEBEERSIN—ERHHSLE -
fEFET 998244353 o > —HBAET Q £ - BHERE—HA=E  WlUT :
1. W u BWEFE (MNAETELIE—EEN) -~ TRENYREESzT-

2. W u N EBESMN v e

3. MESEMET v Bt TEM (BE2EETENTE > DALE#) —HETZDEYR > HHER
(mod 998244353) -

BARTU

WMANE—TH—EERH N - KR—HF N @ -

BT—HAN - 1 EERH - 51 ABEAREFERS ¢ + 1 B EBEHAERE p;

E=fT—HANBEEH A, ARET | EEVNEER A, T -

SEIITA—EERH Q - RTESE 998244353 & » —HB/LET Q £S5 -

BETRQ T BIEaETERY - B Q THNE J THNE—MEBH L ARTE J ESHHIES -
e Ek=1>ARBETEEEMH > BETHRSAMERH u, 2z - SHREBEEHREER -

e BEk=2>ARFAETEEEZM > BTREAMEEHN u, v SHEHABEBIMAER -
e BEk=3 > ARFLETE=ESZMH  BETHREE—EABH v EHREEBIAER -

BB

HNEER 3 BNEH > B —EEREY - KRBT «w MABRLSNEEFEEZH - BEYRNHE » THER
mod 998244353 -

ERlEEE

e 2< N,Q<3-10°

cﬂlﬂ
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o 1 <u,v<N
pi<t,1<i<N

0 < A; <998244353
1 <z < 998244353

F1ETS

o FEH 1R N,Q < 5000-
o FEFE 2 BEBINRH o

Al EE 51
EBHIEA 1

= w
=

10 10 10

[
o

w

W W wkRENWwWwwRWw
W NNERE WNWNR B R
= w

{5l E Y 1
0
9
3
3
;
gEHIEA 2
8
1134351

544420781 729609648 110923301 240695139 305509796 177030453 789149504 251576103
11

36

14 100
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48763
6
114514
7

6

W N W N R N WR N
= N W Ul NN U O N

B IE L 2

0
3055097
13363544
13363544

i 5l AR

FEE—FEHOIREF > —FRBHENT :

$10

B—REMEF - ARERASIMEOINEFE > FitEL 0 -
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o WM 22 1B TERT » FitthE L)
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15
15

i
g

$10

Bt -

$10
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buy: 3

buy: 3 buy: 3

E=IERBHHIHEZEMHEE TR TEBENEREMN - BN 1 KA tAMEATERT 2, 3> —HE
BT 9 EEm -

R 2, 3 57 - ARMEPIERRA T - At REHHECEENEREE 3 BIF -
RTRENREEH > W 2 Eaum 3 B FEH > LR HES
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buy: 3
$1

3 ) ¥
buy: 3

5 ) 91
buy: 3

ELRBHH > BT 3 BMeEE  BEEES 1 NER > Bt
o EPHUMT IBET 1 [ERmMm  KERERO0 -
o W2 R 3IMTEET  AtthE—ERNEFE  UEET 1 Enm > KEFERO0 -
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buy: 3
$1

3 | 30
buy: 4

5 ) %0
buy: 4

BB A S AN EE TEH TR ENERAN - #{iR 1 kR > tAmEATERT 2,3, —HBEET
11 EEm -

R 3 KR > A —ETEET 2 FIEHEET 8 Efm -
R 2 KR > ARMRA TENT - AR EHEACEENERBE 4807 -
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7 Forbidden Island

(3 points/17 points)
Time Limit: 5 seconds

Memory Limit: 1024 MB

Statement

There are N cities on the Forbidden Island. Except for the capital, every city is governed by a parent city. A
parent city may have multiple child cities. The capital is always numbered as city 1.

The residents of the Forbidden Island frequently hold carnivals. When a city hosts a carnival, every offspring
of that city will participate in the carnival together.

Initially, each city has A; dollars as the budget for the carnival. To hold a carnival, every participating city will
buy items until they run out of budget.

Occasionally, a city may decide that its parent city is unsuitable and choose a different city as its new parent.

In B.C. 998244353, there are Q events happening on the Forbidden Island. Here is a description of the
three types of events:

1. The u-th city hosts a carnival (along with its offspring cities, if any), and they buy items priced at «
dollars each.

2. The u-th city designates the v-th city as its new parent.

3. Query the total number of items bought by the u-th city and its offspring. The answer should be
modulo 998244353.

Input Format

The first line contains a single integer N, representing the number of cities.

The second line contains N — 1 integers, where the ¢-th integer represents the parent city of the ¢ 4 1-th
city (the 1-st city is always the capital and have no parent city).

The third line contains IV integers, representing the initial budget A; for each cities.
The fourth line contains a single integer @), representing the number of events.

For following @ lines, each line represent one event. For each line, the first integer represent the event type

k.

e Ifk =1, itrepresent the first event, and the line contains three integers: 1, u, and . This means the u-
th city hosts a carnival and buys items priced at x dollars each.

e Ifk = 2, it represent the second event, and the line contains three integers: 2, u, and v. This means the
u-th city changes its parent to the v-th city.

e Ifk = 3, itrepresent the third event, and the line contains two integers: 33 and uu. This means you
should output the total number of items bought by the uu-th city and its offspring.
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Output Format

For every third event, output a single integer on a new line representing the total number of items bought
by the u-th city and its offspring. The result should be modulo 998244353.

Constraints

e« 2<N,Q<3-10°
e 1 <u,v<N
pi<t,1<i<N

0 < A; < 998244353
o 1<z < 998244353

Subtasks

e Subtask 1 satisfies N, Q < 5000.

e Subtask 2 has no additional constraints.

Test Cases

Input 1

= w
=

10 10 10

=
o

w

w w w R NNwwwRE w
w N =R W NN WNNR =
= w

Output 1

w w O O

N

40 /54



Young Turing Program - YTP20240nlineContest_S1

Input 2

8

1134351

544420781 729609648 110923301 240695139 305509796 177030453 789149504 251576103
11

100
48763
6

114514
7

W N W NRENWRNRW
R N WUl NN VTN DO

Output 2

0
3055097
13363544
13363544

Illustrations

In the first example test case, the initial city graph is as follows:
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$10

$10 $10

During the first event, since no carnivals have been held yet, the output is 0.
For the second event, city 1 hosts a carnival and buys items priced at 3. Therefore:

e The host city 1 buys 3 items, leaving a budget of 1.

e City 2 is offspring city of city 1, so it also participates in the carnival and buys 3 items, leaving a budget
of 1.

e City 3 is offspring city of city 1, so it also participates in the carnival and buys 3 items, leaving a budget
of 1.
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buy: 3

buy: 3 buy: 3

Events three to five are queries about the total number of items bought by each city and its offsprings. For
city 1, which has two offspring cities (2 and 3), the total number of items bought is 9.

For cities 2 and 3, since they have no offspring, the output is simply the number of items each bought,
which is 3.

In the sixth event, city 2 becomes a subordinate of city 3, and now the city graph is as follows:
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buy: 3
$1

3 ) ¥
buy: 3

5 ) 91
buy: 3

In the seventh event, city 3 hosts a carnival and buys items priced at 1. Therefore:

e The host city 3 buys 1 item, leaving a budget of 0.

e City 2 is offspring city of city 3, so it also participates in the carnival and buys 1 item, leaving a budget
of 0.
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buy: 3
$1

3 | 30
buy: 4

5 ) %0
buy: 4

The remaining events are queries about the total number of items bought by each city and its offsprings.
For city 1, which has two subordinates (2 and 3), the total number of items bought is 11.

For city 3, which has one offspring (2), the total number of items bought is 8.

For city 2, since it has no offspring, the output is simply the number of items it bought, which is 4.
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8 Bi3EiEPK (Building Roads)

(2 5/2 576 /10 &)
RERESIRRH: 2.5 second

ZCIEREERH: 1024 MB
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FEEEHI—F > RE—REE » A—EZRE -

49 | 54



Young Turing Program - YTP20240nlineContest_S1

8_Building Roads

(2 points/2 points/6 points/10 points)
Time Limit: 2.5 seconds

Memory Limit: 1024 MB

Statement

The city of YTP has a total of IV tall buildings, connected by M bidirectional roads. Buildings are reachable
from each other initially. In other words, for any pair of buildings U and V/, there exists some buildings

S1, 89, ...,Sk such that there is a road between U and s1, s; and s;.1, S and V. Each road is controlled by
a different group, and passing through road ¢ requires paying a toll of W; dollars. To beautify the city, the
YTP government plans to demolish some of these roads while maintaining the ability for buildings to reach
each other. This announcement has caused panic among the groups. As a particularly clever person, you
want to know the minimum total toll fee required to preserve road <.

Input Format

The first line of the input consists of two integers N and M, representing the number of buildings and the
number of bidirectional roads.

The next M lines describe the roads, with each line consisting of three integers, U;, V;, W;, indicating that
road % connects city U; and V; bidirectionally with a toll of W; dollars.

Output Format

Output M lines. The ¢-th line is the minimum total toll fee required to preserve road <.

Constraints

2 < N <5 x10°

N —1< M < min( Y52 10%).

1<U;,V; < NA<i<M).
Ui #Vi(1 <i < M)
e 1<W; <10°(1 <i< M.

It is guaranteed that the buildings are reachable from each other initially, and no two different roads
connect the same pair of buildings.

Subtasks

Subtask 1 satisfies that M < NN + 20.
Subtask 2 satisfies that N < 2000.
Subtask 3 satisfies that N < 50 000.

Subtask 4 has no additional constraints.
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Test Cases

Input 1

W N D DR DD
R W wNNR O
vr U1 =B W o b

Output 1

10

10

Input 2

21
2 1 48763

Output 2

48763

Input 3

=
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45 2

Output 3

16
11
15
11
14
18
19
13
13
11
13
11
17
13
11

lllustrations

In example 1:
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If we preserve road 1, one possible solution is to preserve road 3 and road 4, then all buildings are able to
reach each other. The toll of this solution is 8 dollars, which is the minimum among all solutions.

For ¢ = 2, the following road is used. It can be proven that there is no better way to achieve a lower toll fee.
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In example 2, there is only one road, so it must be kept.
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