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Problem A, 0|45t EZXE

2150, Kureyo Baseball Organization(©]st KBO)-2= 100 A o] Fh-&
A9 9o whet 2| 2R A e o A Aitshs Aol AT, Feto] wi-$- @olAHA = ZET}
U5 @ AZko] A HAF KBO+= that &2 MER EHZE = T HS}

o ZF ASE 241 0] 3G 1] Y5 UEHHE A9l B (1 < P < 9) 9F 4] 5382 Yetf= J4<l
A2 BEHET
o ZF AL A PR E 27t QW AL BRI dd&4H K-S H FF AFES ZEofA
2|2t}
« o] o] A K g otofl= Z} o} 71x] 2] 1] YA ] s YA S FH|T 5 = A57F HIEA]
2ol g A IgtE|ojof gk
FAL AP T EHE 3 50|15 ol =07 o|H T T EA 7} WA K o] ApE A5 &
Atk A5ol50 VAA Lu] BolS §]4517] Y5 oS AlZoE £H] 58 9132 gL g s ool
2o, o] T EE uf$ FQ5i}
N g o] M5 0] =] 9% 9} 41| 5 o] EFLE A2} BZof Foj LR Fod uf, ZF 4] $1%]
oA 71 Hojt ApE o] S8l & go] AUl HeE K i HE T2 I3S A o, EETEY}
B7155 49 gtk 7S
Input
AHLe 7 /9 HIAE Alo|Ag FAHTH o] A Zofl= 77} Fo] At}
ZLH|AE Alo] A A Solle EHTEES A A0 & NI EFTE 2 §F ol & &4 Q1= Ao 4= K 7}
Zujo 2 JLHL]o] Fo]Ath (9 < K < N < 100,000) 2L & N Zof Z+ 450 0 QX P, 1< P, <9)
oF H] 58 A; (1< A; <100)7F 3o FEE o] Fo]Xe},

Output
ZF HIAE Alo|2nte} @ Sofl shupd ol ESLEA A& o e 7 o] YAER 7 Hold A
+H 5] T & Higts St
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Sample input and output

Standard Input Standard Output

2 108
10 9 45

= O 00N O Ul A WN -
L e = O = S gy

100
17 12

H N W S UTOONN 00O 00NN Ul D WN -
O O NOU D WNRRRR R FHRH 3 R
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Problem B. K-ary Huffman Encoding

Huffman 42he] £24F= N 71 £2F2 o Fo1 A4 it 03} 1 &2 o] Fofl o3l Qi o] &eet tidel=t=
22, Huffman Yzt A& 0578 K — 1702 9] 2#4F2 o] o KW flF o] g dint.

$-2l= Huffman Hzte] o] & KXW o2 Q13 9ste] gttt o] o v x5 THEsjof gt

1. N7je] 2t 220 K A% 8249 shuha s sfor g,

2. WiAE K A9 BRI E0] A2 HEA (prefix) ¥ 4 /1.

o2 Sof olgfo] = 1. @, # + 4710 EAE 3AH o7 eul2 A 0l T3 ofjo]ct,

EaRET
! 012
@ | 120
# 201
+ 210

47Ne] B2 Z2tel] ARe] BEAY o 3% BADE BFHSE SHls) 2 5 ok v

=4 | 9549
! 013
@ 120
# 201
+ 210

2 1ol 0132 "M A WA 2702 wH=EshA] ¢kl

w4 | 924
! 012
@ 120
# 201
+ 20
= +0] #9] FFAo]7] Wizl 7 WA 25 wESHA] gl
Huffman U2} <10 £21¢0] slit o148 uf, o] B2444& KA o2 Q59 Auks 714 47 whsw 2
o|7} oA D7 oS Eo] “I | | QRRRH#HM S ++++++ TF o] 1713 @7} 49, #7} 51, +71 61 B o

LFERGTHA, A A 3ol A AAIRE 1T & A3 -9 F Zol= 547 At (3x34+4x3+5x3+6x3 = 54).

Input

AH2 TS HAE Ao|AR2 L"), 2o A ZFofl= 771 Fol%th

ZFEH|IAE Alo|A A Eofl= F A4 N (2 < N < 10000), K (2 < K < 10000) 7} S0 2 LR & o] FolXt),
N2 Huffman Hate] £219] 0]l K = ﬂ 9 IS Yehdicth o3 Eolle 2 A7 Aol 2

ol e i Slulate N 8] 42 ) (0 < € < 100000) 7} 2 0.2 F-25lo] Zolach
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Sample input and output

Standard Output

10

Standard Input

0123

4 2

0122

Notes

10
110
111

10 Zol&

] B¢ 3+4+3

<l
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Problem C. Talk jail

How have you been?

[ want to play a game.

This game will be played on a smartphone, on which you spend most of your time.
On the "Talk.’

Are you happy because you got unlimited 3G?

Tonight, we shall see how far you go in order not to turn your phone off.

Will you get a push or turn it off?

Your choice.

— Jigsaw

Jigsaw invited N people to the “Talk jail” room. Here is a brief description of how Talk room works.
Everyone can send messages, and all messages are delivered to everyone in the room, including the sender.
However, a new message arrived on someone’s smartphone is not displayed immediately if the chat room
window is not open. Instead, it is kept in the unread status. As soon as one opens the Talk jail room
window, the status of all messages that have been arrived so far changes to the read status. Also, while the
chat room window is open, newly arrived messages will be displayed and marked as read immediately.
One can close the chat room window, but the messages will still arrive. One can send a message only
when he/she has the chat room window open.

Moreover, when one opens the chat room window, one can see 3 pieces of information on each message:
the sent time, the sender, and the number of people who have not read the message yet.

This simple chatting service can actually serve as a jail as follows. When a lot of people send messages
in the Talk jail room, everyone’s phone will keep beeping continuously, which makes it impossible for
him/her to manage ordinary life. Even if someone tries to leave the room, Jigsaw invites him/her back
immediately: so it is impossible to leave the room. As a result, people will complain in the room which
yields more messages and more beeps:--

Jigsaw will never send any message to the room but will keep inviting leavers back to the room. Being so
frustrated, people eventually choose one or the other: (A) just suck it up and live with it or (B) ignore the
smartphone entirely and live free.

Jigsaw just opened the chat room window and checked out the M messages that have been sent ever since
the room was created. Based on this, he can infer that certain people have not read certain messages with
certainty. That is, for each message, he may be able to infer whether someone has read the message or not
(sometimes, such inference may not be possible). He calls those who have not read the message for sure,
“the wretched addict.”

For each message, your job is to figure out how many people Jigsaw can identify as “the wretched addicts”

because you can infer that they have not read the message.

Input

The input consists of T test cases. The first line of the input contains 7.
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Each test case starts with two integers N (1 < N < 60,000) and M (1 < M < 60,000), separated by a
whitespace. The following M lines contain three integers each: t;, p;, and ¢; where t; (0 < t; < 23!) denotes

the sent time, p; (1 < p; < N) denotes the sender, and ¢; (0 < ¢; < N) denotes the number of people who
have not read the message i. No two messages have the same value of ¢;. The input is consistent and valid.

Output

For each test case, you must output “#Test case number” in the first line. You must output the number of
people who are certain that have not read the i—th message yet in a separate line.

Sample input and output

Standard Input Standard Output
1 #1
33 0
110 0
221 2
322
Notes

Here comes the explanation of the first test case.
Everybody read the first message (from the input data). Hence, the answer is 0.

There is one person who has not read the second message yet. Person 2 must have read the message (as
he sent it). Either Person 1 or 3 could have read the message, and Jigsaw cannot identify exactly who has
not read it. The answer is 0.

The third message is again read by Person 2. However, both Person 1 and Person 3 have not read it yet,
and thus Jigsaw can be certain that those two have not read. The answer is 2.
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Problem D. N-beat

N-beat is a popular rhythm arcade game, in which you push buttons arranged in a  x y grid. The buttons
light up when you have to push them; you have to push them with precise timing to get scores.

One game of N—beat consists of one or more screens. A screen is a configuration of lit buttons which you
have to push.

B °) (e ® 0
o ° - @®IC o) (¢) (e)l(e @ [

For example, the picture above shows 4 successive screens for a N—beat machine with 4 x 4 grid. Here,

boxes with the target mark are the lit buttons you have to press.
A sequence of screens in a game is called a transcription.

Now, Jaeha Koo, a genius composer, just made a new song for N—beat. You're going to make transcription
for this song.

There are B beats in this song, so this transcription will consist of B screens. Therefore, without any
restriction, there are a total of (27¥)” possible transcriptions.

But transcriptions differ in difficulty. Generally, you can push one button with one finger, so it’s harder
when a single screen has more lit buttons. Especially, if a screen has more than 10 lit buttons, it’s very
difficult to push them successfully. Also, adjacent screens having a lot of lit buttons can also can make the
game difficult. For example, two successive screens with 7 and 6 lit buttons each might be more difficult
than two screens with 2 and 8 lit buttons each.

As a generous transcriptor, you decided to limit the number of lit buttons. The limit is given as three
nonnegative integers: pi, p2, and ps. p1 is the maximum number of lit buttons you can have in any one
screen. po is the maximum number of lit buttons you can have in any two consecutive screens. Also, as
you guessed, p3 is the maximum number of lit buttons you can have in any three consecutive screens. In
the picture above, 4 screens each have 4, 8, 6, 8 of turned—on buttons, so this transcription will only be
valid if p1 > 8, py > 14, and p3 > 22.

Your task is to calculate the number of possible transcriptions given x, y, B, p1, p2 and ps. As the result

can be quite huge, just calculate the answer mod 109 4 7.

Input

The input consists of T test cases. The first line of the input contains 7.

Each test case starts with 6 integers z, y (1 < z,y < 1000), B (1 < B < 10%), p; (0 < p; < 10),
po (0 < po < 20), p3 (0 < p3 < 30) separated by a whitespace.

Output

For each test case, print the number of possible transcriptions mod 10° + 7, in a single line.
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Sample input and output

Standard Input Standard Output
2 4095
2234811 1024
1110123
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Problem E. Measuring Volume of Land

Recently, Frograms Inc. acquired a calm and beautiful uninhabited island in the Pacific Ocean to set up
their new headquarter office. Before embarking on the construction, we want to come up with a good
disaster plan. Luckily, the new office is architected to resist catastrophes such as hurricane, earthquake,
and nuclear plant meltdowns. But there is one thing we haven’t considered yet; the global warming.

Experts agree that in the future, as the average temperature of Earth rises, the ice sheets in Antartica and
Greenland will melt and the global sea level will rise up to 6 meters. We want to avoid the situation in

which our office gets underwater.

Therefore, you are given with the following task: given a heightmap of the island, calculate the volume of
the land mass above sea level after the sea level rises by L meters, approximated from using triangulated
terrains from a heightmap. If you don’t know what heightmaps or triangulated terrains are, don’t worry

and read on.

(0,0) (0,C-1)

&

-

L\‘{:}W/\“\W%‘{_¢§
{
)

b P

L L

rd" b
o
(R-1,0) (R-1,C-1)

To measure the terrain landscape, a commercial satelite will scan a rectangular area of R — 1 meters by
C — 1 meters. (You can be sure that this area will completely enclose the island.) The area is then divided
into an uniform grid with R x C grid points, and the satelite will measure the elevation above sea level (in
centimeters) at every grid point. The above figure gives such an example; the elevation will be measured
for every red point in the grid. The resulting 2D array is called a heightmap, and this will be given as your

input.

Given a heightmap, there are multiple ways to approximate the actual shape of the terrain. One obvious
way is to assume that each point in a heightmap correspond to a 1 x 1 meter square with the given elevation
(if you know what it is, think Minecraft) — but those approximations are too crude.

Another way that is still simple, but gives a better precision is approximating the surface as a set of
triangles in the 3D space. We can do it as follows: let’s take all the squares in the grid, and cut them
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diagonally to make two congruent triangles. For any square with four corners at (r,¢), (r+1,¢), (r,c+1)
and (r+1,c+ 1), we cut them through the line passing (r +1,¢) and (r, ¢+ 1). See below for an example.

(0,0) (0,C-1)

#
&
s
#
&
(4
0
*
#
»
#
* # » + # #
# # # # » #
# # # # # #
A
B

, , K
# ’ / ,
+ ’ - #
4

# ’
’ > & ’
R R i R
# + G # +
’ # # * # *
’ # ’ ’ # ’
0 ’ # # # #
’ # - # *
’ # ¢ # #
# ’ # +
- - -
- v . v -
’ # # # ’
# # * # # #
0 ’ ’ # # ’
’ ¢ # # #
# # # # -
# # # ¢ -
# # # # # #
#
#
#
# #
o o'
#
’ # ’ # # .
’ ’ ’
’ # P ¢ # L e
# ’ # - by, —— #
’ # - ’ ’
#
#

a # # * #
# # # # #
4 # ¢ # # # #
# # # # # #
# # # # # #

(R-1,0) (R-1,C-1)

»
-
#
-
#
B
*
*
#

After that, we can shift each grid point in the 3D space vertically to match its measured height. Now, each
triangle connects three points in the 3D space. This is how we approximate the shape of the terrain.

Input
The input consists of T test cases. The number of test cases T is given in the first line of the input.
The first line of each test case will contain three integers R,C (3 < R,C < 100) and L (0 < L < 2'6 — 1),

The following R lines will contain the heightmap. Each of those lines will contain C' nonnegative integers
H,. (0 < H,. < 2% —1), representing the elevation of the point above sea level, in centimeters.

Since the island is on the sea, the measurements at the border of the heightmap are always zero.

Output

Print exactly one line for each test case. The line should contain the volume of the land in unit of cubic
meters(m?3), assuming the sea level has risen by L meters. Your result should be accurate to within a relative
or absolute error of 1075,
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Sample input and output

Standard Input

Standard Output

2

330
000

0 100 0
000

4 5 50
©O0000
0 100 50 50
0 50 100 50
00000

0
0

1.00000000000
0.58333333333
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T2 250tHo|A PSS £ O Lhiro] BEZY] Bo|E Firh. HERY] Solk AEo] 7177}

SRR #0] Qe 2% Fo] £A5 AAHE0] o}71A70] A ¥ F A A7 el Zohd 22l

M 9] % gl o 2 Ho] ot Fololth. BE 27)71 A4E H shiSo] HES Folow HHE

PFAY o] BE 71 0) % G Fo)A vhE vtz o’ Ho] YA Q] Wo s o F9ick. I

Bo|7h Bua HU ofH HES of® Ho| HolghexE HolA| golrt. SR AHE o 3]
N2e Felote oA e AAELS FHOR U HEC] &Ajel Fof Hol

7 AL Hgg il A%
SIS stor REES] A9 §15 W2 2 @A Rl W87}

Input
gL 779 Bl 2E Aol22 FARL Y] 3 Yol 77} Fol ek,

ZF HIAE Aolias Al E2 FAEY A Fole Sl FHot 2 HES &E UHUE HFS
N (1 <N <10,000) o] FHtt. 21 vh5 Sl 2 Bz 2] 7121& 9lv|ah= N e A4 T; (1 < T; < 1000)
P BUOR FRAol FOIL, SAOR, A WA Fl BEE Hob & FUTHE YHHAT A2

= " O WHort 1 =28 N 2 sdor JEE o] FolXth
Output
ZF I AE AolAnttk N o] AH HES Frol & &40 wet HE9] 7x|¢} ot BE-S Fof & H9
WSS shpo] Fulo g TEste] ZATTE 5T WHol o 7t Y A, 1F T A Bt E
gt
Sample input and output
Standard Input Standard Output
2 71
5 8 2
378211 32
12211 11 1
10 21
1 37 28 13 30 100 26 8 17 5 17 1
1211122112 26 2
28 1
13 2
81
30 2
5 2
37 1
11
100 2
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Problem G. Image Filter

olei3t BAIS X 2
Tt Aoz B pd ¢ DO FolWel MY RolE H,, 2} shat. 45T

]]qi’
¢ A=H,, y, Bx 1 gHo] Zho] ZAI5HA] gow 0
* B= Hrfl,c, TE=1 _ﬂf(]Oﬂ Z}O] %ZHE]'X] (1?—51—9.‘5 0
¢ C=Hy 1,4, B 1 9]A]0] 7ho] ZA)5}2] FoH 0
2 Aolslat, &5 olu| oA BE ol ke Ho| 7|&T oAl 714 "E F sh}E AR 2
fek 59 7 Pe Wse 7 We W ALs) W o Z 3o Aol Bdg)
kel e A5k
0 0
1 A
2 B
3 |(A+B)E2=2 U &
4 A+B-C

olE Sol Tt 2& 29 299] ol We] Tt sk,

6 4
2 1
A7IA 45 shee] 1 & HASHE B9E AHEY,
0% "elo] B f5gte] Aol 1-0=1
-+ 1R "gE 9 B o Sge] Ael=1 -2 = ~1
+ 2% gE 9 B oS Aol =1 -4 = -3
39 EHO B ST Ael=1 - (2+4)/2 = -2
« AN HE O B A Sge Aol = 1 - (244 -6) =1
o] Hrt
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Ad=H HA on| R = 7Heet B E HE AL W E ol dlSgkte] 2Fe] Adigte] & &2 | AS}sl|of gt
T 79k i o] of 3] ZHA]7F it = ZF THES S 7Y A2 9 oA R E E g oe R
Ao 2 AP o AFdeo 2 4l WS Ads|jof giet, o]9f e &S 95t R 19
2+ stet,

Input

dHLe 7 79 HIAE AolAR FAHEL Aol A Fol= T7F FojHth

ZF HIAE Ao]A9] A Zo oMol 7] R, C (1 < R < 100,1 < C < 100)7} 3o g JLHLo]

Fol Atk Eolfe] A7) Ral oItk o F RAY Fol, FolHe] BAY ghe ek 7o) B4
Hy; (0 < Hyj < 26)50] ¥ 2H& Atolo] F11 Foizit},

Output
ZF A E Alo|Anttt RO E& EEtrt. ZF Enfbrt A-83F DE o] S o} o|&kto] zfol & YEtY =
45 puor FRsto] 04 FH3h

Sample input and output

Standard Input Standard Output
3 0631
2 2 3-101
6 4 ©O00O000O0
21 © 0010000
33 0000O0O0
000 0000000000
0 100 0 ©001003 01000
000 00301502000
45 00000O0O00O00OO0O0
00000
0 100 50 50 0
0 50 100 50 0
00000
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Problem H. XOR Necklace

Frograms, Inc. has been busy developing necklaces with brand—new design and feature. Every programmer
working at Frograms now wears this necklace. A necklace consists of multiple beads stringed by a thread,
as seen below. Each bead is given a number between 0 to 10 (inclusive).

Most of the programmers have left for their summer vacation, and there is only a few programmers in
the office today. So they decided to play a game using their own necklace to decide who will buy lunch
for everyone. The rule is simple: for each pair of consecutive beads in the necklace, we take sum of their
numbers. A programmer’s score is defined as the XOR (denoted as @) of all those sums. The programmer
with the lowest score loses! More formally, if there are N beads and their value is denoted by Ay, Ao, -,
Ap in the order they are stringed together, then the score is:

(A1 +A2)® (A2+ A3) B ... ® (An—1 + AN) @ (AN + A1)

However, you, the most talented programmer in Frograms, Inc., is going to cheat the game by removing
zero or more beads to maximize the score. What is the maximum score if you are allowed to remove some
of the beads in a given necklace? Note that you cannot reorder the beads, nor leave one or less beads in
a necklace.

Input

The input consists of T test cases. The first line of the input contains 7.

Each test case starts with a line containing a single integer N (2 < N < 500), the number of beads on
your necklace. The next line contains N integers Ay, As, ---, Ay, separated by a single space.

Output

For each test case, print the maximum score possible you can get in a single line.

Sample input and output

Standard Input Standard Output
1 54
6
2 31 23 27 10 20

Problem H, Page 15 of 20
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Problem I. Algospot Design School

“Woojoo! Where have you been?”
“What's the matter, teacher?”

“T told you that the admissions information on Algospot Design School was out, and that you
needed to prepare a portfolio for that. Did you finish drawing it yet?”

“Yeah, sure. All done, perfectly.”

“Really? Let me take a look at it.”

“T forgot to bring it today. I can show you tomorrow.”

“Are you sure? Don't forget!”

After talking to the teacher, Woojoo rushed to meet her best friend, Bada.

“Hey, Bada! I'm screwed!”

“What's up? Why?”

“T forgot to prepare a portfolio for Algospot Design School. Do you have any extra one that I
can borrow?”

“Extra ones'-+ Oh, I have one that I drew for the exhibition the other day. Wait a second-*-”

Bada found her sketchbook and gave it to Woojoo. The book had a lot of drawings, on both front and
back of the pages.

“That’s a gift for you. You can use however you would like.”

Problem I, Page 16 of 20
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“Really? Is that OK?”

“It’s my pleasure.”
On the next day, Woojoo brought the sketchbook to the teacher.

“Hmm--- the drawings look good, but why did you on earth draw so many things on a single
page? Worse yet, you have drawings on the back, too. I think you would need to cut the
drawings out. Try to cut them so that you will be left with the most drawings.”

Here comes your task:

We place a single, square page from the sketchbook on a 2D plane, with two opposite corners at (0, 0)
and (100, 100). When you want to cut out a piece of drawing from the page, you have to cut it along the
smallest enclosing axis—aligned (i.e. borders are parallel to either X or Y axis) rectangle. You are given
coordinates of these rectangles, and which side the drawing is on. Find the maximum number of pieces
that can be cut out from the page. Please note that a single piece can only count for up to 1 drawing even
if it contains other drawings on the other side.

Input

The input consists of T test cases, each representing a sheet of the sketchbook. The first line of the input
contains 7.

Each test case describes the drawings on the sheet. The first line of the test case contains the number of
drawings on both sides of the sheet, N (1 < N < 100).

The following N lines describe the N drawings: the coordinates of the bottom~—left corner, the coordinates
of the upper—right corner, and its side (F for front, B for back). You can assume that no two drawings
on the same page will overlap with each other.

Output

For each sheet, output the maximum number of drawings you can cut—out of the sheet.
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Sample input and output

Standard Input

Standard Output

O O OO0 ~ANOF WOON A~
N
U N
N
o @

N © B O
R

A NN
G 0 T T

4
0 0 50 50 F

50 50 100 100 F

0 50 50 100
50 0 100 50

B
B

A W N BR
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Problem J. GGGCCCDDD

201293 8€¥ 18U, AHE UA7t= 208 A4 Algospotoll A= M2 I AFH AEXE 73t
Algospot @] A9 altertain& AEX 2] A5-& ooli 7] 9Jaf|A] GCD(JJEH*O*—’F)J & Alatsts 7hast
T2 IS A JUL

int gcd(int a, int b)

{

return b ? gcd(b, a%b) : a;
}
sum = 0;

for (a=1; a<=N; a+t+)
for (b =1; b <=N; b+)
sum = sum + gcd(a, b);

for (a=1; a<=N; at++)
for (b =1; b <=N; b+)
for (c=1; c<=N; c+)
sum = sum + gcd(gcd(a, b), c);

Of AA W=
AT AEXE o] Ak A7 o] AltsRle:.
RSk Qle1?”
Algospotel] =22 Afocuns ] A+ rainpunch 7} altertain o] 7] B3t

o] gof? o] 2] AFaolAM 7 1 AFEE A=z SR =, 27 HAESEL 203l
o7l Z=of R sttH SEE F

59 AUl rainpunch7t ZEE KoY ghafy 3t
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Sample input and output

Standard Input Standard Output
2 5
2 2 10905
10 4
Notes

N =10, M =4 %1 3%, ot E A4tsi& &= St
sum = 0;
for (a=1; a<=10; at++)
for (b =1; b <= 10; b++)
for (c =1; c <= 10; c++)
for (d =1; d <= 10; d++)
sum = sum + gcd(gcd(ged(a, b), c), d);
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