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Problem Set

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

A. Black Chain (2 pages) Korean translation available
B. Farm (1 page) Korean translation available
C. Lucid Strings (2 pages)
D. Matching (2 pages)
E. Panokseon (2 pages) Korean translation available
F. Parcel (1 page) Korean translation available
G. Passport Control (2 pages) Korean translation available
H. Path Embedding (2 pages)
I. Registration (1 page) Korean translation available
J. Sliding Blocks (3 pages)
K. Suffix-Freeness (2 pages)
L. Three Robots (2 pages)

The memory limits for the twelve problems are all the same, 512MB.
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Problem A
Black Chain

Time Limit: 0.1 Second

There is a linear chain of n black rings. The weight of every black ring is exactly
1g. We want to generate all possible weights from 1g to ng using this black chain.
To do this, we need to remove some single rings from the chain. Since it is very
difficult work to remove a single ring from the chain, we want to remove the
minimum number of rings as possible. For example, consider the black chain
with 7 rings as shown in Figure A.1l. If ring 3 is removed, the chain would be
separated into a single ring, a chain with rings from 1 to 2, and a chain with rings
from 4 to 7 as shown in Figure A.2. Using them we can generate all weights from 1g to 7g as shown in Figure
A.3.

Figure A.1: A black chain with a length of 7.

12 3 45 6 7
O CRRO
[1-21 13 [4-7]

Figure A.2: A black chain separated into 3 pieces.

Weight lg 2g 3g 4¢ S5¢g 6g 7g
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Figure A.3: Rings configurations for generating all weights from 1g to 7g.

Given a chain with n black rings, write a program to compute the minimum number of rings which should be
removed for generating all weights from 1g to ng.

Input
Your program is to read from standard input. The input starts with a line containing an integer,n (3 < n <
1018), where n is the number of rings in the black chain.

Output
Your program is to write to standard output. Print exactly one line which contains the minimum number of
rings which should be removed for generating all weights from 1g to ng.
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The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
L7 [ 1

Sample Input 2 Output for the Sample Input 2
| 20 [2
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Output
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Sample Input 1 Output for the Sample Input 1
K | 1
Sample Input 2 Output for the Sample Input 2
[20 B |
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Problem B

Farm
Time Limit: 0.1 Second

Sangbae raises sheep and goats on his farm where each of the number of sheep and the number of goats is at
least one. Sheep and goats eat same food, and every day each sheep eats exactly a grams of food and each
goat eats exactly b grams of food.

Sangbae checks every day how many sheep and goats are in the farm. It was not easy to count them separately
because they were moving around. He counted the total number of sheep and goats instead. Also he checked
total amount of food that sheep and goats have eaten yesterday. From these values, he wants to find the
number of sheep and the number of goats.

Given a, b, n (total number of sheep and goats), w grams of food that both sheep and goats have eaten
yesterday, write a program to find the number of sheep and the number of goats.

Input
Your program is to read from standard input. The input consists of single line containing four integers, a, b, n,

andwwhere1 < a< 1,000,1< b < 1,000, 2< n< 1,000, 2 < w < 1,000,000.

Output
Your program is to write to standard output. Print exactly one line which contains both the number of sheep
and the number of goats. If there are two or more feasible solutions or there is no feasible solution, print -1.

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

Sample Input 1 Output for the Sample Input 1

[34 9 32 |45

Sample Input 2 Output for the Sample Input 2

[3 4 8 32 [-1 |
Sample Input 3 Output for the Sample Input 3

[ 100 100 2 200 |11 |

ICPC 2018 Asia Regional — Seoul Nationwide Internet Competition Problem B: Farm



The 43" Annual ACM
International Collegiate Programming Contest

;>}|[¢;
ELim

,coo

acm

International Collegiate
Programming Contest

Asia Regional — Seoul
Nationwide Internet Competition

-

foundation J

Problem B

Farm
FAIZE 01 X

-
o
—

Al

t o Of2| Of¢olct.

oF0| MRS

[
—

| ot

oir
|

HSH TA

CHAlOf b Fa7h MA R ot XS =

b Ih 4 FH|ZH nO2| 0, OfX| SHES O AH[3 FA| ARO| YOl wIHY I,

o|s
o

St=

z

2 Op2| 21X

b

7k 242

AtEorCh A BR| =0 Y| "= q,b,nw?t 28 SO FO{ZICE 1 < a < 1,000,

< b< 1,000,2< n< 1,000, 2< w < 1,000,0000|C},

Output

ol

oju
<

ol
fofr
OF

KO
A/
o3

<0

7t & 74 O]

|
[e]

M HAE 320 tiet =8 00|k

chge

Output for the Sample Input 1

Sample Input 1
[3 4 9 32

Output for the Sample Input 2

Sample Input 2
|3 48 32

Output for the Sample Input 2

Sample Input 2
[ 100 100 2 200
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Problem C
Lucid Strings

Time Limit; 0.5 Seconds

Consider a string on English alphabet of 26 lowercase letters. If the length of this string can be represented as
the product of two positive integers, k (= 2) and c, the string can be decomposed into k substrings of the
same length c. If the substrings are pairwise distinct, the string is called a “k-Lucid-String” (shortly “k-LS”).
Here a substring is a contiguous sequence of characters within a string.

For example, for string ababca of length 6, there are three cases for k to consider: k = 2,3,6. Fork = 2,
the string is decomposed into two substrings, aba and bca, of length 3. Since the two substrings are
pairwise distinct, the string is a 2-LS. For k = 3, the string is decomposed into three substrings of length 2.
But ab appears as substring more than once, and thus the string is not a 3-LS. For k = 6, the string is
decomposed into six substrings of length 1. But a and b appear as substring more than once, and thus the
string is not a 6-LS.

Consider the problem of computing all substrings of a given input string which are k-LS’s. For example,
consider input string ababca for k = 2. Since each of substrings ab, ba, ab, bc, and ca of
ababca can be decomposed into two pairwise distinct substrings of length 1, it is a 2-LS. Substrings babc
and abca are 2-LS’s because each of them can be decomposed into two pairwise distinct substrings of length
2. Since input string itself is a 2-LS, ababca has 8 substrings which are 2-LS’s. Note that two substrings of
input string are considered independently for k-LS candidates if they differ in position in input string.

Given a string S of length n and an integer k, write a program to compute the number of the substrings of S
which are k-LS’s.

Input
Your program is to read from standard input. The input starts with a line containing two integers,n (3 < n <

40,000) and k (2 < k < 40,000), where n is the length of input string and k is the number of substrings of
the same length for each k-LS. You can assume that k < n. In the following line, a string of length n is given.

Output
Your program is to write to standard output. Print exactly one line which contains the number of the
substrings of input string which are k-LS’s.

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

Sample Input 1 Output for the Sample Input 1
6 2 8
ababca
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Sample Input 2 Output for the Sample Input 2

6 3 2
ababca
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Problem D
Matching

Time Limit; 1 Second

In the geometric matching problem, two geometric objects A and B are given, and the goal is to find an
optimal transformation for B such that the transformed copy of B is as close to A as possible. Usually, the
distance between A and a transformed copy of B is measured by a prescribed distance function, and one wants
to minimize it over all possible transformations.

Here, we consider a simple variant of the geometric matching problem. Specifically, we assume that two input
objects A and B are finite sets of points in the plane and allowed transformations for B are only translations in
the plane. A translated copy of B by a two-dimensional vector v = (vy, v,,) is defined to be

B+v={(x+vx,y+vy) | (x,¥) € B}.

For any two-dimensional vector v, our distance function f(v) measures the smallest possible perpendicular
distance between two parallel lines that contain all points of A and B + v in between. That is, we want to find
an optimal two-dimensional vector v such that f(v) is minimized.

® (0.100) (0.100) o

[ ] l.
(0,0) O (0.0)

(a) (b)

Consider an example of A = {(0,0), (0,100)} and B = {(23,56),(123,56)}, depicted in the above figure (a)
in which the points in A are colored red while those in B are blue. Then, consider a specific vector v =
(—73,—6). The above figure (b) shows A and B + v, and two parallel lines whose perpendicular distance is d,
which is exactly d = 50v/2. One can verify that these two parallel lines contain all points of A and B + v in
between and have the smallest possible perpendicular distance. Hence, we have f(v) = d. Further, this is the
minimum possible value of f(v) over all two-dimensional vectors. Therefore, v = (=73,—6) is an optimal
translation vector such that f(v) is minimized.

Given two sets of points in the plane, A and B, write a program that finds an optimal translation vector v for B
such that f(v) is minimized and outputs the value of f(v).
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Input

Your program is to read from standard input. The input starts with a line containing two integers,n (1 < n <
200,000) and m (1 < m < 200,000), where n is the number of points in the set A and m is the number of
points in the set B. In each of the following n lines, the coordinates of each point in A are given by two
integers separated by a space. Again, in each of the following m lines, the coordinates of each point in B are
given by two integers separated by a space. The coordinates of all points given in the input range from —10°
to 10°, inclusively. Note that multiple points with the same coordinates can be given in each of 4 and B.

Output

Your program is to write to standard output. Print exactly one line which contains a real number z that
represents the value of f(v) for an optimal two-dimensional vector v such that f(v) is minimized. The output
z should be in the format that consists of its integer part, a decimal point, and its fractional part, and should
satisfy the condition that f(v) —107® < z < f(v) + 107°.

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

Sample Input 1 Output for the Sample Input 1
2 2 70.710678

0 0

0 100
23 56
123 56

Sample Input 2 Output for the Sample Input 2
7 5 31.000000

00

99 0

47 31
36 4

10 2

71 5
45 17
98 97
89 96
101 96
132 113
122 110
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Problem E

Panokseon
Time Limit: 1 Second

Admiral Yi Sun-sin ordered to build the special battleship, called Panokseon, to prepare the war in the Joseon
Dynasty. To test its performance, he decided to have a battleship race with Joseon navy soldiers. Admiral Yi
numbered n soldiers from 1 to n, lined up in that order. He assigned the soldiers to the ships such that soldiers
assigned to a ship have consecutive numbers, and the sum of their weights must not exceed the weight limit W
of the ship. He did not mind the number of ships used for this assignment since he built enough number of
ships. The point he cared about is the fairness of the race. He thought the fairness would be guaranteed if the
soldiers’ weight sums are well balanced over the ships. In other words, soldiers should be evenly assigned to
the ships for their weights.

More precisely, the emptiness of a ship that one or more soldiers are assigned to is defined as the square of the
difference of W and the sum of weights of the soldiers of the ship. The unfairness of an assignment is the
maximum emptiness of the ships in the assignment. Admiral Yi wanted to guarantee the high fairness by such
an assignment for the race whose unfairness is minimum, i.e., the fairness is maximized.

For instance, we are given a weight sequence (10,20,30) of 3 soldiers with W = 50. An assignment
{[1],[2],[3]} that each soldier is assigned to an individual ship has the unfairness value of max{(50 —
10)2,(50 — 20)2, (50 — 30)2} = 1600. We can also consider two other assignments using two ships,
{[1,2],[3]} and {[1],[2,3]} , whose unfairness values are max{(50 —30)2, (50 —30)?} =400 and
max{(50 — 10)?, (50 — 50)2} = 1600, respectively. All three soldiers cannot be assigned to one ship
because their weight sum is over W = 50. Thus the minimum unfairness value is 400, and the fairest
assignment is that the first two soldiers are assigned to the one ship and the third soldier to the other ship alone.

Given a weight limit W of the battleship and the weights of n soldiers numbered 1 to n, write a program to
find a fairest assignment for the battleship race.

Input

Your program is to read from standard input. The input starts with a line containing two integers, W (1 <
W < 10% andn (1 < n < 500,000), where W is the weight limit of the battleship and n is the number of
Joseon navy soldiers. The second line contains a sequence of n weights of soldiers, ordered by the soldiers’
numbers from 1 to n. The weights are integers between 1 and W, inclusively. You can assume that no single
soldier weighs more than /.

Output
Your program is to write to standard output. Print exactly one line which contains the minimum unfairness for
the input.
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The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
50 3 400

10 20 30

Sample Input 2 Output for the Sample Input 2
5 4 1

1 313

ICPC 2018 Asia Regional — Seoul Nationwide Internet Competition Problem E: Panokseon
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Sample Input 1 Output for the Sample Input 1
50 3 400

10 20 30

Sample Input 2 Output for the Sample Input 2
54 1

1313
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Problem F

Parcel
Time Limit: 4 Seconds

ICPC (International Collegiate Parcel Center) is leading the event for free international delivery of parcels
among world-wide collegiate students. The requirements for free delivery are that the parcel should consist of
four items and the sum of weights of them should be equal to the certain integral weight w gram.

Chansoo in Pusan National University has a lot of items to send to his friend Soowhan in Imperial College in
London, and the weights of the items are all different. Since this is a limited-time event, Chansoo wants to
check as fast as possible whether he has four items satisfying to the condition or not. Assume that the weights
of the items are exact positive integer grams, and remember they are all distinct. In other words, Chansoo
wants to select a subset B with four elements (|B| = 4) from a set A of n (n = 4) distinct positive integers,
and wants to check whether Y.<z b = w or not.

Given a target weight w and a set A of n distinct positive integers, write a program to print YES if such subset
B exists, and NO, otherwise.

Input

Your program is to read from standard input. The input starts with a line containing two positive integers w
and n separated by a space, where w (10 < w < 799,994) is the target weight and n (4 < n < 5,000), the
number of elements of A. In the following line, n positive integers, a; € A (1 < i < n), are given separated by
a space. Each element a; is in the range of 1 and 200,000 inclusively (1 < a; < 200,000).

Output
Your program is to write to standard output. Print exactly one line which contains YES or NO according to the
requirements above.

The following shows the sample input and output for two test cases.
Sample Input 1 Output for the Sample Input 1

10 o6 NO
510 7 3 2 1

Sample Input 2 Output for the Sample Input 2
21 7 YES
101 4 6 2 8 5
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Parcel
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Sample Input 1 Output for the Sample Input 1
10 6 NO
510 7 3 2 1

Sample Input 2 Output for the Sample Input 2
21 7 YES
101 46 2 85
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Problem G

Passport Control
Time Limit: 0.2 Seconds
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Figure G.1: N passengers should be controlled at one of the passport control offices {Q;}.

All N passengers wait in one immigration queue for the passport control in the order of [1, 2,3, ...,N — 1,N] as
shown in Figure G.1. Each passenger is required to be checked at one of k passport control queues. After
completing the passport control, the passenger exits from the airport through the exit gate (Exit as shown in
Figure G.1). The initial order of the entrance queue, [1,2,3, ..., N — 1, N] can be changed to a shuffled order,
[y, 7Ty, ... Ty_q,Ty] at the exit gate. You must determine if the exiting order [mq, T, ... Ty_q,Ty] iS possible
using k parallel passport control queues. Let us explain with an example. In the case of N = 3 and k = 2, the
exit orders [1,2,3],[1,3,2],[2,1,3],[2,3,1],[3,1, 2] are all possible, but [3, 2, 1] is not.

Given an exit order [mq, ..., y] as an input, write a program to print YES if the exit order is possible, or NO if
not. Note that passengers are not allowed to change their order in passport control queues and each control
gueue is long enough to keep all N passengers.

Input

Your program is to read from standard input. The standard input consists of two lines. The first line gives two
integers, N and k, where N is the number of passengers and k is the number of passport control queues. Note
that 2 < k < N < 100. The second line gives [m4, ..., Ty], an exit order of the passengers from the airport.

Output
Your program is to write to standard output. Print the string YES if the exit order is possible or NO otherwise.
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The following shows sample input and output for two test cases.

Sample Input 1 Output for the Sample Input 1
32 NO

321

Sample Input 2 Output for the Sample Input 2
10 3 YES

413256289710

ICPC 2018 Asia Regional — Seoul Nationwide Internet Competition Problem G: Passport Control
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Sample Input 1

WA LE7Es Z40]

Output for the Sample Input 1

32
321

NO

Sample Input 2

Output for the Sample Input 2

10 3
41325689710

YES
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Problem H
Path Embedding

Time Limit; 1 Second

Given a guest graph G and a host graph H with the same number of vertices, the graph embedding problem is
to find a one-to-one correspondence o from the vertex set V(G) of G to the vertex set V(H) of H, along with a
mapping from each edge in the edge set E(G) of G to a path in H. Many applications can be modeled as graph
embedding. In particular, graph embedding has long been used to model the problem of arranging a parallel
algorithm in a parallel architecture.

The quality of an embedding can be measured by certain cost criteria. Among others, the dilation is the
maximum of the lengths of paths mapped by all edges of G. If the host graph H is a tree in which any two
vertices are joined by a unique path, an edge (u, v) of G is necessarily mapped to the unique path in H joining
o(u) and o(v). So, the dilation of an embedding o of graph G into tree H can be simply represented as

( n)laEX(a) dy(o(w),a(v)), where dy(o(u),o(v)) denotes the distance between a(u) and o(v) in H. The
u,v)e

dilation of the embedding shown in Figure H.1 below, for example, is three.

Figure H.1: An embedding o of a path graph into a tree both with 12 vertices, where ¢ can be written in two-line

1234567891011 12), meaning o(1) = 7, 3(2) = 6, 3(3) = 5, ..., and 5(12) = 10.

nOtat'0”(765412389111210

We are concerned with the problem of embedding of a path graph into a tree, where a path graph is a tree that
has at most two leaves. Given an embedding of a path graph into a tree, your job is to write an efficient
program that finds the dilation of the embedding.

Input

Your program is to read from standard input. The first line contains an integer, n, representing the number of
vertices of the host graph H which forms a tree, where 2 < n < 100,000. It is followed by n — 1 lines, each
contains two positive integers u and v that represent an edge between vertex u and vertex v of H. It is
assumed that the vertices are indexed from 1 to n. The last line contains an ordering 6(1), a(2), ..., a(n) of
the vertices of H, which represents the embedding of a path graph G into H, where V(G) = {1,2, ..., n} and
EG) ={(uw,v):v=u+1}
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Output

Your program is to write to standard output. Print exactly one line which contains an integer. The integer
should be the dilation of the given embedding if the dilation is three or less; the integer should be 99
otherwise.

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

12 3
4

QO ~J oy O x> D>
O o Joy JwhN -

9 10
11 10
12 10
76541238911 12 10

Sample Input 2 Output for the Sample Input 2
2

DN P
N W wN

Sample Input 3 Output for the Sample Input 3
99

~ > oYy N D P
YOO W WwN

12345
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Problem |

Registration
Time Limit: 1 Second

Print out your team’s DOMJudge account ID and password.

Input
No input is given for this problem.

Output
Your program is to write to standard output. Print exactly two lines. The first line should contain your
DOMJudge account ID, and the second line should contain your DOMJudge account password.

The following shows sample input and output, where the account ID is team123 and the password is
passwOrd. Notice that no input is given.

Sample Input Output for the Sample Input
teaml23
passwOrd
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Registration
Time Limit: 1 Second

Al o] 3] 9l ] DOMJudge ID ¢ S|~ =S O 2 8sts TR 88 2 eA] 9

Output
3 % 9 (standard output) .2 Z = FoF gt} 3 Foll DOMJudge ID, 4] Zoll |~ =& F= gt}
S22 ID7} team123 ¥, W A2Y =7} passwOrd 9 A5-9 4&52 oA|o|t}. = Jgo] gl=
Aol T2 gkt
Sample Input Output for the Sample Input

teaml23

passwOrd
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Problem J
Sliding Blocks

Time Limit; 1 Second

When rectangular blocks, which are all parallel to the xy-axis, are given one by one in the plane, each block
moves along the specified direction from the specified starting location. The movement of a block consists of
two phases. For the first phase, each block moves from the specified location along the given direction which
is always left-downward. While moving if it hits either the x-axis, the y-axis, or another block it changes its
direction and enters the second phase. More specifically, if the bottom part of the moving block hits the x-axis
or another block its moving direction changes leftward and it enters the second phase. Similarly, if the left part
of the moving block hits the y-axis or another block its moving direction changes downward and it enters the
second phase.

The second phase movement consists of repeating ‘move-left’ and ‘move-down’ (or ‘move-down’ and ‘move-
left”) as long as the block can move. Once the block enters the second phase, it keeps moving in the same
direction as farther as possible. If it is blocked either by the xy-axis or by another block it changes its moving
direction and continues moving.

A block’s location is denoted by the (x,y) coordinate of its lower-left corner point. Figure J.1 shows an
example how a block moves. The size of each block is shown in the figure. Suppose seven blocks (A to G, all
are colored green) are already placed and block H has the turn to move. The dotted rectangle indicates the
starting and the intermediate locations of block H (orange block at final position). The red lines indicate the
moving path. As Figure J.1 shows it first moves left-downward (in the first phase) until it hits block C. Then
the direction changes leftward, which means it enters the second phase of movement, and continues moving as
farther as possible until it hits block F. Then it continues moving in the second phase by changing directions
until it can no longer move.

y
2 G
15 3 H
2 F 2
13 H
3 E <
6 H
<€ A 4
4D c
3H 8
2 2 5 B
A
: 12 3 5
X
Figure J.1

How to treat some special cases will be explained with an example as shown in Figure J.2. While a block, say
G, is moving left-downward in the first phase, if the lower left corner point of it hits another block, say block
D, at the upper right corner point of D, G may have two choices of changing direction either downward or
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leftward. In such case, moving downward has higher priority than moving leftward. If G, in such case, is
unable to move downward due to some other blocks, then its direction changes leftward. While block G is
moving left-downward its upper-left corner point (or its lower-right corner point) may hit another block’s
corner points as shown in Figure J.2 (Note that block F and block C hit block G at their corner points during
the first phase movement.) In such case, block G continues moving in the same direction since it has not been
blocked by the corner points.

y
She b,
F ’f, ,J
E |-
’l
b
,/
D
C
\ 4
A
B
X
Figure J.2

The movement rules can be summarized as follows:
1. Each block begins move at the given location along the given direction. The direction is always left-

downward.
2. A moving block changes its direction when it is blocked either by the x-axis, by the y-axis, or by

another block.
3. The moving block keeps moving by changing directions until it can no longer move.

For each block, following information is given as shown in <Fig. 3>.

1. The width and height w, h of the block.

2. The starting location (x, y) at which the block begins move.
3. (Ax,Ay) to indicate the direction of the first movement (see the red line in Figure J.3). Each block
begins move from location (x,y) toward (x — Ax, y — Ay).

h

(xy) hid
by

Ax
Figure J.3

Given information on n rectangular blocks, write a program which finds the location of the last block after
moving every block one by one according to the movement rules.
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You may assume that the it*(2 < i < n) block at its the starting location is overlapped with none of the
previous blocks (i.e., blocks of indices between 1 and (i — 1)) and that some block may not move at the very
starting location since it is blocked by other blocks.

Input

Your program is to read from standard input. The input starts with a line containing an integer,n (1 < n <
1,000), where n is the number of blocks. Each of the following n line contains information on each block.
Each block information consists of 6 integers. The first two integers w, h (1 < w,h < 100,000) indicate the
size of it. Next two integers (x,y) (0 < x,y < 10%) indicate the starting location of it. Next two integers
(Ax,Ay) (1 < Ax,Ay < 10°) represent the direction for the first movement as explained above.

Output

Your program is to write to standard output. Print exactly one line which contains two integers x and y,
where (x, y) is the location of the last block after moving every block one by one according to the movement
rules.

The following shows sample input and output for two test cases. (Note that the first sample corresponds to
Figure J.1 and the second to Figure J.2)

Sample Input 1 Output for the Sample Input 1
8 2 2

12 2 100 100 1 1
35100111
58 100111

2 4 0 100 1 1

6 3 0 100 1 1

13 2 1 100 100 1
15 2 1 100 100 1
2 318101 1

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

4 4 1000 1 1 1
3 31000111

2 10 1000 1 1 1
34110011
2 3 010011
4 3010011
2 210151 1
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Problem K

Suffix-Freeness
Time Limit: 0.3 Seconds

A deterministic finite automaton (DFA) is a labeled directed graph. That is, instead of having a directed edge in
the form (p, q), edges are given as a triple (p, q,c), where p and g are nodes in the graph and c is a label
character from an alphabet. At each node, there is at most one outgoing edge per character. In other words, there
is no subset of edges in the form (p, q4,¢), (p, g2, ¢), (v, q3,¢), ... Of size greater than 1. On the other hand, a
node can have a several outgoing edges all of which have different labels. In a DFA, one node is designated as
the starting node g, and a subset F of nodes are designated as final nodes.

C _ ‘e \ vvvvvv
""""" OeOass """"(P e
\v? ....... \/; _______
NS 2/
DFA (X) DFA (0)

A DFA is specified by a tuple(N, K, M, qo, F), where N is a set of states, K is an input alphabet, M is a set of
transitions, g, is the start state and F is a set of accepting states. Given a DFA D and a stringw = wyw;, ... wy,
we say that D accepts w if there is a series of edges (qo, 91, W1), (91, 92, W2), -, (Qn-1, qn, Wy) Spelling out w
and g, is a final node in F. Note that nodes and edges can be visited multiple times. In this sense, a DFA can
store a (possibly infinite) set of strings, namely the set of all strings accepted by the DFA. DFAs are useful in
several practical applications. For instance, in software verification or pattern matching, often a target object is
represented as a DFA for efficient processing.

Given two strings x and y, we say that y is a suffix of x if there is another string u such that x = uy (the
concatenation of u and y in order). For example, for a string icpc2018, all strings icpc2018, cpc2018, pc2018,
c2018, 2018, 018, 18, 8, 4 are suffixes of icpc2018, where 4 denotes the empty string. A set of strings is suffix-
free if there is no pair of distinct strings x and y in the set such that y is a suffix of x. For instance, {2018, 18,
icpc} is not suffix-free since 18 is a suffix of 2018. Similarly {4, icpc2018, icpc} is not suffix-free since 4 is a
suffix of icpc2018 and icpc. In fact, A is a suffix of all nonempty strings and, thus, any set containing 1 and any
other nonempty string is not suffix-free. Also, by definition, empty set

is always suffix-free.

Given a DFA D, the language L(D) of D is the set of strings accepted
by D. Then we say that D is suffix-free if there are no two distinct
strings x and y in L(D) such that y is not a suffix of x. Suffix-freeness
plays an important role in several applications including efficient
pattern matching. If no string is accepted by D, then L(D) is empty and,
therefore, is suffix-free.

Your task is to determine whether or not a given DFA is suffix-free. In
the right figure, the arrows correspond to labeled edges (transitions) in M. For example, there is an edge
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(90, q2,a) and (g3, g3, b). Assume that g, is the only final node in the DFA; namely, F = {q,}. The string a is
accepted as there is a path (q,, g, @). Furthermore, bbba is also accepted by (qo, 91, b), (91,93, b), (3,93, b),
(g3, q2,a). Since a is a suffix of bbba, this DFA is not suffix-free. Note that these are not the only examples.
For all inputs, you can assume that all nodes in the DFA are reachable from the starting node.

Input

Your program is to read from standard input. The input starts with a line containing four integersn,m, k, f,
where n (1 < n < 2,000) is the number of nodes, k (1 < k < 26) is the number of characters in the alphabet,
m (1 <m < kn)is the number of edges and f (1 < f < 2,000) is the number of final nodes. The nodes in
the graph are labeled from 0 to n — 1, where 0 is the start node. The alphabet consists of the first k lowercase
English letters. The following line contains f integers, separated by spaces, corresponding to the final node
labels. The following m lines cointain two integers p and g and a character c, all separated by spaces, per line,
which corresponds to the labeled edge (p, g, ¢).

Output

Your program is to write to standard output. Print exactly one line which contains 1 (if D is suffix-free) or 0
(otherwise).

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

Sample Input 1 Output for the Sample Input 1
4 621 0

WwWwkrRRFOON
WNWN RN
(O O VI O]

Sample Input 2 Output for the Sample Input 2
731 1

NN PR OOO WD

WNWRE WN -
oQ® o0ow

ICPC 2018 Asia Regional — Seoul Nationwide Internet Competition Problem K: Suffix-Freeness




The 43" Annual ACM N7
International Collegiate Programming Contest @@ )
Asia Regional — Seoul = T
Nationwide Internet Competition

Programming Contest

( foundation ]

Problem L
Three Robhots

Time Limit;: 2 Seconds

An undirected weighted graph G is given and G is connected, that is, arbitrary two vertices in G must be
connected by a path. Three robots are exploring G through edges. Here the weight of each edge means the
time to be spent when a robot passes through it. The speeds of all the robots are identical and at least two
robots may be passed through a same edge at a time. At some instant of the explorations of the robots, all of
them should get together at a vertex to share their information. It is called a rendezvous.

Initially, three robots lie on specified vertices. Of course, at least two robots may be located on an identical
vertex. Also all the three robots start to move simultaneously. We wish to know the minimum time needed to
fulfill the first rendezvous.

Figure L.1

For example, initially, three robots are located on the vertices 1, 5, and 7 in Figure L.1. A movement of the
robot on the vertex 1 into the vertex 9 requires at least 9 time units. Also it takes at least 8 and 3 time units,
respectively that the robots on the vertices 5 and 7 travel into the vertex 9. So the rendezvous at the vertex 9
requires at least 9 time units and it is the minimum time needed for the first rendezvous. Of course, the first
rendezvous happens either at the vertex 1 or 4 and it also requires the minimum time of 9.

Given a weighted and connected graph G and the initial locations of three robots, write a program to find the
minimum time needed to fulfill the first rendezvous.

Input

Your program is to read from standard input. The input starts with a line containing two integers, N and M
(1< N < 20,000, N—1<M <100,000), where N and M are the numbers of vertices and edges of G,
respectively. The vertices of G are represented by 1, 2, ..., N. In each of the following M lines, three integers a,
b,andt(1<a=#b<N,1<t<10,000) are given, where an edge connects the two vertices a and b, and
its weight is t. The last (M + 2)-th line contains three integers u, v, and w, which are the initial locations of
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three robots (1 < u, v,w < N). Of course, it is possible that at least two of the three robots are initially located
on an identical vertex.

Output
Your program is to write to standard output. Print exactly one line which contains the minimum time needed
to fulfill the first rendezvous.

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

Sample Input 1 Output for the Sample Input 1
4 6 4
128

326

311

1410

4 2 2

343

112

Sample Input 2 Output for the Sample Input 2
9 13 9
125

316

141

254

343

549

6 3 2

4 75

8 5 6

78 9

59 8

761

79 3

157
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