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Question 0 — Solution

(30 points)

Introduction

YTP Contest has started!

Wi-Fi setting, check!

YTP contest URL, check!

Login and Submit button, check!

Get input values from STDIN, and return output to STDOUT.

Everything ready! 30 points is coming!
Go get it!!

Description
Coding for A+ B =C.

Input Format
A B

One line, two integers A B, separated by white space.

Output Format
C

C is an integer.

Data Range
A, B, C < 9999999.

Data Examples

Input Example 1
2756 707

Output Example 1
3463
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Input Example 2
23024 19109

Output Example 2
42133

Input Example 3
6253 14484

Output Example 3
20737

Example Explanation:
The summation of 2756 and 707 is 3463.

Sample Codes:

Here following sample codes for c, C++, Java, and Python:

[Sample Code: C]
#include <stdio.h>
int main() {
int a, b;
scanf("%d %d", &a, &b);

printf("%d\n", a+b);
return 0;

[Sample Code: C++]
#include <iostream>
int main() {

int a, b;

std::cin >> a >> b;
std::cout << a + b << std::endl;
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return 0;

[Sample Code: Javal]
import java.util.Scanner;

public class solution {
public static void main(String args[]) {
Scanner in = new Scanner(System.in);
int a, b;
a = in.nextInt();
b = in.nextInt();
System.out.println(a + b);

[Sample Code: Python]
import sys

a, b = (int(x) for x in sys.stdin.readline().strip().split())
sys.stdout.write("%d\n" ¢ (a + b))
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[Sample Code: C]
#include <stdio.h>
int main() {
int a, b;
scanf("%d %d", &a, &b);

printf("%d\n", a+b);
return 0;

[Sample Code: C++]

#include <iostream>
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int main() {

int a, b;

std::cin >> a >> b;

std::cout << a + b << std::endl;
return 0;

[Sample Code: Java]
import java.util.Scanner;

public class solution {
public static void main(String args[]) {
Scanner in = new Scanner(System.in);
int a, b;
a = in.nextInt();
b in.nextInt();
System.out.println(a + b);

[Sample Code: Python]
import sys

a, b = (int(x) for x in sys.stdin.readline().strip().split())
sys.stdout.write("%d\n" ¢ (a + b))
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Q1 - String Rearranging

(10 points)

Description

Ming is a youngster who is passionate about string. Recently, he discovered a method to
determine the similarity of two given strings on the Internet. The definition of the method is:
Define s; as the first string, and s, [i] represents the i-th character of s;. Define s, as the second
string, and s, [i] represents the i-th character of s,. The similarity of sy, s, is the number of i
such that s, [i] = s,[i] .

For example, the similarity of aabbcc and azbbzc is 4 since s;[1] = s,[1], s;[3] = s,[3], s;[4] =
s,[4] and s,[6] = s,[6].

Ming wants to check that what’s the maximum similarity if he can rearrange the second string.
Since the number of permutations of a string may be enormous, Ming isn’t capable to check all
the permutations. Please write a program to help Ming.

Input Format

The first line contains a single integer N representing the length of the string.
The next line contains a string s; whose length is N and consists of only a to z.
The last line contains a string s, whose length is N and consists of only a to z.

Output Format

Please output the maximum similarity of s;, s, after rearranging s,.

Data Range
® 1<N <1000

Input Example 1
5

abbcd

zbadp

Output Example 1
3

Input Example 2
4

VXXX

XXYX

Output Example 2
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Input Example 3
3

vtp
gcc

Output Example 3
0

Example Explanation:
Example 1: We can rearrange the second string to abzpd so that the similarity of abzpd and
abbcd is 3, and there’s no permutation that can achieve higher similarity.

Example 2: We can rearrange the second string so that it’s identical to the first string. Therefore,
the similarity is the length of the string which is 4.

Example 3: It’s impossible to rearrange second string to achieve the similarity that is greater
than zero. So output 0.
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Q2 - Sudoku

(15 points)

Description

Sodoku is a well-known game. First, it requires defines the minimal square’s length (eg., 3 for
3x3 in below picture), unknown position’s character, and all known characters. The rule of filling
the unknown position is, the row (eg. 3x3=9 cells), the column (eg, 3x3=9 cells) and its minimal
square, all characters must be unique in those 3 regions. Write a program to solve all unknown
characters in the big square (eg., 9x9 in below).

Use “6” in the orange circle as an example:

_ it makes each digit exist once and only
once in this column (1,2,8,6,7,5,3,9,4).
2

2 ® 3 41 11 5 9| 8| 71, it makes each digit exist once and only
once in this row (2,6,3,4,1,5,9,8,7).

91714

815]1 » it makes each digit exist once and only
once in this minimal square
(2,6,3,9,7,4,8,5,1).

Input Format

First line contains the length of the side for the minimal square (N), unknown character, and all
known characters.
Second line to (N*N+1) lines, every line contains N*N characters (known characters or unknown

characters)

Output Format

N*N lines, each line contains N*N characters (all known characters)

11
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Data Range

1. All possible of first line is listed in below (N=2 or 3):
o “2?ABCD”
o “3#123456789”

2. Sudoku may have multiple solutions depends on puzzles. We will ensure the given puzzle
only have one solution.

1% Example Input
3#123456789
3#65#8A##

5 2####H#H#H
#BT####31
HH#3H#LH##8#
O##86 3##5
H#OH#H#OHOH#

1 3####25#
HH##HA#HHT 4
##52#6 3##

1* Example Output
316578492
529134768
487629531
263415987
974863125
851792643
138947256
692351874
745286319

1" Example Explanation

For example, the “1” is valid on row 0 and column 1 because it is unique in the following 3 areas.
e Row 0:316578492
e Column 1: 128675394
e Minimal square 0: 316529487

2" Example Input
2?ABCD

A?B?

?222C

?B2?

2?2D?

2" Example Output
ACBD
BDAC
DBCA
CADB

12
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3 Example Input
3#123456789
25####I#T
#H#IH####85

T 8##S#1##
HHH#T1#32#
O##5 6 3###
1#3#####4
495##6#18
64289 T###
#I#H#H#AAH6

3 Example Output
251638947
349271685
786459132
568714329
924563871
173982564
495326718
612897453
837145296
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By AHEB 3

3#123456789

25##H#H#I#T
##I####85
T 8H#H#SH 1 ##
#H#H#TL#32#
O##5 6 I###
1#3#####4
495##6#18
6#289T###
#I##AH#AH6

BB 3
251638947
349271685
786459132
568714329
924563871
173982564
495326718
612897453
837145296
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Q3 - Warp Zone Repair

(15 points)

Description

In future days, there’s a spatiotemporal teleportation machine, which can be teleported to the
other time. One day, the existence of chaos — The Great Devil Electric Bear, shuffles the
teleportation machines at various timelines together for fun. This is actually very dangerous. If
user use the incorrect teleportation machine that should not exist at that time, it may cause the
time paradox and make the user scatter and disappear. To avoid this dangerous situation
happening, you, a spatiotemporal manager, need to keep all the spatiotemporal teleportation
machines in their time.

However, because spatiotemporal teleportation machines of each timeline are always in the
same place, it is impossible to directly transfer the teleportation machine to the correct time,
otherwise the substances of the machine will overlap at the same coordinates. But on the other
hand, you can spend a blaze rod to exchange two machines at any two time points.

So, the question is, what is the minimum number of blaze rods do you need to spend to make all
the spatiotemporal teleportation of each timeline in the correct chronological order?

Input Format

The first line of the input contains two integers N, M, denoting the number of fire ships Little Y
sent, and the number of Cao Cao's chained ships.

In the next M lines, the i-th line contains two integers x;, t;, denoting that the i-th fire ship will
arrive on position x; in time t;.

The first line of the input contains one integer N, denoting that there’s N spatiotemporal
teleportation machine at various timeline requires you to transfer them to the correct time.

The second line of the input contains N positive integers, x;, denoting that this machine should

be exist in time x;. Note that x; satisfy the constraint that all the x; are the integers from 1to N
and any two numbers are different from each other.

Output Format

Print how many blaze rods do you need to spend at least to make all the spatiotemporal
teleportation of each timeline in the correct chronological order.

17
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Data Range

® 1<N<1000000

Input Example 1
4
12 34

Output Example 1
0

Input Example 2
3
2 31

Output Example 2
2

Input Example 3
4
21 4 3

Output Example 3
2

Example Explanation:
In example 1, all of machines are sorted in right chronological order, so you don’t need an
additional blaze rod for any exchange.

In example 2, you need to exchange 2 and 3 with blaze rod first, so that the sequence becomes 2
3 1. And then exchange 1 and 3 with the second blaze rod, so that sequence becomes 1 2 3.

In example 3, you need to exchange 2 and 1 with blaze rod first, so that the sequence becomes 1
2 4 3. And then exchange 4 and 3 with the second blaze rod, so that sequence becomes 12 3 4.

18
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Q4 - Girl Group

(20 points)
Description

Practicing singing and dancing every day, Little B is a cadet in YTP Company, the most famous
management company in Taipei. Today, she receives an announcement from her boss about the
next girl group that YTP company wants to set up. Little B knows that YTP company has its own
way to choose cadets. All cadets have their own ID, an integer from 1 to N, decided by when
they entered the company. In order to unite the members of the girl group, YTP Company will
only choose some cadets with continuous ID. Besides, each cadet has a grade based on their
ability, which is represented by a lowercase Latin character. YTP Company thinks that the most
important thing of a good girl group is balance, which means when a girl group includes cadets
whose IDs are from [ to r, then the grade of ID [ must be the same as the grade of ID r, the
grade of ID [ + 1 must be the same as the grade of IDr — 1, and so on.

Now, Little B is wondering whether cadets with ID from [; to r; are possible to form a girl group.
However, the grade of cadets may change, so the same cadets at different time may have
different results, which makes the question more difficult. Can you write a program to help Little
B to solve this question?

Input Format

The first line of the input contains two integers N, Q, denoting the number of cadets in YTP
Company, and the number of operations which is either a grade change or a question asked by
Little B.

The next line contains a string S with length N, denoting the initial grades of all cadets.

In the next Q lines, the i-th line is either 0 k; g; or 1 [; r;. The former means that the grade of
the cadet with ID k; becomes g;. The latter means that Little B wants to know whether cadets
with IDs from [; to r; are possible to form a girl group.

Output Format

an

For each question, output a single line “YES” or “NO” (without
cadets are possible to form a girl group.

) denoting whether those

Data Range

® 1<N,Q<2x10°
® S, g; areall lowercase Latin characters.
® 1<k <N
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® 1<, <n<N

Input Example 1
56

abcda

11

_ RO
NN o
O 1O - O,

Output Example 1
NO

YES

YES

YES

NO

Input Example 2
56

Output Example 2
NO

YES

YES

YES

YES

Input Example 3
9 11
stakataka
01

OO, O OR
S oy 010 OO W
OO0 Wt J9N WOV
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Output Example 3
NO

YES

NO

NO

YES

Example Explanation:
In example 1, the events happen with the following order:

“abcda” is not balance.

“a” is balance.

The whole grade sequence changes to “abcba”.
“abcba” is balance.

“bcb” is balance.

“bcba” is not balance.

In example 2, the events happen with the following order:

“abaaa” is not balance.

“aba” is balance.

The whole grade sequence changes to “aaaaa”.
“aaaaa” is balance.

“aaa” is balance.

“aaaa” is balance.

In example 3, the events happen with the following order:

The whole grade sequence changes to “atakataka”.
“atakataka” is not balance.

“akataka” is balance.

The whole grade sequence changes to “atakztaka”.
“zta” is not balance.

The whole grade sequence changes to “atakztata”.
“ztata” is not balance.

The whole grade sequence changes to “atakzbata”.
The whole grade sequence changes to “atabzbata”.
The whole grade sequence changes to “atabzbata”.(In fact, the original grade of cadet 1 is
“a”, so there is nothing change. )

“atabzbata” is balance.

23



o

DFBESTE

Young turing Program

FRE 4 — 2B 24 (Girl Group)

q

(20 77)
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Q5 - Budget Cut

(20 points)

Description

The Tainlong Kingdom is a country with a complex transportation system. In order to develop
tourism in the capital, Rep. City councilor, Hachi put forward M proposals for direct subways
from the capital to other cities. After some precise calculations, it was found out that the
shortest distance between the capital and some other city was indeed pulled. But clever Rep.
Man saw something was wrong at a glance. He found out that even if some proposed subways
were not established, the distance of the new plan will not be affected. In able to point out the
problems at once, Rep. Man decided to find out the most subways path that can be removed
synchronously without altering the benefits of the new proposal. As Rep. Man's best staff, can
you tell him how many such subway paths can be removed together?

Input Format

The first line contains N, M, S- the number of cities, roads, and subways proposals.

The Following M lines represent the original path of the country.

Each line contains u, v, w - a bidirectional path of length w connecting u and v cities.

The Following S lines are the proposals.

Each line contains v, w - a bidirectional subways connecting city 1 (the capital) and city v with
length w.

Output Format

Print the max number of proposals that can be removed together without changing the benefits
of the Rep. Hachi's plans.

Data Range
e 1<N,M,S<100000
e 1<uv<N
e 1<w<1000000

HBIER

Input Example 1
312
2 33
2 4
31
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Output Example 1
1

Input Example 2
2
2
1

NWWRERWw
=N DNDWN

Output Example 2
2

Input Example 3

B W R WN RF D
OO WN
AN BN

Output Example 3
1

Example Explanation:

For example 1, the only proposal can be removed.

For example 2, both proposals do not shorten the distance between the cities and the capital.
For example 3, removing the first proposal alone does not cause any changes of the shortest
distance from the capital, but removing the second proposal will increase the distance between
the 4th city and the capital.
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Q6: Abundance Sum

(25 points)

Description

A number N is perfect if it is equal to the sum of its proper divisors (positive divisors which are
strictly less than it). For example, 6is a perfect number, because it has three positive divisors:
1,2, and 3 (note that 6 itself is not counted). And since 6 itselfisequalto1l + 2 + 3,itisa
perfect number. We can denote the abundance of a number N as4A(N), and define it as the
difference between N and its proper divisors:

AX) = X — z Y
Y|IXYy <X
If A(X) = 0, then X is a perfect number; if it is positive, then we call such a number abundant;
otherwise, we call it deficient. There are many mysteries surrounding these numbers, many of

which have been around since Pythagorean times, for example:

* Do there exist odd perfect numbers?
* Does there exist a number N such that A(N) = —1?

But the problem we have at hand is a lot easier: given a closed interval [L, R], your task is to find
the sum S of all A(N) for N € [L, R]. That is, find

szi A(N)

To prevent integer overflows, please output S modulo the prime 10° + 7. Good luck!

Note: this problem gives out points for partial solutions! Try your hand at the smaller testcases
before moving on the larger ones!

Input Format

The input will have only one line, with two integers L, R.

Output Format

Please output the answer on one line.
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Data Range
For all given inputs, 1 < L < R < 10'2,

Additionally, this problem gives out scores for partial solutions:
e R < 10* worth6 points.
e R <10° worth 9 points.
e R < 10%2, worth 10 points.

Input Example 1

Output Example 1
8
Input Example 2

6 6

Output Example 2

0

Input Example 3

1 10000

Output Example 3

17753986

Example Explanation:

ForExamplel: 2 — (1)+3 - (1) +4 -1+ 2)+5 — (1) = 8.
For Example2: 6 — (1 + 2 + 3) = 0.
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%8 6 — PZI5[ElGR (Abundance Sum)

(25 47)

R

—{E#F N K T 5238 S HHEEE EHFTA/ N ERVIEREHVAITE FERHMERE T - 2612k
St 6HINEE 12 30 H14+2+3=6" Frbl 6B —flH5e 558 - HFIn] LLEFE—(E
FEE ) RELAX) > TEF Ry X BLX HRTR N R

AX) = X — Z Y
Y|X,Y <X

MR AX) = 0> X FUEFEREC MR AX) > 0 AIS(EE TR HEE - AX) < 01y
A SR - SeRBOAET S B RV E - A E gAY B2 SHu R R e A A
fRH T - BLAE

o EhFEEETHIERE ?
o EMAET NEGAIN) = -17

A o SRR A AR B ¢ SR — (B [L, R] - IRAEFEE]

szi A(N)

N=L

5 ? NAEFATREEIER R shlmt S FRDUER10° + 7 AaREEIm -
AR | B AR A E SR AT e EE PR YRR RIE !

AR
Wi AN T > BRI L SR -
L ifanti 520

A —EE T AREE -

BHHE
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HFTEIEAER - BH1<L<R<102.

BESL - LRSS ¢
o FHpRAEEIEL 657 MRERINE R < 10* -
o ETEMSHIE MG 95y o HEERERE R < 10° -
o FTHPAEEIAE 105 o AR R < 1012 -

B A E 1

25

By tHEE R 1

8

By A E 1 2

6 6

By H B 2

0

By AHEB 3

1 10000

BB 3

17753986

HEPIEREA

HEAL 2 - (D+3 — (1) +4-(1+2)+5 —() =8¢
A 2: 6 — (1 +2+3)=0-¢
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