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Problem Set

Please check that you have 12 problems that are spanned across 21 pages in total (including this
cover page).

A. All You Need is Dating (2 pages)

B. Balanced String (1 page) Korean translation available
C. Byte Coin (2 pages) Korean translation available
D. Canal (2 pages)

E. Choreography (3 pages)

F. Dryer (2 pages)

G. Enumeration (1 page)

H. Four Squares (1 page) Korean translation available
I. Registration (1 page) Korean translation available
J. Star Trek (2 pages)

K. Steel Slicing (2 pages)

L. Two Machines (1 page) Korean translation available

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

All You Need is Dating

Time Limit: 1 Second

Anne likes to arrange a blind date between people and opens up a startup company called 'Anne Dating
Center'. One day, she receives an order from IC school who wants to set up a blind dating festival with the PC
school students. Anne first collects the information of all PC students who want to participate the dating
festival. Then she distributes the collected information to the IC students and asks IC students to hand in their
preferred date partners from PC school. An IC student can have several preferred partners from PC school.
One unexpected request from both IC and PC students is the numbers of the minimum and maximum dates.
For the sake of the dating festival, each student has a minimum expectation on the number of dates. On the
other hand, due to an upcoming exam, a student has a limit on the maximum number of dates. In summary, all
the students from both IC school and PC school have their own minimum and maximum numbers of dates that
they would participate in. In addition, a student may have several dates during the festival, yet a pair of an IC
student and a PC student can have at most one date between two students.

For the blind dating between m IC students and n PC students, the following three restrictions are given. (1) k
preferred partner lists from IC school students, (2) minimum and maximum numbers of dates that IC students
want, and (3) minimum and maximum numbers of dates that PC students want. Note that Anne can set up a
date between an IC student u and a PC student v only when v is in the preferred partner list of u. Therefore, if
there is an IC student u whose number of preferred partners is smaller than the minimum number of dates,
then Anne cannot arrange a date for u. In summary, given the information, Anne needs to arrange the date
between IC and PC students such that each date should be set up only when the pair is in the preferred partner
lists, and the number of scheduled dates for each student should be within his/her own minimum and
maximum expectations. Write a program to find the maximum number of dates that Anne can arrange such
that all three restrictions are satisfied.

Input

Your program is to read from standard input. The input starts with a line containing three integers, m,n and k
(1<m<100,1<n<100,1<k<10,000), where m is the number of IC school students, n is the
number of PC school students, and k is the number of preferred partner lists. Each student from IC school is
given a unique number from 1 to m and each student from PC school is given a unique number from 1 to n.
These unique numbers are student IDs. The second line contains m nonnegative integers, each of which is the
i-th IC student’s minimum number of expected dates. The third line contains m nonnegative integers, each of
which is the i-th IC student’s maximum number of expected dates. Similarly, the fourth line contains n
nonnegative integers for the PC student’s minimum expected dates, and the fifth line contains n nonnegative
integers for the PC student’s maximum expected dates. The minimum and maximum numbers of dates for
each student are at least 0, and at most n for IC students and m for PC students. In the following k lines, each
line contains two student IDs such that the first is an IC student’s ID and the second is the IC student’s
preferred PC student ID.

Output

Your program is to write to standard output. Print exactly one line. The line should contain the maximum
number of dates that Anne can arrange. If Anne cannot arrange a dating schedule that satisfies all three
restrictions, print -1.
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The following shows sample input and output for three test cases.

Sample Input 1

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

Output for the Sample Input 3
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Problem B
Balanced String

Time Limit: 0.5 Seconds

The difference between the number of 0’s and the number of 1's of a binary string 0101101 is less than or
equal to 1. Furthermore, all substrings of 0101101 including the first character, i.e. 0, 01, 010, 0101, 01011,
010110, and 0101101 have the difference less than or equal to 1.

A binary string S is considered a balanced string if the difference of the number of 0 and the number of 1 is
less than or equal to 1 for all substrings of S that include the first character. Note that S itself is a substring of
S.

Given a positive integer n, write a program to find the number of balanced strings for the strings of the length
n.

For example, if n = 3, four strings, 010, 011, 100, 101, are balanced strings.

Input

Your program is to read from standard input. The first line of input contains one integer n (1 < n < 100,000).
Output

Your program is to write to standard output. Print exactly one line. The line should contain B modulo

16769023 where B is the number of balanced strings of length n.

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

Sample Input 1 Output for the Sample Input 1

E [4 |
Sample Input 2 Output for the Sample Input 2

| 22 | 2048 |
Sample Input 3 Output for the Sample Input 3

101 | 393256 |
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Problem B
Balanced String
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Sample Input 1 Output for the Sample Input 1

E [ |
Sample Input 2 Output for the Sample Input 2

| 22 | 2048 |
Sample Input 3 Output for the Sample Input 3

101 | 393256 |
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Problem C
Byte Coin

Time Limit: 0.5 Seconds

International Capital and Property Company (ICPC) is investing money to Byte Coin, a virtual currency
invented by Dr. Kim. In reality, the price of Byte Coin is unpredictable. But in this problem, assume that the
price of Byte Coin can be accurately estimated in advance.

We are given stock prices of n days from day 1 to day n, like Figure 1, and the initial amount W of real
money. The red square in Figure 1 represents the price Byte Coin on each day. We assume that we can sell
and buy Byte Coins on each day. For buying and selling Byte Coins, we cannot split a Byte Coin. We want to
maximize the money that we have when selling all the coins we have on day n.

coin price
A

HFNWPAUOONOGWOO
B
|

» day
12345678910

Figure 1. The Byte Coin price change for ten days

For example, the price of Byte Coin is given as Figure 1 in advance on the day 1 and the initial money W is
24. To maximize the revenue, the best strategy is like the following. On day 1, we buy 4 coins by paying
money 20. On day 2, we sell all the coins and get money 28. So we have totally money 32. On day 5, we buy
16 coins by paying money 32. We sell all the coins on day 7 and have totally money 128. On day 9, we buy 42
coins by paying money 126 and on day 10, the last day, we sell all the coins. Then, we have money 170 on
day 10, which is maximum.

Given the number of days n, the initial amount of money W, and the prices of Byte Coin on each of day 1 to n,
write a program to maximize the final amount of money when selling all the coins we have on day n.

Input

Your program is to read from standard input. The input starts with a line containing two integers n and W
(1<n<15,1<W <100,000), where n is the number of days and W is the initial money. In the following
n lines, the i-th line contains an integer s; (1 < s; < 50), where s; denotes the price of Byte Coin on the day i.

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem C: Byte Coin



Output

Your program is to write to standard output. Print exactly one line containing the maximum money that we
have when selling all the coins we have on day n. Beware that even though the initial amount of money W is
not so big but the final amount of money can be very large.

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

Sample Input 1 Output for the Sample Input 1
10 24 170

5

7

5

4

2

7

8

5

3

4

Sample Input 2 Output for the Sample Input 2
5 15 50

5

4

4

2

7

Sample Input 3 Output for the Sample Input 3
7 54 54

2

5

5

4

2

2

1
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Problem C
Byte Coin
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Sample Input 1 Output for the Sample Input 1
10 24 170

5

7

5

4

2

7

8

5

3

4

Sample Input 2 Output for the Sample Input 2
5 15 50
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Sample Input 3 Output for the Sample Input 3
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Problem D

Canal
Time Limit: 1.5 Seconds

It is quite recent that more people started to settle in Aissippissi, a small town located in a flat and dry desert.
Aissippissi is still under development, and the government planned to construct a canal across the town. The
canal will consist of two long and narrow waterways, stretching north-to-south and east-to-west, respectively,
and crossing at some point. For the residents in Aissippissi, the canal will be very helpful for many purposes,
so easy access to the canal is a very important criterion in its design.

The issue is where to put the canal, as the distance to the canal varies a lot for the residents depending on
locations of the canal. You came up with an idea to resolve the issue: you want to locate the canal of two
waterways such that the maximum distance to the canal over all houses is minimized.

Given the coordinates of n houses in Aissippissi, write a program that computes the best canal location that
minimizes the maxmium distance to the canal from all the n houses and outputs the corresponding distance.

You may assume that n houses are points lying in the plane with the x- and y-axes, so that the x-axis is along
the west-to-east direction and the y-axis along the south-to-north direction. Hence, the two waterways of the
canal are regarded as two straight lines in the plane, being parallel to the x-axis and to the y-axis, respectively.
The crossing point can be any point in the plane. In addition, the waterways can pass through some houses as
they will be built a bit below the ground level. The distance from a house to the canal is the direct distance to
the closer waterway of the canal on the plane. Hence, the distance from any house exactly on either waterway
to the canal should be zero.

Input

Your program is to read from standard input. The input starts with a line containing an integern (1 <n <
300,000), where n is the number of houses in Aissippissi. In the following n lines, each line contains two
integers, which range inclusively from —10 to 10°, representing the x- and y-coordinates, respectively, of
each of the n houses. Note that there may be two or more houses with the same coordinates.

Output

Your program is to write to standard output. Print exactly one line consisting of a real number, rounded to the
first decimal place, that represents the maximum distance from the houses to the best canal which minimizes
the maximum distance.

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

Sample Input 1 Output for the Sample Input 1
5 0.5

00
0 23
34 0
1 -21
-74 1

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem D: Canal



Sample Input 2

Output for the Sample Input 2

10

0 2
30
-10 0
0 23
0 -162
0 11
-235 0
-213 0
32 0
0 732

0.0
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Problem E
Choreography

Time Limit: 0.5 Seconds

Korean idol groups are famous in the world for dynamic and elaborate group dances, called Kalgunmu. A
Korean idol group has m members. One day the members practice their choreography in a stage. Suppose that
the stage is simplified as a line. There are n closed intervals of identical length on the stage. Here we shall
specify seven rules which the members should follow in every moment of choreography as follows:

R1) Each member should stand on one of the intervals.

R2) No two or more members can stand on the same interval.

R3) Two intervals on which arbitrary two members stand respectively cannot intersect.

Note that two closed intervals [a, b] and [c, d] with a < c intersect if ¢ < b.
The choreography consists of several steps with the following rules:

R4) At any step, only one member can move from her/his current interval to another interval. In other
words, two or more members cannot move simultaneously at any step.
R5) When changing the interval on which she/he stands at some step, a member has to move into one

of the intervals that her/his current interval intersects.

Note that a member cannot move into the interval I if I intersects an interval on which another member stands,
according to the rule R3.

R6) The set of intervals on which the members stand in the start of choreography should be S.

R7) The set of intervals on which the members stand in the end of choreography should be E.

Note that the sets S and E are given as in the input.

According to the rules of the choreography, the size of S (or E) is m and the intervals in S (or E) do not
intersect each other. Also each member shall move from an interval s in S to an interval e in E through the
choreography. We are interested in the minimum number of steps to complete the choreography satisfying the
above rules R1 to R7.

For example, in Figure E. 1, there are six intervals on a stage, which are denoted by numbers from 1 to 6. The

blue intervals 1 and 4 are intervals on which two members stand in the start of choreography and the red
intervals 3 and 6 are ones in the end.

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem E: Choreography
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Figure E. 2 Four steps of choreography

At the first step, the member standing on the interval 4 moves into the interval 5. Notice that the member on
the interval 1 cannot move into the interval 2 at the first step, because the interval 2 intersects the interval 4
that another member stands on. As in Figure E. 2, two members can move into the red intervals in four steps.
But if the member on the interval 4 moves into the interval 6 at the first step, then the choreography would be
completed in three steps, which is minimum.

Given m members, n intervals, and two sets S and E for the choreography, write a program to find a choreography
from S to E with a minimum number of steps, and output all such steps.

Input

Your program is to read from standard input. The input starts with a line containing two integers, m and n
(1 £m < n <5,000), where m is the number of members and n is the number of intervals on the stage. The
intervals are numbered from 1 to n such that the left endpoint of interval i is strictly less than the left one of
interval { + 1. The second line contains an integer 1, the length of intervals (1 < r < 10,000). The third line
contains a sequence of sorted n integers in ascending order where the i-th number is the left endpoint of the
interval i, where these numbers are between 0 and 10°. The following line contains a sequence of sorted m
integers to denote the intervals belonging to the set S in ascending order. The last line contains a sequence of
sorted m integers to denote the intervals belonging to the set E in ascending order.

Output

Your program is to write to standard output. The first line should contain the minimum number MIN of steps
to complete the choreography. In the following MIN lines, the i-th line contains two integers a and b, where a
member moves from the interval a to the interval b at the step i of the choreography with the minimum
number of steps MIN. If there are one or more solutions, then print arbitrary one. If there is no solution, then
print —1.

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem E: Choreography



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

Sample Input 1 Output for the Sample Input 1

2 6

6 8 11 15 16
4
6

W= = o
N s W
w N o

ample Input 2 Output for the Sample Input 2

6 0

6 8 11 15 16
4

S
2
6
1
1
1 4

Sample Input 3 Output for the Sample Input 3

6 -1

6 8 11 15 16
4
6

W kR P WwN
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Problem F

Dryer

Time Limit: 1 Second

You have n wet clothes you just pulled off the washer. You also have an electronic dryer. The dryer is large
enough to dry all the clothes in one run. You can control the temperature of the drying air. However, if you
dry all the clothes at a high temperature, some clothes will be damaged. Precisely, let ¢; denote the highest
temperature at which the i-th cloth can be dried without damage and let w; denote the wetness of the i-th cloth.
If you dry this cloth at the temperature T (of course, T < t;), it will take m; = 30 + (t; — T) w; minutes. If
you dry two or more clothes at once, the time the dryer takes is the longest m; of these clothes. You should
dry all the clothes without damage.

Because the dryer uses a lot of electricity, you are going to partition n clothes into at most k groups and runs

the dryer for each group. Given n clothes with t;’s and w;’s, write a program to find the minimum total time
to dry all the clothes without damage.

/” 4 I

’l‘l\

=50 = = ;=90
w,=20 w2_3 w4—1 J w,=10
\ // _ ,
temperature =50, time=90 temperature =90, time=30

This figure illustrates an example of n = 4, k = 2. In this case, the total time is 90 + 30 = 120 minutes.

Input
Your program is to read from standard input. The first line contains two integers n (1 < n < 1,000) and
k (1 < k < 3). In the following n lines, the i-th line has two integers t; (40 < ¢; < 100) and w; (0 < w; <
100).

Output
Your program is to write to standard output. Print exactly one line containing the minimum total time as an
integer.

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem F': Dryer



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

Sample Input 1

Output for the Sample Input 1

4 2

50 20
70 3
90 10
95 1

120

Sample Input 2

Output for the Sample Input 2

4 2

50 20
70 3
90 1
95 1

85

Sample Input 3

Output for the Sample Input 3

13
40 4

30
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Problem G

Enumeration
Time Limit: 1 Second

We are given a set 2. of n English lowercase characters. We select k characters from >, without repetition and
arrange these k characters in alphabetical order, then we get a word of k characters, which is called a k-word.
For example, let n=5, k=3, and > ={a,b,c,d,e}. Then there are ten 3-words which are
abc ,abd ,abe ,adl ,ae ,ade,bal ,be ,bde, and ae . Given two distinct k-words, S and T, we want to
enumerate all k-words satisfying two conditions: (C1) the first k-word is S and the last k-word is T, and (C2)
the number of common characters in any two consecutive k-words is exactly k — 1. In the above example, if
we enumerate all 3-words for S=abd and T =bde , then we have a Ilist of 3-
words, (abd , abe ,abc ,ae ,be ,bal ,de ,adl ,ade, bde ).

Given 2, k, n, S, and T, enumerate all k-words so that the above two conditions (C1) and (C2) are satisfied.

Input

Your program is to read from standard input. The input consists of three lines. The first line contains two
integers, n and k, where 2 < n < 20and 1 < k < n — 1. The second line contains a string of n characters
of 2. in alphabetical order. The third line contains two distinct k-words S and T separated by a single space.

Output

Your program is to read from standard output. The first line contains an integer representing the number of k-
words in the enumeration list which satisfies two conditions (C1) and (C2). The second line contains all k-
words in the order of enumeration. If there are many solutions, print any one of the solutions. If there is no
solution, print -1 only.

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

Sample Input 1 Output for the Sample Input 1
53 10

abcde abd abe abc ace bce bcd cde acd
abd bde ade bde

Sample Input 2 Output for the Sample Input 2
51 5

abcde dabec

d c

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

befy efy bey bfy bef

efy bef
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Problem H

Four Squares
Time Limit: 0.5 Seconds

It was proven by Lagrange in 1770 that every natural number can be represented as the sum of four or fewer
squares. Some numbers are represented in multiple ways. For example, 26 is the sum of 52 and 12; it can also
be represented as 4% + 32 + 12. Expressing a number as the sum of four or fewer squares is historically a
common problem posed to lightning calculators. It was reported in the early 1900s that a calculator produced
a solution of 15663 = 1252+ 62 + 12 + 12 in 8 seconds. A more difficult problem took 56 seconds:
11339 = 105% + 15% + 8% + 5.

Given a natural number n, write a program to express n as the sum of as few squares as possible.
Input

Your program is to read from standard input. The input consists of a single line containing a natural number n,
where 1 <n < 50,000.

Output
Your program is to write to standard output. Print exactly one line which contains the minimum number of
squares whose sum is equal to n.

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

Sample Input 1 Output for the Sample Input 1

[25 [ 1 |
Sample Input 2 Output for the Sample Input 2

[26 [ 2 |
Sample Input 3 Output for the Sample Input 3

| 11339 | 3 |
Sample Input 4 Output for the Sample Input 4

| 34567 | 4 |
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acm

%’ IC C International Collegiate JET programming
p Programming Contest BRAINS | tools sponsor

icpcfoundation

2019 Asia Regional - Seoul - Nationwide Internet Competition

Problem H

Four Squares
Xt AlZE 05 =

2t F= 1770 Ho| 2 X W 22 1 05t NMEwol gz mg 4 ULt
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Ht2 XA+=E U 52 1 0[5te] Mas Y= LtEtf2k= ZAO|RACH 1900 HCH ZEHof o
2At7H7F 15663 = 1252 + 6% + 12 + 122t= & Tot=H 8 =7t d®Ct= E17t ULt & O

[ |

022 =X 0| CHsiM = 56 Z27F ZARICE 11339 = 1052 + 152 + 82 + 52,

Ko n0] FOE M, nS XA /32 HE UOE HASE AREEH T2 IS A MSIAL.
Input

50,0000]|C}.

Output
SH2 BT EYH S AFE0CE 0] nit 2/ E= ME&sE2 ZA JiFE o 0| EHotrt

Cte2 Wl HIAE # 0|20 tigt =3 ofofLt.

Sample Input 1 Output for the Sample Input 1

[25 [1 |
Sample Input 2 Output for the Sample Input 2

[26 [ 2 |
Sample Input 3 Output for the Sample Input 3

11339 | 3 |
Sample Input 4 Output for the Sample Input 4

| 34567 | 4 |
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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
passw0rd. Notice that no input is given.

Sample Input Output for the Sample Input
teaml23
passwlOrd

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem I: Registration
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Problem |

Registration
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Sample Input Output for the Sample Input
teaml23
passwlOrd
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Problem J
Star Trek

Time Limit: 1 Second

The United Federation of Planets (abbreviated as UFP) consisting of n planets is an interstellar union of
planetary governments. All planets are numbered from 1 to n. The headquarters of UFP is located on the
planet numbered 1. UFP has established a linear interstellar path that connects in sequence from planet 1 to
planet n.

The spaceships developed for interstellar travel have almost unlimited energy, allowing the ship to move
without stopping along the travel route between two planets. Each planet has its own spaceship model. The
performance of the spaceships is almost same, but the speed varies by model. The spaceship’s pace is
expressed as the number of hours required to move one light-year distance. The light-year is a distance unit
used to express astronomical distances. If a ship’s pace is 10, then it takes 10 hours to travel one light-year.

You, a resident on planet 1, are about to travel to planet n. In order to arrive at planet n as quickly as possible,
you can transfer to spaceships at other planets on the way. However, you have to know that such a transfer
needs additional time to prepare for landing, takeoff, entry and departure formalities, etc.

For example, suppose that there are five planets in UFP, given with the distances between adjacent planets,
the spaceship’s paces, and preparation times for the planets as in the figure below.

Distance 5 10 4 8
O— @ 6@ ——©0—/0
Preparation time 3 8 4 15
Spaceship’s pace 6 3 8 4

If a spaceship on planet 1 moves directly to planet 5, it takes 165 (= 3 + 27 X 6) hours. If you transfer at
planet 2, it takes 107 (=3 +5 X 6 + 8 + 22 X 3) hours. If you transfer at planet 2 and then at planet 4, it
takes 130 (=3+5%X6 + 8+ 14 X3 + 15+ 8 X 4) hours. Considering all the possible travel plans, the
minimum time to get to planet 5 is 107 hours.

Given the information of planets and spaceships of UFP, write a program to find the minimum time to get
from planet 1 to planet n.

Input

Your program is to read from standard input. The input starts with a line containing an integer,n (3 <n <
100,000), where n is the number of planets of UFP. The planets are numbered from 1 to n. The next line
consists of n — 1 integers, where the i-th integer represents the distance between planet i and planet i + 1. All
distances are between 1 and 1,000. In the following n — 1 lines, the i-th line contains two integers, p and s
(0 < p <1021 < 5 < 10°), where p is the preparation time and s is the spaceship’s pace of planet i.

ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem J: Star Trek



Output
Your program is to write to standard output. Print exactly one line. The line should contain an integer which
represents the minimum time to travel from planet 1 to planet n.

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

5 107
0 4 8

O W oy

= & 00w ul

5 4

Sample Input 2 Output for the Sample Input 2
4 115

10 10 10
0 5

10 3
52
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Problem K
Steel Slicing

Time Limit: 2.5 Seconds

ISCO(ICPC Steel Company) is a company that buys steel sheets of a certain shape, cuts them into pieces, and
sells them in the industry market. Every steel sheet that ISCO buys is a polygon without holes such that each
side is either horizontal or vertical with respect to the x-axis. The length of each side is a positive integer. We
call such a polygon a histogon. See Figure 1(a) for a histogon.

r-axis T-axis

() (b) (c)

Figure 1. (a) A steel sheet which is a histogon. (b) An axis-aligned rectangle (red) with maximum area contained in
the histogon. (c) The histogon is subdivided along vertical lines into 8 rectangular slabs with width 1.

Since the market price of a piece becomes much higher if the piece is a rectangle with larger area, it is
desirable to cut a steel sheet so as to get a rectangle of maximum area. Thus, the task is to find a rectangle
contained in a steel sheet with largest area. We assume that the rectangle should be axis-aligned, that is, every
side is horizontal or vertical with respect to the x-axis. Formally, this problem can be stated as follows. Given
a histogon, find an axis-aligned rectangle with maximum area contained in the histogon. Figure 1(b) shows an
axis-aligned rectangle with maximum area that is contained in the histogon in Figure 1(a).

A histogon with width n can be subdivided along vertical lines into n rectangular slabs with width 1. The
histogon in Figure 1(a) can be subdivided along vertical lines into 8 rectangular slabs, as shown in Figure 1(c).
These slabs are numbered from 1 to n in order along the x-axis such that the leftmost slab has number 1. To
ease the description, we assume that the x-axis intersects every slab. The x-axis intersects every slab in Figure
1(c). Then, slab i can be represented by two values, h; and [;, where h; denotes the vertical length of slab i
lying above the x-axis and [; denotes the vertical length of slab i lying below the x-axis.

Given a histogon with width n, write a program to output the maximum area among the axis-aligned

rectangles contained in the histogon.

Input
ICPC 2019 Asia Regional — Seoul — Nationwide Internet Competition Problem K: Steel Slicing



Your program is to read from standard input. The input starts with a line containing one integern (1 <n <
200,000), where n is the width of the input histogon. The slabs are numbered from 1 to n such that the
leftmost slab has number 1. In the following n lines, the i-th line contains 2 nonnegative integers that
represent h; and [; (0 < h;,1; < 1,000,000,000).

Output
Your program is to write to standard output. Print exactly one line. The line should contain the maximum area
among rectilinear rectangles contained in the given histogon.

The following shows sample input and output for two cases.

Sample Input 1 Output for the Sample Input 1
20

OGN D> OO Wb P
O WN PB>»EDNDDN D

Sample Input 2 Output for the Sample Input 2
5 76

23 15
23 17
3 22
15 3
51
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Problem L

Two Machines
Time Limit: 0.5 Seconds

A scheduling company SOPT has tasks tq, £y, ..., £, to complete. The company has two super machines 4 and
B. To complete a task t;, SOPT can choose only one of A and B. It takes a; and b; hours to complete the task
t; on the machines A and B, respectively. A machine can run at most one task at any time, and if it starts to
run a task t; then it cannot run another task t; until the machine completes ¢;. SOPT wants to minimize the
completion time for all tasks.

For example, we have three tasks t;,t,, and t; witha, = 2,b; = 3,a, =5,b, = 3,a3 = 2,and b; = 7. The
best way to minimize the completion time is to assign two tasks t; and t3 to the machine A and to assign the
other task t, to the machine B. Then A needs 2 + 2 = 4 hours to complete t; and t3, and B needs 3 hours to
complete t,, so the minimum completion time is 4 hours.

Given n tasks and the times to complete the tasks on machines A and B, write a program to output the
minimum completion time to complete all tasks.

Input

Your program is to read from standard input. The input starts with a line containing one integer,n (1 <n <
250), where n is the number of tasks. In the following n lines, the i-th line contains two integers a;
and b; (1 < a;, b; < 250) where a; and b; denote the time to complete the task t; on the machines A and B,
respectively.

Output
Your program is to write to standard output. Print exactly one line. The line should contain the minimum
completion time to complete all tasks.

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

Sample Input 1 Output for the Sample Input 1
3 4

2 3

53

27

Sample Input 2 Output for the Sample Input 2
3 6

9 2

10 4

52
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Problem L

Two Machines
Nzt AlZE 0.5 =

2AEY KD} 2|l SOPT Off REZ8HOF & n7i2f &Y t,t, ..., t, Ol AL SOPT 2|At= & T2
Hal ARt & ER/SIE AULE 2 X & 2t=5t7| 28 sorT = Ml At & S0 2%
SILIE MEiE = UCH XY & =S| Q3 MAl A5 HESHH o, A|ZH0] Z2|2 KA BE
MEASIEH p; A|ZHO] AEICH 2t A2 Of= &=t Z[CH StLte &%':.'J FAdg = Aoy, o
ZTRUO| AZEH O 2HE JZot7| FA| CHE 2HYES O oM =g &= QICH SOPT =
2= AHYE 2=stY| flet Z[2~0| 2t: A|ZtS SRt ot

O:Ilg EO'I A-" H | 75?%0| t1,t2;t37|' _7|<_O_|x:| %Ik:'— a, =2,by =3,a, =5,b, = 3,a3 = 2,b3 = 7E|'—T'—
SHAL 2tz AlZhE Z[2310H7| SIS = R Y ¢, t;= A A0, XY t,= A BO| ZEoCE K
A X8, t;5 & = X% ,& ¥E5I=0 3 A|ZHO]

= 2=25t=0 2+2 =4 A[¢t0] ZE2|1 KAl B
A2 2t 22 2v2 AJZE2 4 A[ZHO] EICE

A5t O Z2l= AMS0l FOE I, 2=

SO A EW =0 Aol /S HEH= 2 5 n (1< n< 250)0]

=2
=] o
FOZICH Bt= n7liel 20AM i 0= F 02 S a;, b; (1 < a;,b; < 250)7F FO{TILE 67| A
2t =
— =

a;2t b= 424 XY & Hal A2 BO|M 2t=5t=0| A2[= A|ZHO|Ct

Output

Y2 BEZHE MESLL B &Y ty,t,,..., 1,2 BRI RIS 20| &= AIZFE o Z0
ssict

ChE2 & 74X HIAE o|£0f Chet ¥=3 oot

Sample Input 1 Output for the Sample Input 1

3 4

2 3

53

27
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Sample Input 2 Output for the Sample Input 2

3 6
9 2
10 4
5 2
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