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Problem Set

Please check that you have 12 problems that are spanned across 32 pages in total (including Korean
translation and this cover page).

A. Ball Alignment (2 pages)

B. Bit String (1 page)

C. Broken Tiles (2 pages)

D. Coronavirus Trend (2 pages)

E. Cycle Game (2+2 pages) Korean translation available
F. Escaping (2+2 pages) Korean translation available
G. Hotspots (2 pages)

H. Negative Cycle (2 pages)

I. Project Teams (1+2 pages) Korean translation available
J. Trading System (1 page)

K. Road Reconstruction (2+2 pages) Korean translation available
L. Sliding Coins (2+2 pages) Korean translation available
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Problem A

Ball Alignment

Time Limit: 1 Second

Balls are placed on a curved structure as shown in Figure A.1, and each ball has a number written on it. Due to
the law of gravity, all balls naturally gather near the lowest spot of the structure. The permitted action to change
the position of the balls is to “pick a ball, lift it up, and place it on the far left or on the far right”. This action
will naturally change the location of some balls due to the law of gravity.

Figure A.1

Figure A.2 shows how the locations of the balls change when the marked ball 5 was picked up in Figure A.1
and placed on the far right.

Figure A.2

When n balls are arranged on a curved structure we want to sort the numbers written on the balls in non-
decreasing order by repeating the permitted actions. In Figure A.2, if ball 7 is picked up and placed on the far
right and ball 2 far left, all the numbers on balls are sorted in non-decreasing order.

Given an arrangement of n balls, write a program which helps to rearrange all the numbers written on the balls
in non-decreasing order by selecting minimum number of balls and relocating them through the permitted
actions.

Input

Your program is to read from standard input. The input starts with a line containing an integer n (1 < n < 105),
which denotes the number of balls. Each of the following n lines contains an integer v (1 < v < 10%), which
is the number written on a ball. Notice that some balls may have the same number written on them.

Output
Y our program is to write to standard output. Print exactly one line. The line should contain the minimum number
of balls picked up and relocated to align all the numbers written on the n balls in non-decreasing order.
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The following shows sample input and output for two test cases.

Sample Input 1

Output for the Sample Input 1

4

21
44
39
41

1

Sample Input 2

Output for the Sample Input 2

7

11
12
25
16
11
18
25

2
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Problem B
Bit String

Time Limit: 1.5 Seconds

A finite sequence of 0 and 1 is called a bit string. The length of a bit string w is the number of symbols
contained in w. Note that the empty string is also a bit string of length zero. A substring of a bit string w is a
consecutive portion of w. Note that the empty string is a substring of any bit string and any bit string is a
substring of itself. For example, consider a bit string 1010 of length four. All substrings of 1010 are listed as
follows: 1010, 101, 010, 10, 01, 1, 0, and the empty string. Bit strings 100 and 11 are not substrings of
1010. If a bit string P is a substring of a bit string w, then we say that w contains P as a substring or w
contains P, shortly.

Consider all bit strings of length n. It is easy to see that there are exactly 2" bit strings of length n in total.
Given a nonnegative integer n and two bit strings P; and P,, write a program that outputs the number of bit
strings of length n that contain P; but do not contain P,.

Input

Your program is to read from standard input. The input consists of three lines. The first line consists of three
integers, n, kq, and k, (0 <n < 100,000, 0 < k4,k, <10,000), separated by a space. The second line
consists of a single bit string, representing P; whose length is k. If k; = 0, then the second line is empty. The
third line consists of a single bit string, representing P, whose length is k,. If k, = 0, then the third line is
empty. The three input numbers n, k;, and k, satisfy the following conditions: If 0 < k; < n, then the
product of n and k; does not exceed 107; if 0 < k, < n, then the product of n and k, does not exceed 107; if
0 < k; <nand0 < k, < n, then the product of n, k;, and k, does not exceed 107.

Output

Your program is to write to standard output. Print exactly one line. The line should contain an integer r, where
0 <r <1,000,000,006 is the remainder when dividing by 1,000,000,007 the number of bit strings of length
n that contain P; but do not contain P,.

The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
4 2 2 6

10

11

Sample Input 2 Output for the Sample Input 2
4 2 3 7

10

100
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Problem C

Broken Tiles
Time Limit: 0.5 Seconds

A rectangular tile fell to the ground and broke into two pieces. Fortunately, the tile was broken along a
rectilinear curve monotone to the sides of the tile as shown in the left figure below. A rectilinear curve is
composed of line segments. A rectilinear curve R is monotone to a straight line or line segment L if every
straight line orthogonal to L intersects R at most once.

Since the tiles must be rectangular, we decided to cut each piece further using a cutter into rectangular tiles
along lines through the sides of the piece. We call such a cut a rectangular cut of the pieces. Every
rectangular cut partitions the two pieces into rectangles. Among all possible rectangular cuts of the pieces, we
want to find a rectangular cut that maximizes the minimum side-length of the resulting rectangles of the pieces.

(13,11) 17,11)

aLe) | L I
(13,8)
(4,4) e
- R
(11,4) R, R o
(0,0) (4,0)

For example, the left figure above shows an axis-aligned rectangle of side lengths 17 and 11. It is broken into
two pieces along the monotone rectilinear curve connecting points (4,0), (4,4), (11,4), (11,8), (13,8), (13,11)
by line segments in order. In a rectangular cut, you are allowed to cut each piece along the horizontal or
vertical line or both from a corner vertex at (4,4),(11,4),(11,8) or (13,8). The right figure shows a
rectangular cut. For the left piece, we choose horizontal lines at (4,4) and (11,8). For the right piece, we
choose a horizontal line at (13,8) and a vertical line at (11,4). Thus, this rectangular cut partitions the two
pieces into 6 rectangles R{,R,, ..., R¢. Since Ry and Rg have the minimum side-length 3 among the 6
rectangles, this rectangular cut has the minimum side-length 3. Observe that this rectangular cut maximizes
the minimum side-length among all possible rectangular cuts on the broken pieces.

Given an axis-aligned rectangle and a list of n points representing the monotone rectilinear curve breaking the
rectangle into two pieces, write a program to output the maximum of the minimum side-lengths among all
possible rectangular cuts.

Input

Your program is to read from standard input. The input starts with a line containing two integers, a and b
(1 <a<100,000,1<b<100,000), where a and b are the x-coordinate and the y-coordinate of the top-
right corner of the axis-aligned rectangle with bottom-left corner at (0,0). There is no input witha = b = 1.
The next line contains one integer n (2 < n < 100,000), where n is the number of points of the monotone
rectilinear curve breaking the rectangle into two pieces. In the following n lines, the i-th line contains two
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integers, cand d (0 < ¢ < a, 0 < d < b), where c and d are the x-coordinate and the y-coordinate of the i-th
point along the monotone rectilinear curve. You may assume that all the points are distinct.

Output

Your program is to write to standard output. Print exactly one line. The line should contain the maximum of
the minimum side-lengths among all possible rectangular cuts.

The following shows sample input and output for three test cases.

Sample Input 1

Output for the Sample Input 1

3 4
2

10
1 4

1

Sample Input 2

Output for the Sample Input 2

5

O NN DD
w w NN

2

Sample Input 3

Output for the Sample Input 3

17 11
6

4 0
4 4
11
11
13
13

= 0O O

3
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Problem D

Coronavirus Trend
Time Limit; 2 Seconds

Finally, the pandemic comes to an end and scientists start to study the cause and process of it. Specially, a
group of scientists is paying attention to the world’s daily record of confirmed cases. They have a sequence @
of n daily confirmed cases. It is assumed that all n positive integers in the sequence Q are different. The figure
below is a graph showing the actual pandemic situation that occurred during a specific period.

300k
200k

100k

Feb 29 Mar 31 Apr 30 May 31 Jun 30 Jul 31 Aug 31

They are interested in the pattern of the repetition of successive increases and successive decreases in the
sequence of confirmed cases while observing the spread of the virus. A run in the sequence of distinct
numbers is a maximal contiguous subsequence that is either increasing or decreasing. For example, the
sequence (8,5,1,3,4,7,6,2) consists of three runs (8,5,1), (1,3,4,7), and (7,6,2), which have lengths 3, 4, and
3, respectively. The sequence (8,5,1,7,6,2,3,4) consists of four runs (8,5,1), (1,7), (7,6,2), and (2,3,4).

A sequence of distinct numbers whose every run has a length of at least 3 is said to be an UD-sequence. The
sequence (8,5,1,3,4,7,6,2) is an UD-sequence, but (8,5,1,7,6,2,3,4) is not an UD-sequence because it has a
run (1,7) with length 2.

Scientists believe that a run with length less than 3 is insufficient to reflect the trend of confirmed cases, so
they try to find a longest UD-sequence which is a subsequence of Q. The sequence (8,5,1,3,4,7,6,2) is itself
the longest UD-sequence, and the longest UD-sequence of (8,5,1,7,6,2,3,4) is (8,5,1,2,3,4) with length 6.

Write a program to find a longest UD-sequence which is a subsequence of a given sequence Q of n daily
confirmed cases in order to help them.

Input

Your program is to read from standard input. The input starts with a line containing one integern (3 <n <
500,000), where n is the number of days observed. The second line contains n positive integers, separated by
a space, representing n daily confirmed cases, where they are all different and no more than 10°.
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Output

Your program is to write to standard output. Print exactly one line. The line should contain an integer which
represents the length of a longest UD-sequence, as a subsequence of the given input. If the input sequence has

no UD-sequence as its subsequence, print 0.

The following shows sample input and output for three test cases.

Sample Input 1

Output for the Sample Input 1

8
8 517 6 2 3 4

6

Sample Input 2

Output for the Sample Input 2

3
1 3 2

0

Sample Input 3

Output for the Sample Input 3

8
1 9511 3 24 18 35

5
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Problem E

Cycle Game
Time Limit: 1 Second

Cycle game is a game in which two players take turns drawing a line segment for given points. The first
player gets to draw a line segment in the odd-numbered turns, while the other player takes even-numbered
turns. At the start of the game, n points are given in the plane, and each of the points has a unique number
from 0 to n — 1. Note that no three points lie on a same line. In each turn, a player draws a line segment
connecting two given points. Players cannot redraw a line segment which has already been drawn, but it is
allowed to draw a line segment across existing line segments. Players take turns until there is the loser who
completes a cycle first. A cycle C is a subset of the line segments drawn by the players which satisfies the
following condition.

From any endpoint of a line segment in C, one can travel down and return to the end point while visiting every
line segment in C exactly once.

A problem is that as players draw many segments, it is difficult to check whether a cycle is created. Therefore,
sometimes players continue to play the game even though a cycle has been made and the game is actually over.
To prevent this situation, we need to write a program which examines whether the game has been over.

Write a program to decide whether the game has been over and output in which turn the first cycle has been
made.

Input

Your program is to read from standard input. The input starts with a line containing two integers 3 < n <
500,000 and 3 < m < 1,000,000, where n represents the number of points and m represents the number of
turns in which line segments have been drawn. Every point has a unique number from 0 to n — 1, and no three
points lie on a same line. Each of the following m lines contains two numbers of points which are the end
points of the line segments each player drew in the i-th turn (1 < i < m).

Output
Your program is to write to standard output. Print exactly one line. The line should contain the number of the
turn in which the cycle has been first created, i.e., the game has been over, and 0 if the game was not over for
m turns.

The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
6 5 0

01

12

2 3

5 4

0 4
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Sample Input 2 Output for the Sample Input 2

5 4

> O P OO
g w wN -
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Problem E
Abol & Al
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R=Ch O|0X|l= m 72| S E0|= 22 i#HR] Xtof siT Z2i[0[of7F HESt
FOHECF A <i<m).
Output
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Sample Input 1

Output for the Sample Input 1

=
T O

X o

|

QfFo
o_—

ol
=

A

oz
4 o2
fu ret

5

O U N O o
o w N

0

ample Input 2

Output for the Sample Input 2

5

S
6
0
1
1
0
4

g w wbN =

4
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Problem F

Escaping

Time Limit: 1 second

We play a pursuit game where a thief is located at a specific grid point on an infinite grid plane. To catch this
thief, N police officers are also deployed at N different grid points other than the thief’s location. One thief and
N police officers take turns moving alternatingly. The thief moves first. However, at police officers turn, all N
police officers move at the same time. Police officers and thief can move to a point among the four adjacent
(neighboring) grid points at their turn.

Each police officer can either stay or move, but the thief must move to one of the neighboring points at its turn.
If a police officer and the thief meet at the same grid point, the thief is caught by the police officer and the game
is over. In this game, we assume that all N police officers and the thief do their best. So the thief tries to escape
eternally and the police officers also do their best to catch the thief as quickly as possible.

If the thief can continue moving without being caught by any police officer no matter what strategy the police
officers use, then the initial game configuration is called an “escapable” case for the thief. You have to determine
whether or not the given initial configuration is an “escapable” case for a thief.

For example, if the thief keeps moving in the vertical direction for the initial configuration shown in the left

figure below, the police officers cannot catch the thief, so the thief can escape forever. However, for the initial
configuration the right figure below, no matter how the thief moves in any direction, the thief is eventually

caught by the police officers.

® o

e

Escapable case Non-escapable case

Input

Your program is to read from standard input. The input starts with a line containing one integer N, the number
of police officers (1 < N < 500,000). Each of the following N lines contains two integers, x; and y;, where
(x;, ;) is the initial position (grid coordinate) of each police officer. The next line contains two integers, s, and
Sy, where (sy,s,) is the initial position (grid coordinate) of the thief. All the values x;, y;, Sy, and s,, are
between —10? and 10° inclusively. Note that all the thief and N police officers are located at different grid
positions in the infinite grid plane.
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Output
Your program is to write to standard output. Print exactly one line. The line should contain YES if the thief can
escape forever for the initial configuration, NO if the initial configuration is not escapable.

The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
2 YES

13

53

33

Sample Input 2 Output for the Sample Input 2
2 NO

15

51

33
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Problem F

Escaping
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Input
N < 500,0000|Ct. 1 CF=2 N 79| E0|= 2 d& 9|

27| /X ZHE (x, y)7t SHE ALO[O] =12 FHXLCL OhF E0= =52| 7| fIX|2| ZHH (sy,

sy)7t SHWE ALO|Of| =0 FO{TICE =S O X H= BF UE AR FH 22 FO AN, E x, i,

Sy> Sy2| Q= ~10° <%, Vi) Ser sy < 10°0|Ct.

Output

FO{T X7 =AM =50| Fots| =8H 5 QUCHH, F, 27| =40| §E 7ts°t =H0|2tH

YES, B E 7tsSHA| YUCHH no & S0}

CtE2 & HAE A o|20] Higt =3 0ofo[Ct.

Sample Input 1 Output for the Sample Input 1
2 YES

13

53

33

Sample Input 2 Output for the Sample Input 2
2 NO

15

51

33
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Problem G
Hotspots

Time Limit: 2.5 Seconds

A hotspot is a physical location where people can generally use Wi-Fi to access the Internet through a wireless
local-area network (WLAN) with a router connected to an Internet service provider. Most people call these
places “Wi-Fi hotspots”. Public hotspots are typically created from wireless access points, shortly, APs.
Specifically, a hotspot is a zone within distance r from where an AP is installed. That is, it is a circle with a
radius 7, centered at the location of AP.

In a city, there is a long straight road. The APs are already installed along the road. The city officials need to
set the radii of hotspots. Then, for any two different APs, the hotspots created from them should not overlap,
but at their boundaries, they can meet. As a special case, if the radius of hotspot is zero and another hotspot
contains it inside, then the two hotspots overlap and it should not happen. But even if the radius of hotspot is
zero, the hotspot can touch a boundary of another hotspot.

The city officials are trying to set the radii of hotspots such that their coverage areas are as large as possible.
Thus, they shall maximize the sum of areas of hotspots, simply, the sum of squares of radii of hotspots. To
achieve the goal, some radii of hotspots may be set to zero.

The road is considered as a line on the plane, and the locations of APs installed on the road are points on the
line. Given the n points on the line, write a program to determine the radii of hotspots, maximizing the sum of
squares of radii of hotspots, where the hotspots should not overlap.

For example, there are three APs located at 0, 2, and 5, respectively, in the above figure. As a candidate, the
blue and red hotspots are given. The radii of the blue hotspots are 1, 1, and 2, from left to right. Then the sum
of squares of radii is 6. But for the red hotspots, their radii are 2, 0, and 3, from left to right. Thus, the sum of
squares of radii is 13, which is the maximum.

Input

Your program is to read from standard input. The input starts with a line containing an integern (2 <n <
3,000), where n is the number of APs. The second line contains n distinct integers, separated by a space, in
increasing order to represent the locations of APs, where the integers are between 0 and 10°.
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Output

Your program is to write to standard output. Print exactly one line. The line should contain a nonnegative
integer that is the maximum sum of squares of radii of hotspots.

The following shows sample input and output for three test cases.

Sample Input 1 Output for the Sample Input 1
3 13

025

Sample Input 2 Output for the Sample Input 2
4 10

01 3 6

Sample Input 3 Output for the Sample Input 3
5 9

5 7 12 13 15
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Problem H
Negative Cycle

Time Limit: 1 Second

Let G be a simple undirected graph having no self-loops or multiple edges. For two vertices x and y of G, a
path from x to y in G is a sequence (v4, Uy, ..., v;) of distinct vertices of G such that v; = x, v; = y, and v; is
adjacent to v; 4 foralli € {1,...,1 — 1}. If | = 3 and v, is adjacent to v,, the path is called a cycle. In a graph
in which a weight of +1 or —1 is assigned to each edge, the weight product of the edges in a cycle will be +1
or —1. If the weight product is —1, the cycle is called a negative cycle; it is called a positive cycle otherwise.
Refer to the graphs shown below for illustrative examples. The left graph contains negative cycles (v, v,, v3)
and (v4, v3,v,) and also positive cycle (v4, v, V3, v,), Whereas the right graph contains no negative cycle, but
positive cycles (vq, Uy, V3, Vs), (V1, Vs, Vs), and (vq, Uy, U3, Uy, Us).

‘171 +1 vZ
+1 +1
Uy +1 V3

Write a computer program that determines the existence of a negative cycle in the graph given as an input and
report an arbitrary negative cycle, if any.

Input

Your program is to read from standard input. The first line contains two positive integers n and m,
respectively indicating the numbers of vertices and edges of a simple undirected graph, in which we assume
n < 20,000 and m < 200,000. The vertices are indexed from 1 to n. In the following m lines, each line
contains three integers x, y, and w € {+1,—1}, which represent an edge (x,y) of weight w. The integers
given in a single line are always separated by a single space.

Output

Your program is to write to standard output. The first line must contain an integer indicating whether the
given graph has a negative cycle. If yes, the integer must be 1; otherwise —1. When and only when the first
line is 1, it must be followed by the description of an arbitrary negative cycle of the input graph. A cycle is
described by a single line containing an integer [, representing its length, followed by [ lines containing, one
by one, the vertices encountered when we traverse the cycle starting from an arbitrary vertex. Note that the
vertices of the cycle must be distinct.

The following shows sample input and output for three test cases.
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Sample Input 1

Output for the Sample Input 1

5

+1
+1
+1
+1
-1

W W N
PN

w N W

Sample Input 2

Output for the Sample Input 2

6

W NP OO
BN O

|

'_l

-1

Sample Input 3

Output for the Sample Input 3

4

-1
+1
+1
-1

g N - oy
oUW N

-1
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Problem |

Project Teams
Time Limit: 0.5 Seconds

Suchan is teaching a coding project class and wants to make project teams as fair as possible. A project team
consists of two students, but the coding abilities of students are all different. Every student should be a
member of a single team. To promote fairness, he wants to make project teams where the sum of the coding
ability of team members is as even as possible. Write a program to help Suchan to make project teams given
the coding abilities of students.

To make the problem simple, the number of students is even, say 2n, where n is a positive integer. The coding
ability of a student s; is represented by a positive integer w(s;). The goal of your program is to make n teams,
Gy, Gy, .., and Gy, to maximize Sy, = min { Ygeq, w(s) | 1 < i < n} and print Sy,

For example, if the coding abilities of the students are given by {1, 7,5, 8}, you can make two teams, each
with (8, 1) and (7, 5), and your program should print 9.

Input

Your program is to read from standard input. The input starts with a line containing a positive integer n (1 <
n < 5,000), where n is the number of teams to make. The next line contains 2n positive integers separated by
a space, each of which represents the coding ability w(s;) of a student s; (1 < w(s;) < 100,000). Note that
the coding abilities of students are all different, that is, w(s;) # w(s;) if { # j.

Output
Your program is to write to standard output. Print exactly one line containing S,,.

The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
75 9
Sample Input 2 Output for the Sample Input 2
i 7359 2 i

ICPC 2020 Asia Regional — Seoul — Nationwide Internet Competition Problem I: Project Teams
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Y Z2HE #YUS V2K 80|z Z=HE BHE 7I5otH 3o #4852 ottt
mEME g SjLbs £ Yol o= THEED, %4 WSO IY AT oF chach 2
shdie of Elo| ER0|0jof otrt. 3FHEE &0[7] fl8l =tol= E& AT Aol o= |zt
LYoHA wAISHH D otCh o HS0] AE A0l FORS I =07t EE Fd85t=0 =30
e Z2O%S Adstet

=M E ZHESHA Sk2) fI8l, &Y == 2n0[2} 7HE5HAF (n2 ¥l Ha). 4 ol 50| Y AE2
Ao = w(sp= LIEILHTH oh iR & 6,2 3 FH2 w(G) = Zseq,w(s)E HEHE &= UL}
Mgt m203 EM2 5, = min{w(G;)|1<i<n}0| XL =F nio & GG, ...GCh S
T-d5t3 o S, 2 E35t= AO|Ct

& =0f, 452 2E AZ0[ {1,7,58}2 FOMLIH (8,1), (7,52 2742 =& & + A2H
T2 WS 95 2ot BiCh

Input

Y2 BFYHS ABTCL YO A WM WOls T B UEHLYE YO B n(1<ns
500000 ZFO{ZIC 1 Ch #o| S 5,9 BE % w(s)E LtEHHE 2074l ol H4T}
sHoz F2|E[0 FOHTLE (1 <w(s) <100,000). stHS2] Y FEF2 Z&F CI=C0L F, i+
JOI'™H w(s;) # w(s;)O|LH.

Output

EHS BEEHS AL BEEEY 3 &0f| 5,2 E=2BHC}
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£ BlAE F90| ofe Y23 ofo|ch

Sample Input 1 Output for the Sample Input 1
75 9
Sample Input 2 Output for the Sample Input 2
i 7359 2 :
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Problem J
Trading System

Time Limit: 1 Second

SY Company wants to improve its stock trading system. For this, the company decides to utilize the information
on the fluctuation of the stock prices. The fluctuation value is the difference in stock prices for two consecutive
days. The company collects n recent fluctuation values for some stock. It turns out that the stock volatility is
greatly affected by the largest sum of the contiguous fluctuation values. Finding such contiguous fluctuation
values whose sum is the maximum is known as the largest sum contiguous subarray problem in computer
science, where input values are stored in an array. It is natural that utilizing the k(= 1) largest contiguous sums
rather than the largest one will help improve the trading system.

Write a program to find the k largest sums of contiguous fluctuation values for the given n fluctuation values
and a positive integer k.

Input
Your program is to read from standard input. The input starts with a line containing two integers, n and k, where
1<n<250000and 1 <k <mn(10,000,n(n + 1)/2). The next line contains n integers representing n

fluctuation values. All fluctuation values are between —10° and 10° inclusively.

Output

Your program is to write to standard output. Print exactly one line. The line should contain the k largest sums
of contiguous fluctuation values in non-increasing order. Note that any contiguous sum is the sum of one or
more consecutive fluctuation values.

The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1

5 3 9 65
1 -2 -3 514

Sample Input 2 Output for the Sample Input 2

6 10 17 15 14 12 11 10 9 8 8 7
38-3252

ICPC 2020 Asia Regional — Seoul — Nationwide Internet Competition Problem J: Trading System
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Problem K

Road Reconstruction
Time Limit: 1 Second

ICP(International Computational Plan) City is faced with natural disaster, flooding. A lot of its transportation
roads are destructed because of the flooding. The city is planning to reconstruct its roads. To simplify the
problem, the city is represented by a grid structure like the following figure. We call it as city grid. A unit grid
cell with black color means a unit road. A unit grid cell with white color means an area where a unit road is
destructed or where a unit road has not existed previously. A unit grid cell with X denotes an area where a
road cannot be constructed.

We assume that cars in the city can go horizontally or vertically from a black colored cell to an adjacent black
colored cell. For two grid cells u and v in the city grid, if a car can go from u to v and the both cells are black
colored, then u and v are called connected. ICP city is planning to reconstruct its transportation roads by
connecting grid cells from the upper and leftmost grid to the lower and rightmost one with minimum
construction cost. We assume that it costs 1 or 2 for constructing a unit road. For the example above, the gray
cells in the following figure show how to construct roads that connect the upper and leftmost grid cell with the
lower and rightmost one by the minimum construction cost 4. We assume that it costs 1 for constructing a unit
road on the white cells in the figure. Note that it costs 1 or 2 for constructing a unit road in general case.

Given a city grid, write a program to compute the minimum construction cost that connects roads from the
upper and leftmost grid cell to the lower and rightmost one.

ICPC 2020 Asia Regional — Seoul — Nationwide Internet Competition Problem K: Road Reconstruction



Input

Your program is to read from standard input. The input starts with a line containing two integers, m and n
(1<m<1,000,1<n<1,000), where m and n denote the numbers of rows and columns of the grid that
represent the city, respectively. In the following m lines, the i-th line contains n integers that represent states
of unit grid cells in the i-th row of the city grid. Each state is represented by using four numbers 0, 1, 2, and
-1. The number O indicates that the current unit grid cell is a unit road, that is, an undamaged road. The
numbers 1 and 2 indicate that the current unit grid cell is empty and a unit road is constructible with the costs
1 and 2, respectively. The number -1 indicates that the current unit grid cell cannot be used for constructing a
road.

Output

Your program is to write to standard output. Print exactly one line. The line should contain the minimum
construction cost that connects roads from the upper and leftmost unit grid cell to the lower and rightmost unit
one. When it is impossible to connect roads from the upper and leftmost unit grid cell to the lower and
rightmost one, the program should print out —1 on the line.

The following shows sample input and output for four test cases. The third case corresponds to the example
above.

Sample Input 1 Output for the Sample Input 1
2 3 -1

1 -1 -1
1 -12

Sample Input 2 Output for the Sample Input 2
2 3 -1

-11 -1
11 -1

Sample Input 3 Output for the Sample Input 3
8 4

PR R R RO o
co |l oo o

Sample Input 4 Output for the Sample Input 4
8

(o0}

PR RPN o
oo | oo o
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Problem K

Road Reconstruction
M3 AlZh 1 X

10

BHMO Z Olgff T A9l E2E50| SA L0 B2 ICP(International Computational Plan) A| 215 0|
2D QUCh EAIE Of2ISt 22 HA HENZ EHO| ECIT VMR, AT Tl A}
=4 O|5tH Sl tHe| ARt Z27F SIAL R4 E HEfE 2|0|3CH XE BA[E EH

- o -
2S48+ fle XS 2l0|etof.

T ofot
e A

r
o
rr 1 mjo

b
el

TAlS| AHEL el B2 HOIM JI2LE HME wEo 2t 8XQIr
S| =A1717| 2sH o &%

—_

1 7PEME W =A9] VIsE

= 2 2 =AIS] X450| 7t BERE

=7] ?lofl oot X200 B2 Hd HES AMSIRAL oLt TRl =2 StLE HE5tY] ?ll
l | 12 I

AR0l| el =2 SHLHE A5

OI' _lo
r
d0
o
Ral
=2
x

2
M

> JBI
°
=
il oo
d0
K]
>

49/ 822 AMSH S

Flet 2ol Moz BAE TR =25

mjo
mjo

C St A
=29 5 AL
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Z=AI7F 1o 20| ARt HEf2 FO R

= 2
B2 57| ?lof 2ot 22 E2 A4 HES 7ol Z2O8E HEohA 2.

Qe EEQYRS ABECE X WY F0| SAIS EHSHE 2Rt0 Yt ol 2718 27 LietyE

2|
m,n < 1,000)0] Z=O{ZICE Chg m7io| 2t 20| AKXl 2t 22| YEE
§ "=

LIEFLH= n7i 2] g 2= 8+ 0,1,2,-1 2 LHELHH 0 2 ERI=27} 0|0|
EMteE AE & =20 70| Q= HEl, 1 2 HR =27t gl 19/ H| 8oz F25 AdY +

=
st}

—

= S =
QU B9 XL, 2 £ B £271 817 2 o HBOR E2E HET 4 Yt B9 AXE 20|
C S

-1 2 X2 BA|E el AXE O fX[0f THel =25 A8Y 5 fle JHE Q0[S

Output
£He BEZYS ABOICL TAIQ W % 9 THe| ARM W Q22 of2f Thel AKX The
d2E US| flol Eaotzacte| 2 AQ H|ES ot 0| SO oY 2 E 4T = QS

CtE2 Ul 702l HAE Z20] Ciet =3 O|o|Ch M R HIAEZ 2= 2| oA Chet ZAO|L}.

r

Sample Input 1 Output for the Sample Input 1
2 3 -1

1 -1 -1

1 -12

Sample Input 2 Output for the Sample Input 2
2 3 -1

-11 -1

11 -1

Sample Input 3 Output for the Sample Input 3
6 8 4

0011-11001

10111111

100-11011

1 -1111011

10100011

10001110

Sample Input 4 Output for the Sample Input 4
6 8 8

2011-1101

10111111

100-11011

1-1211011

1 02000-11

10001220
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Problem L
Sliding Coins

Time Limit: 0.5 Seconds

Suppose pennies and nickels are arranged on the row. Now we define the ‘two-finger sliding’ on these coins as
follows:

Step 1. Choose any two arbitrary coins on the row.

Step 2. Move them to any position on the row, while keeping their relative order. Note that ‘any position’
contains their original positions (that means one can move only one, or none of coins for the two-
finger sliding if their relative order is preserved).

The relative order of unchosen coins is also preserved after the two-finger sliding. For example, suppose the
initial arrangement of coins is oxoxoxxx 00, where o and x represent pennies and nickels respectively. Then
the following example shows four possible arrangements after one chooses two coins marked in bold and
performs exactly one two-finger sliding (note that there are other possible arrangements).

OXOXOXXXO00O
OXOOXXXX0O0
OXOXOXX0OXO
OXOXOXXX0OO0O

Given two arrangements S and T of n coins and the positions of two chosen coins for the two-finger sliding,
write a program to decide whether one can change the arrangement from S to T by exactly one two-finger
sliding for the specified two coins.

Input

Your program is to read from standard input. The input starts with a line containing an integern, (3 < n <
10,000), where n is the number of coins on the row. In the following two lines, two arrangements S and T of
n coins are given where each arrangement is a string of size n from the lowercase alphabet o and x. The next
line contains two nonnegative integers i and j which represent the positions of chosen coins for the two-finger
sliding. The coin positions are indexed from 0 to n — 1 from left to right, and i is smallerthanj (0 < i < j <
n—1).

Output
Your program is to write to standard output. Print YES if one can change the arrangement from S to T by exactly
one two-finger sliding for the specified two coins, and print NO otherwise.

The following shows sample input and output for two test cases.

ICPC 2020 Asia Regional — Seoul — Nationwide Internet Competition Problem L: Sliding Coins



Sample Input 1 Output for the Sample Input 1

9 YES
OXOXOXXXO
OXOXOXXOX
4 5

Sample Input 2 Output for the Sample Input 2

10 NO
OXOXXOXXXO
OOXOXXXXOX
3 4
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Problem L
s 717
Sk AlZF 0.5 =

100 Emz| sTnt10 ARE| SHO| yolef =M= ot M 20| LIZEOf ATt SHAR OfK| O 7| M
T £71% 0| F' = ofefet 0] F2l5HAL

THA 1 gelel & SHS ettt
THA 2: EA 1o MEfot & STE =22 =AMS 7RIS M Yol K|z ottt (7 sH
25 A 2o qAL F ST =AM S FAICHHH oL 0| Soi = = L)
= &7tE 0ls 20k OE S ¢el =Me AUZE Xl 0§ 50 100 ¥= o, 10 E=
X = M, =7|0f S70| oxoxoxxxoo 2f Z0| LIZL|0f QUL StAL O[X| O|F & &7 EAIZ
F TS U0 & £71E 0|5 S o o B2, L2 = A= 02 2uts SOo|A d| 7HX| 2ot
B

=
AIZLEL (OF2h OfAlofl Bl= CHE ZAats £ Lz = US| F2lSHAD.

OXOXOXXX0O0

OXOOXXXX0OO0

OXOXOXXOXO

OXOXOXXXOO
n 79| STO| LIE &[0 U= F HEf S, T & & &718 0|58 Qlsf MEig & ST X|7}
FOIME M, oo &= £VIE Ol &9l SOAM T=o| Heto| 7hsotk| 285t T2
RN LA 2.
Input
Yoo mEsg AgtCh R HH Fo| LFE SH JH$E UEY ¥o] B n(B<ns<
10,000)0| ZO{ZIC}. O+ & Z0f n 7Ho| SHO| LIHE AERQI S @ T 7+ 22 FO{X| M, O] If S
T=olx 2 0|ROT ZO[7t n &l Z2XEE BAHEIL (0 &t x = 2F 2FAH0|CH. ST 2| fIX[=

o
AZUAM RLEZOR 0F2E n— 17X A2 HSS 044 F=Z ot O S0l & &7t5
Ol5= floh M & STl ?IX i%j7t FAHA|Y, i=j 2CF AL (0< i< j<n-1).
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Sample Input 1

ofn
njo
ofm
ely
95}
=2
>
pﬂ
Hu
1o
rE
ot
o
N
or

Output for the Sample Input 1

9
OXOXOXXXO

OXOXOXXOX
45

YES

Sample Input 2

Output for the Sample Input 2

10
OXOXXOXXXO

OOXOXXXXOX
3 4

NO
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