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Problem A

Balance Scale
Time Limit: 1 Second

There are N pebbles, numbered from 1 to n. There is a balance scale. We will put these pebbles on the scale
according to the following rules.

1. Pebble 1 is put on the left pan and Pebble 2 is put on the right pan.
2. ForPebblei = 3, ...,n, we do either A or B.
A. [If the scale is in equilibrium, Pebble i is put on the left pan.
B. Otherwise, Pebble i is put on the lighter side.

After all the pebbles are put on the scale, the balance scale may not be in equilibrium. We will use additional
masses for putting the scale in equilibrium. There are seven kinds of masses: 1g, 2g, 5g, 10g, 20g, 50g, and
100g. There is no limit to the number of masses of each kind.

Given the information on pebbles, write a program to output the smallest number of additional masses to put
the scale in equilibrium in the end.

Input

Your program is to read from standard input. The input starts with a line containing an integer n (2 <n <
10,000), where n is the number of pebbles. The next line contains n integers where the i-th integer represents
the weight of Pebble i. Each pebble weighs at least one and the sum of the weights of the pebbles is equal to
or smaller than 10,000,000.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the smallest
number of additional masses to put the scale in equilibrium after the pebbles are put on the scale as described.

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

Sample Input 1 Output for the Sample Input 1
; 1415092 ’
Sample Input 2 Output for the Sample Input 2
3 4 6 4 ’
Sample Input 3 Output for the Sample Input 3
2 5312 '
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Problem A
AL =

Balance Scale
Mgk AlZE 1 =

1T 88 n7tX| H=27b 0fAT noie 20| ULt O] X&EH=S ChE ZEAof| M FEMSO
==Lt

1. 18 AES 25 28 AEE LEZN 2dEc0
Z C x C

2E XE2 e Ao M2t 2 52 20l FENS2 EF2 O|FX| US = UL 0] B2
7tTHE Z0| FAFE 22 #d@2 B2 otk FAF+= 19, 29, 59, 10g, 20g, 50g, 100g 7
SHEZE JA3, FA=FL| 75=0i= Xeto] gict.

2y 22 ALS ¢ 7o M FEMS0 SRS W, HBSHLE HAS Sl FHEez
Hast FAFO 2 Jf+E Fots ZEOAWS HHAR

Input

UHS HEYHZ AL A #HR 20| At 75 LIEtL = 22 =+ n (2 < n < 10,000)0]
FOITICE Ch2 E0| n 72l ==0| FOX|=0, 0|2 ¥z =MIHE XZ2| FAO|CE X2
FAE 221 0l¢0|H, 2= X2 FA 2| E&2 10,000,000 O[5HO|CY.

Output

EYH2 ETEYH S MECICL XBHoE HHE U FI/HoE ERtt FAFO A4 M+E
ot =0 ="t
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Sample Input 1 Output for the Sample Input 1

7 2
3141592

Sample Input 2 Output for the Sample Input 2
4 0

2 4 6 4

Sample Input 3 Output for the Sample Input 3
5 1

25312
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Problem B
Bar Magnet

Time Limit: 4 Seconds

Jaehyun makes and sells bar magnets of various lengths and colors. He makes a lot of cube-shaped "basic
magnets" of the same size. The basic magnets are colored in one of the 26 colors. See Figure 1. Jachyun
makes various bar magnets according to the customers’ request by connecting basic magnets. But connecting
basic magnets one by one takes quite a long time. So Jachyun tried to save time by using a "template bar
magnet" consisting of several basic magnets instead of the basic magnets. To simplify the process, Jachyun
decided to use only one type of template bar magnet and make it in bulk in advance. Now he uses the pre-
made template bar magnets to produce bar magnets requested by customers. Note that the template bar
magnets are polarized and cannot be connected in the opposite direction.

Figure 1 Basic Magnets

There are some rules when Jaehyun uses the template bar magnets to produce requested bar magnets. For
convenience, we call the template bar magnet the T-bar.

1. He constructs requested bar magnets from the N pole side to the S pole side, that is, from left to right.
Jaehyun spends at most m time for each T-bar where m is the length of T-bar.

3. He checks if the basic magnet of the T-bar matches that of the requested bar magnet one by one from
left to right.

4. Comparing each basic magnet takes 0 time.

5. Jaehyun can remove one basic magnet from the T-bar, or he can insert one basic magnet into the T-
bar, or he can replace one basic magnet in the T-bar. Each operation (removal, insertion, replacement)
takes 1 time. He can repeatedly perform these operations to make them match.

6. If one or more of the last basic magnets of requested bar magnet constructed so far match the front
part of the next T-bar, Jachyun can remove the matched part from the next T-bar. This takes 0 time.
So, when Jaehyun tries to use the next T-bar, if he spends some time to remove, or insert, or replace
some basic magnets to make the front part of the next T-bar match the last part of requested bar
magnet constructed so far, it may reduce the total construction time.

7. When the last basic magnet of the current T-bar is compared and used, another T-bar can be used
until the requested bar magnet is made because there are sufficiently many basic magnets and T-bars.

Jaehyun wants to minimize the total time to produce the requested bar magnet using T-bars. Note that it does
not matter how many T-bars Jaehyun uses.

For example, assume that the T-bar consists of 6 basic magnets as Figure 2. Assume a customer requests a bar
magnet consisting of 17 basic magnets as Figure 3.

NﬂS

Figure 2 A T-bar consisting of 6 basic magnets
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Figure 3 A requested bar magnet by a customer

In this example, the requested bar magnet can be produced using three T-bars. Consider the first T-bar. If the
third (blue) basic magnet of the T-bar is replaced with a purple one, since the other basic magnets all match,
the length 6 front part of the requested bar magnet can be constructed with 1 time. Next consider the second
T-bar. Since the last (red) basic magnet of the bar magnet constructed so far matches the first basic magnet of
the T-bar, it can be removed in 0 time. Also, if one blue basic magnet is inserted in the 9™ position, the length
12 front part of the requested bar magnet can be constructed with additional 1 time. Now consider the third T-
bar. Since the last (red) basic magnet of the bar magnet constructed so far matches the first basic magnet of
the T-bar again, it also can be removed in 0 time. And if the 3™ (blue) and the 6™ (red) basic magnets of the T-
bar are replaced with grey and green one, respectively, the requested bar magnet is constructed with additional
2 time. The total time is 1+1+2 = 4, which is the minimum time to construct the requested bar magnet using
the T-bars.

Given a T-bar of length m and a requested bar magnet of length n, write a program to output the minimum
time to construct the requested bar magnet using the T-bars. Each of the 26 colors of basic magnets is
represented by a different uppercase alphabet. And bar magnets will be given as strings consisting of
uppercase alphabets.

Input

Your program is to read from standard input. The input starts with a line containing the T-bar represented by a
string consisting of m (5 < m < 20) uppercase alphabets. In the next line, the requested bar magnet is given
as a string consisting of n (10 < n < 200,000) uppercase alphabets.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the minimum time
to construct the requested bar magnet using the T-bars.

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

Sample Input 1 Output for the Sample Input 1
AACEEA 4

AADEEAACCEEAABEEE

Sample Input 2 Output for the Sample Input 2
ABABCCC 4

ABABCCABAB

Sample Input 3 Output for the Sample Input 3
ABABA 0

ABABABABABABABABABA

Sample Input 4 Output for the Sample Input 4
BACBB 8

DAACADCDBA

Sample Input 5 Output for the Sample Input 5
ABCDEABCDE 1

ABCDEABCDEX
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Problem C

Container Rearrangement
Time Limit: 1 Second

There are m containers in the container yard of a harbor. There are n positions on which containers can be
stacked on each other, and these positions are arranged in a row. The height of each container is the same, and
there is no limit on the number of containers that can be stacked on each position. Therefore, if a; (1 < i < n)
denotes the number of containers stacked in the i-th position, m = }}I-; a;.

The containers can be stacked without any restriction on the maximum number of stacking, but this is
undesirable because it can cause some safety problems. We want to move some of the containers so that all
the differences between the heights of stacks of containers at positions are less than or equal to 1. In other
words, |al- - aj| < 1 should be satisfied for any i, j. At each move, only one container can be moved, and we
assume that the cost on the moving distance is negligible.

For example, Figure 1 shows 35 containers stacked on 8 positions corresponding to m = 35 and n = 8.
Figure 2 shows the result of rearrangement to make sure that the height difference among each position is less
than or equal to 1, which requires five moves of containers, that is the minimum.

Figure 1. Before rearrangement Figure 2. After rearrangement

Given an initial stacking information a4, a,, ..., a,, write a program whose outputs is the minimum number of
container moves necessary to satisty |ai - a]-| <1 foranyi,j.

Input

Your program is to read from standard input. The input starts with a line containing one integern (1 <n <
10°) representing the number of positions on which containers can be stacked. The next line contains n non-
negative integers corresponding to the number of stacked containers a; at the i-th position. The total number
of containers m is less than or equal to 2 X 10° (1 < m < 2 X 109).

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem C: Container Rearrangement



Output

Your program is to write to standard output. Print exactly one line. The line should contain the minimum
number of container moves to satisfy the requirement.

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

Sample Input 1 Output for the Sample Input 1
All 2 3 3 '
Sample Input 2 Output for the Sample Input 2
2 672 3426 ’

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem C: Container Rearrangement
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Problem C

TH| O] L X{H{X|

Container Rearrangement
Mok Algh 1 =

sl ZE0|L BIX|E Bl HE[O|HE S 4 Uk 70| YU B w7t 1AM UD,
SAR) SHAITOl s 5 moHe| HE|O|L{7H Ol QUCH HE HE0|H2| R0|E B 12 SUD, 2
7ho| 2 4 U= ZE0|U A0l FSHo| Ut B, o (1< i< )7t X (MY 7H0] %o
A HE[O[40] FH4+E2 LIEF®, m = $7, q,0] BHAI7H BFEICH

sixjet 20| £0[0f OFR Mgto| o] ZEO|L{7 O AS AL 2t ZHER WoiUe HE 0|19
ol xfol7t ABto] HHA BRHES SwE £ v MEO, Y AHHOHE IS
0|83}0] Ct2 7t @ 7N 2t 7kl 0| Xt0|7} 1 0|37} Tl =2 AEjX|S DA} SHCh 5, 2lo|o)
i,jOl CHSH |a; — o] < 1 O DHEE|O{OF BTk ZAE|O|LYS SHEO| B ZHM Tt 22 4 YT 7=

| 25
2|0 & =7t 8|82 gtk 7Hgetrt.

o2 S0 17 1 3 2ol 35 4o HEIO|HATt 8 O ZHo| KO Y2 AL m=35n =80
SHSIBICE O1F £O| Xt0|7} 1 0|17t EIES MK 12 29 22 ZNE 22 4 UM, O
32 5740] HEJO|L4E B} BCH,

8 1. XHHHX| Of 8 2. HHYX| 21t
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Yoz 2t 7Ho| =7(0 B0 A= HHOIHS| &0| ay,a,,...,a,01 FOHE M, Y22 4,0 CHH

la; —aj| <1 =dE TESLY| I of &70F ot= AE|O|L{Q| X JH+E FHole Z2O™S

HdotA| 2

Input

U2 BT UHS MECLL R #MR 0 HHO|HE &= = Us el Ji+E LIE= &2

8= n (1< n< 1090 FOITLE B E0l= oX &4 70| &0 s HHOIHS| 7=+ o, S
|[&o] M+50| FOX|L, HHOIHS F &= m2 1<sm<2x10°22

EH2 ETEYHS ALY 2M 2l =d S TESH| fI8 FA40F st HHo|H X[ WS
s

Cte2 + HAE 70|20 tigt =3 o ofLt.

Sample Input 1 Output for the Sample Input 1
4 1

12 33

Sample Input 2 Output for the Sample Input 2
8 5

56 72 342%6

ICPC 2022 Asia Regional — Seoul - Nationwide Internet Competition Problem C: Container Rearrangeme



acm

% IC C Internatlonal Collegiate JET programming
p Programming Contest BRAINS | {0ols sponsor

| icpe.foundation

2022 Asia Regional - Seoul - Nationwide Internet Competition

Problem D

Flags

Time Limit: 1 Second

Consider integer points on the x-axis. Every point with an x-coordinate of 1 or greater is associated with one
of the colors: red or black. Specifically, as shown in Figure D.1, the color of the point with the x-coordinate of
1 is red, the next two points are black, the next three points are red, the next four points are black, and so on.
In this way, every point with an x-coordinate of 1 or greater is associated with either red or black color.

BhJNN NN SNn SNn Ghn S SNS SEn SN SN SNR NN SN S SUL.OU0 SN SN GNn SN SN SNN SNR NN SNN SNR SNN SNN SEnd

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Figure D.1 Colors of points on the x-axis

Let c(x) denote the color of the point with coordinate x(= 1). Then c(x) is defined as follows.

2k 2k+1
_ ) red, ifZi<xS Z i for k=0,1.2,..
c(x) =
i=0 i=0

black, otherwise

There are n flags at given points along the x-axis. For example, Figure D.2 shows a situation where five flags
are erected. The x-coordinates of the n flags are denoted as f3, f5, ..., f.

o ™ N R ¥
B e e B T S e e e e S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Figure D.2 An example of five flags on the x-axis

Displeased that the colors of points where flags locate are not the same, Bob tries to move all the flags to the
right the same distance, say d, so that all the flags locate on the red points. In other words, he wants to find d
such that for every i(1 < i < n), c(f; + d) is red.

Given information about the locations of n flags, write a program to find the smallest possible value of d.

Input

Your program is to read from standard input. The input starts with a line containing an integern (1 <n <
10%), where n is the number of flags. Each of the next n lines contains an x-coordinate in increasing order.
The i-th line contains f; (1 < i < n,1 < f; < 10°), the x-coordinate of the i-th flag.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the minimum
distance d by which all the flags must move to the right so that all the flags are on the red points.

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem D: Flags



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

Sample Input 1

Output for the Sample Input 1

1
8

3

Sample Input 2

Output for the Sample Input 2

5

4
15
28
60
211

0

Sample Input 3

Output for the Sample Input 3

7
123
129
130
188
189
190
191

23

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem D: Flags
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Problem E
Gift Discount

Time Limit: 1 Second

Given the prices of n gifts, we try to buy the maximum number of gifts with the budget of b. You write a
program to find the maximum number of gifts with a budget b you can buy when you can get a half-price
discount on up to a gifts. Note that you can only receive a half-price discount at most once per gift.

Input

Your program is to read from standard input. The input starts with a line containing three integers, n(1 < n <
100,000) representing the number of gifts, b(1 < b < 10%) representing the budget, and a(0 < a < n)
representing the maximum number of gifts eligible for a half-price discount. The next line contains n integers
representing the gift prices. You may assume that all gift prices are between 2 and 10° and are even numbers.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the maximum
number of gifts that can be purchased.

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

Sample Input 1 Output for the Sample Input 1

6 26 2 5
4 6 2 10 8 12

Sample Input 2 Output for the Sample Input 2

6 23 1 4
4 6 2 12 8 14

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem E: Gift Discount
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Problem E
M=ol
Gift Discount

Mgt Az 1 =

—
Uz & 5 s =29 =5 ots
HFS
=

Input
YE2 2T S AEth A Bl 20| M=2| 7i+& LEU= &2 = n (1 <n < 100,000),
O|atS LIEfL = &l == b (1 <b <109, BHgt &golE &2 & U= 2 =22 =& LIEW=
e a(0<a<n)’t SHS AO|0] =12 X = FOZCL Ctg E0 n7ie] U= 7140| SHS
ALOlOff &1 FO{TICE M= 7t 2 2 0[2h 10 & O[5te €8 &Aoo, et B2 Fo{FICt
Output
82 BTEHS AMECL 2d S UESIH 20z 4 + s dE2 & SH
ChE2 & HIZE AHo[20f ot =3 ofo|Ct.

Sample Input 1 Output for the Sample Input 1

6 26 2 5

4 6 2 10 8 12

Sample Input 2 Output for the Sample Input 2

6 23 1 4
4 6 2 12 8 14
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Problem F

Islands Tour
Time Limit: 1 Second

There are beautiful islands connected with zip-lines. A tourist can go from one island to another island sliding
through a zip-line that connects the islands. Sliding through a zip-line above sunset sea, a tourist can see
breathtaking sceneries of nature with twinkling lights over the sunlit sea waters. These islands are fantastic
attractions among tourists. Each island is full of flowers of numerous colors. Travelling from an arbitrary
island, a tourist called Optimizer wants to visit as many distinct islands as possible.

The islands are represented as a directed graph G(V,E). A zip-line from an island v to another island w is
represented as a directed edge (v, w) € E. We assume that each island has at most one outgoing zip-line, that

is, for each vertex v € VV, we have at most one outgoing edge.

For example, the figure below shows an example of the islands represented as a directed graph.

The dotted path in the following graph denotes a longest tour that visits as many distinct islands as possible.

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem F: Islands Tour



Given a directed graph G(V,E) that represents the islands and their connections using zip-lines, write a
program to output the maximum number of islands that can be visited by Optimizer. Note that Optimizer can
start from an arbitrary island and cannot visit the same island twice or more.

Input

Your program is to read from standard input. The input starts with a line containing two integers, m and n
(0 <m < n < 1,000,000), where m is the number of zip-line connections (edges) and n is the number of
islands (vertices). The islands are numbered from 0 to n — 1. In the following m lines, the i-th line contains
two integers v; and w; that represent a directed edge (v;, w;) from v; to w;. We assume that each vertex has at
most one outgoing edge.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the maximum
number of distinct islands that can be visited by riding zip-lines starting from an arbitrary island.

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

Sample Input 1 Output for the Sample Input 1
9 9 5
0 2
2 3
12
34
4 5
53
8 7
7 6
6 8
Sample Input 2 Output for the Sample Input 2
3 4 3
01
12
2 0
Sample Input 3 Output for the Sample Input 3
2 2 2
10
01
| Sample Input 4 | Output for the Sample Input 4
0 4 1

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem F': Islands Tour
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Problem G

Jar Game
Time Limit: 1 Second

Two players F (irst) and S (econd) play a game with three jars each containing a, b and c pebbles. The game is
played according to the following rules:

*  Two players take turns one at a time. For each turn, the player chooses a jar and takes some pebbles
from the jar.

*  F starts first, then S next. These turns alternate till the game ends.

*  The number of pebbles that can be drawn at the k-th turn is k; the number of pebbles taken by F at the
first turn is 1. So in the next turn, S takes 2 pebbles, then at the third turn, F takes 3 pebbles, and so on.

*  For each turn, the pebbles must be taken out of only one jar.

* At the k-th turn, if the number of pebbles remaining in the chosen jar is less than %, the player should
take all the remained pebbles in that jar. If the remained pebbles is greater than £ in the chosen jar, then
the player is not allowed to take less than & pebbles from the jar.

e Ifthere are no pebbles left in the three jars, then the game is over. The player with more pebbles wins
the game when the game is over. So in some cases, a draw may be possible if the number of pebbles
two players took is the same.

*  We assume that two players F and S do their best to win.

* Two players always know the exact number of the pebbles remained in three jars. There is no hidden
information in this jar game.

Given the number of pebbles in three jars, write a program to find who is the winner or if the draw is possible.
Input

Your program is to read from standard input. The input starts with a line containing three integers, a, b and c
(1 € a,b,c < 100) denoting the number of pebbles in three jars at the beginning.

Output
Your program is to write to standard output. Print exactly one line. The line should contain a capital letter among
{F,S,D}. {F, S} means the winner among two players and D denotes a draw when the game ends.

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

Sample Input 1 Output for the Sample Input 1

|2 53 | F |
Sample Input 2 Output for the Sample Input 2

415 |D |
Sample Input 3 Output for the Sample Input 3

[5 35 IE |
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Problem H
Longest Shortest Paths

Time Limit: 2 Seconds

Consider n axis-aligned rectangles and two vertical segments S and T in the plane. We assume that all corners
of the rectangles and segments are in integer coordinates. We also assume that the rectangles and segments are
disjoint each other, that is, no two of them intersect each other and no two of them share a boundary point. For
a point p in S and a point q in T, a path between p and q is a chain consisting of horizontal or vertical
segments that connects p and q and does not intersect the interiors of the rectangles. The length of a path is
the sum of the lengths of segments in the path. Thus, a shortest path between p and g is one whose length is
the smallest among all paths between p and q.

For every pair of a point in S and a point in T, there is a shortest path between them. Let d(p, q) denote the
length of a shortest path between a point p in S and a point g in T. Our goal is to compute the length of the
longest path among all shortest paths connecting a point in S and a point in T, that is, max max dp, q).

PES q

For example, consider the figures above. Figure (a) shows two vertical segments S and T, and no rectangle in
the plane. Every shortest path between a point in S and a point in T has length at most 9. Since d(s,t) =9
we have max me%g(d(p, q) = d(s,t) =9 for this example.

PES q

Figure (b) shows an axis-aligned rectangle A and two vertical segments S and T in the plane. There are two
shortest paths between a point s in S and a point t in T, one in red color and one in blue color. Then d(s,t) =
11. Observe that every shortest path between a point in S and a point in T has length smaller than or equal to
11. Thus, we have rgggc 151373( d(p,q) = d(s,t) = 11 for this example.

Given n axis-aligned rectangles and two vertical segments S and T that do not intersect each other, write a
program to compute the length of the longest path among all shortest paths connecting a point in S and a point
inT.

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem H: Longest Shortest Paths



Input

Your program is to read from standard input. The input starts with a line containing six integers. The first
three integers represent the x-coordinate and the two y-coordinates of the endpoints of the vertical segment S,
and the last three integers represent the x-coordinate and the two y-coordinates of the endpoints of the vertical
segment T.

The next line contains an integer n (0 < n < 5,000), where n is the number of axis-aligned rectangles. The
rectangles are numbered from 1 to n. In the following n lines, the i-th line contains four nonnegative integers.
The first two integers represent the x-coordinate and y-coordinate of the top-left corner of the rectangle i, and
the last two integers represent the x-coordinate and y-coordinate of the bottom-right corner of the rectangle i.

All the coordinate values of endpoints of S and T, and two corners of the rectangles are nonnegative integers
no more than 108,

Output
Your program is to write to standard output. Print exactly one line. The line should contain the length of the
longest path among all shortest paths between a point a point in S and a pointin T.

The following shows sample input and output for three test cases. Sample input 1 corresponds to the case of
Figure (a), and sample input 2 corresponds to the case of Figure (b).

Sample Input 1 Output for the Sample Input 1
006 524 9

0

Sample Input 2 Output for the Sample Input 2
006524 11

1

26 30

Sample Input 3 Output for the Sample Input 3
0 10 30 5 10 30 41

2

2 50 3 12

2 11 3 0
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Problem |

Magic Potion

Time Limit: 3 Seconds

When making a potion, you first set the intensity of the heat to a certain degree, put ingredients in certain
order into the cauldron according to its recipe, and boil the mixture until ready. In the brewing process, it is
very important to prevent the heat from fluctuating, because the heat intensity decides the number of
ingredients that form an alchemic bond.

Given a sequence X of ingredients in order, when the heat intensity is i(= 1), all subsequences of length i in X
are alchemic bonds of the corresponding potion; here duplicate bonds are irrelevant. Thus, there can be
several different ingredient sequences that produce the same potion if they have the same set of alchemic
bonds. On the other hand, different sets of alchemic bonds always produce different potions. Therefore, a
potion recipe consists of an intensity of the heat and a sequence of ingredients in order. For instance, the
following is a recipe for “the draught of anti-drowsiness”.

* Heat intensity i = 2
* Ingredient sequence X = bsn ,

where b denotes coffee bean, s denotes sugar, and m denotes milk.

Then, because the heat intensity is 2, its alchemic bonds are {bm, bs, sn }. If the heat intensity is 3, then there
will be only one alchemic bond bsn . Moreover, if the heat intensity is greater than 3, then there will be no
bonds. If someone wants to produce the draught of anti-drowsiness and puts ingredients in bm s order under
the heat intensity of 2, then the alchemic bonds are {bm, bs,ms}. Thus, this ingredient sequence does not
produce the desired potion since the alchemic bond sn is missing.

Here is another example. For the heat intensity of 2, both ingredient sequences X = abmbc and Y = babawb
produce the same potion since their alchemic bond sets are the same as {aa, ab, ac, ba,bb,bc, @ ,d ,a }. On the
other hand, it is easy to confirm that an ingredient sequence Z = abbad» does not produce the same potion
because there are no @ and « bonds.

The potions department of the ICPC school holds a Potions Olympiad every year. Given two ingredient
sequences, participants are asked to find the maximum heat intensity that results in the same potion from two
sequences.

Given two ingredient sequences, write a program to output the maximum heat intensity in which both
sequences produce the same potion.

Input

Your program is to read from standard input. The input consists of two lines. The first line contains a string X
of length m (1 < m < 200,000), and the second line contains a string Y of length n (1 <n < 200,000), where
all ingredient characters of X and Y consist of uppercase English letters (from ‘A’ to ‘Z’), lowercase English
letters (from ‘a’ to z’) and digits (from ‘0’ to 9’). Note that uppercase and lowercase letters are different
(for example, ‘A’ is treated as different from ‘a’).

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem I: Magic Potion



Output

Your program is to write to standard output. Print exactly one line. The line should print the maximum heat
intensity i in which the input ingredient sequences X and Y produce the same potion. If it is impossible to
make the same potions from X and Y, then the output should be 0 .

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

Sample Input 1 Output for the Sample Input 1
icpc2022bsm 0

bms02icc

Sample Input 2 Output for the Sample Input 2
abcabc 2

babcccab

Sample Input 3 Output for the Sample Input 3
abccbaabc 3

babbccabaccacb

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem I: Magic Potion
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Problem J

Rectangles
Time Limit: 2 Seconds

An axis-parallel rectangle is a rectangle with sides parallel to the x-axis or the y-axis. Also its four vertices are
different from each other.

For a set S of points in the plane, an axis-parallel rectangle is called to be contained in S if it has, as its
vertices, four points belonging to S.

For example, in the left of Figure J.1, a set S of ten points is given in the plane. Then as the right of Figure J.1,
there are three axis-parallel rectangles contained in S.

Figure J.1 There are three axis-parallel rectangles contained in the given set of points.

Given a set S of n distinct points in the plane, write a program to output the number of all the axis-parallel
rectangles contained in S.

Input

Your program is to read from standard input. The input starts with a line containing an integern (1 <n <
70,000), where n is the number of points given in the plane. In the following n lines, each line contains two
integers that represent, respectively, the x-coordinate and the y-coordinate of a point. These coordinate values
are between 0 and 10> and all the given points are distinct.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the number of
axis-parallel rectangles contained in the given point set.

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem J: Rectangles



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

Sample Input 1

Output for the Sample Input 1

P O O b
= O O

1

Sample Input 2

Output for the Sample Input 2

R PR OO N
N OB O

0

Sample Input 3

Output for the Sample Input 3

10

=

O W oY O oy Woy W
ANAOY P> W WWwRHE R~

3

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem J: Rectangles
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Problem K
Temporal Graph

Time Limit: 2 Seconds

A temporal graph is a data structure that expresses relationships that change over time. The vertex set V of a
temporal graph does not change over time, and when the number of vertices is n = 1, V is denoted by
{0,1, ...,n — 1}. The timestamp T has a value of positive integers 1,2, ..., t, and we express the passage of
time as the timestamp increases. The edge set Et is defined for each timestamp T, and the number of edges
remains the same. Also, each of the edges has a positive integer weight. The figure below shows an example
of'a temporal graph with V. ={0,1,2,3,4}and T = 1, 2, 3,4.

T =1 T =92 T =3 T =14

In a temporal graph, a path from one vertex to another vertex consists of a set of edges that appears in turn
according to the passage of time. When constructing a path, at most one edge can be selected for each
timestamp, and it is not necessary to select edges from consecutive timestamps. For examples, if we select the
three edges (0, 1), (1, 2), and (2, 4) in the temporal graph of the above figure in T = 1, 2, 4, respectively, they
form a path from vertex 0 to vertex 4. However, if we select the three edges (0,2), (2,3), and (3,4) inT =
1, 3, 2, respectively, they cannot form a path from vertex 0 to vertex 4 (because the timestamps considered are
not increasing). The length of a path is defined as the sum of the weights of the edges belonging to the path.
Therefore, if we select two edges (0,2) and (2,4) in T = 1, 4, respectively, this will be the shortest path
from vertex 0 to vertex 4, and the length of the pathis 1 + 2 = 3.

Given a temporal graph and two vertices s and e as the start and the end of the path, respectively, write a
program to output the length of the shortest path from s to e.

Input

Your program is to read from standard input. The input starts with a line containing three integers, n, t, and m
(2<n<10,000,1 <t,m < 1,000), where n is the number of vertices, t is the range of the timestamp, and
m is the number of edges for each timestamp. The following line contains two integers s ande (0 < s # e <
n — 1), where s and e denote the start and end vertex of the path, respectively. The following m lines indicate
information on the edges defined when T = 1. There is no more than one edge connecting two specific
vertices. Each line contains three integers, where the first and second integers represent two end vertices of an
edge, and the last integer w (1 < w < 10,000) represents the weight of the edge. The following m X (t — 1)
lines indicate information on the edges defined when T = 2, 3, ..., t in the same way.

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem K: Temporal Graph



Output
Your program is to write to standard output. Print exactly one line. The line should contain the length of the
shortest path from s to e. If there is no path from s to e, print - 1.

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

Sample Input 1 Output for the Sample Input 1
4 3 3

NP ONEOWEREONOOO U

DR WS BN WSDNDRE D
N WNDODNDNDWWWERER

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

P ONREFEF WEOOO U
NE WDND DN D
WNDd»WNWR R

ICPC 2022 Asia Regional — Seoul — Nationwide Internet Competition Problem K: Temporal Graph
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Problem K

Bls Og=
Temporal Graph

Mgt Ak 2 =

HEZE Jofz= MZte| SEO| mel WMokt #AE Boldhs Atx #2O0ICHL B2 gz
TE5ts dE T ve Al S 80 mat HEHA| e, Ee| Mt n>102t Y M ve
{0,1,...,n— 1322 LIEFHCE A2 B T 2| = 1,2,...,¢ O 242 7KDY AlZt ®#7|7F A& =
5715t A2 A|Ztel SEE HUIDICL Zb AlZt ®#7| TOM %o F=Ql JIEXE 7HXK|=
ZHHE9| He Ex7F HolE| D, B0 ZoEE 7tMel =& L™SHA FAIEICE ofzf 282 §H
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H=

=
~
[}
,3,

= :LEHJ*OM M aﬁ 0,1),(1,2),(2,4)5 Z
00| A ™ 42 SSt= ZE7} =Lt SHEXBE M| 28 (0,2),(2,3), (3 4)
20| A MEHSICIEH Ol = HH 00A ME 42 ot 4271 E = QI
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of 38 Hete| A7|E LEH= Yo M+En(2< n<
E LIEtLfE o] M4t (1< t< 1,000), Of A|Zt E7|0OICH Ho|&|&=
& < m < 1,000)0] X242 FO{ZICt ChS &0 29|

A0 A4S LEHE Yo Ha m (1
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=
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Sample Input 1 Output for the Sample Input 1
4 3 3

NEFPFONRPFRPOWEREONOOO U
NP WD BDNWSDNDR D
N WND>ODNDNWWWERER

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

N

P ONREFE WEOOO U
NE WN NN D
WNDdWDNWRE -
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