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C/C++

O F A ZE& HA HAE Alo| A0 |45 iy, 2F HAE Aol tis| & A& Jidof
Het ge S8yt

// Written in C
#include <stdio.h)

int main()
{
int t;
scanf("%d”, &t);
for (int i = 0;1 < t;i++)

{
int a, b,
scanf("%du%d”, &a, &b);
printf(”%d\n”, a + b);

1

return 0;

}

// Written in C++
#include <iostream)

using namespace std;

int main()
{
int t;
cin D> t;
for (int i = 0;1 < t,;i++)
{

int a, b;

cin D> a >> b,
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cout <€ a + b << endl;

15 }
return 0;
}
Java
= 9A] ZE= HA HAE Aol /fE iy, 7t HIAE Alo|Aof o & F4-E Y =itol Bt

import java.util.*;
3 ||public class Adder
{
public static void main(String[] args)
{
Scanner sc = new Scanner(System.in);
8 int t = sc.nextInt();
for (int i = 0,1 < t;i++)
{
int a = sc.nextInt();
int b = sc.nextInt();
13 System.out.println(a + b);
1
!
1
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Problem A. Anagram

Algospot Inc. is planning to launch a new product iWook on September 2011. iWook, is a diskless desktop
computer and will be used by geek CS major students around the world. To classify each device, a unique
serial number is assigned.

Wookayin, the tech lead of iWook, decided that the password for a iWook device must use all letters from
the device’s serial number exactly once in a case—sensitive way, and not in the same order (Obviously, in
the real world, it’s a faily bad security practice to enforce such restrictions to passwords.)

Algospot Inc. just hired you to write a program to verify passwords entered by users. For a successful
launch, develop the perfect verifier ASAP!

Input

The input consists of T test cases. The number of test cases T is given in the first line of the input.

The following T lines will each contain two strings, the first of which being the serial number of the device,
and the second being a password entered by a user for the device.

Both strings will only contain alphanumeric characters, and will not exceed 100 characters in length.

Output

For each test case, print a single line. If the given password is valid for the device, print “Yes” (quotes are
for clarity). Otherwise, print “No.”.

Sample input and output

Standard Input Standard Output
2 Yes
weird wired No.
apple angle
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Sample input and output

Standard Input Standard Output
2000-11-11 11:00:02
2000-01-22 10:00:02
2001-12-22 21:10:02
20 2013-12-11 21:31:02
99

Problem B, Page 6 of 19



Algospot.com 4th Anniversary Contest
September 23, 2011

Problem C. Hamming Code

Jaeha is writing an operating system for his toys, so they will be able to communicate with each other.
However, the wireless chips in his toys are very cheap, so they are prone to transmission errors. Quite
frequently, Jaeha is seeing some noises in the transmitted data: some bits get flipped during the transmission
process. Jacha wants to implement Hamming Code to remedy this situation.

The following is a brief description of how Hamming Code works.

Hamming(7,4) code encodes 4 bits of data into a 7-bit code, by adding 3 bits of parity data.
The parity data ensures that the receiver will be able to decode the correct data even when one
of the 7 bits get flipped during transmission. The encoding process is as follows.

1. First, we number the bits in the encoded message from 1 to 7.

2. Next, we assign the data to be transmitted to the 3rd, 5th, 6th, 7th bit of the encoded
data. For example, if we were to transmit data 1011, the encoded message will look like
_1_011, leaving 3 bits to be filled in.

3. Next, the remaining bits are filled by parity data, from the first bit, as follows.
+ The 1st bit is filled so that the XOR of 1st, 3rd, 5th and 7th bit is 0. In the above
example, the XOR of 3rd, 5th and 7th bit is already 0, so the 1st bit must be 0.

+ The 2nd bit is filled so that the XOR of 2nd, 3rd, 6th and 7th bit is 0. In the above
example, the XOR of 3rd, 6th and 7th bit is 1, so the 2nd bit must be 1.

+ The 4th bit is filled so that the XOR of 4th, 5th, 6th and 7th bit is 0. In the above
example, the XOR of 5th, 6th and 7th bit is already 0, so the 4th bit must be 0.

4. After the process, we get the fully encoded message 01100 1 1.

Position | 1|23 |4 |5|6 |7
Raw Message 1 0111
Encoded Message | 0 [ 1|10 |0 | 1]1

Now, let’s talk about the decoding process of Hamming(7,4) code. To see how the code cor—
rects an isolated error, let’s suppose that the 3rd bit gets flipped incorrectly when the message
0110011 is transmitted. Therefore, the receiver will receive the following corrupted message
instead: 010001 1.

Position [ 1|2 |3 | 4 617
Encoded Message | @ 110 1
Error X
Corrupted Message | 0 [ 1[0 |0 |0 |11

The receiver then calculates a 3-bit integer, called syndrome, as follows.

+ The 1st (lowest) bit is determined as the XOR of 1st, 3rd, 5th and 7th bit. In the above
corrupted message, this bit will be 1.
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As a smart baby, Jaeha had no problem writing the encoding procedure. However, his parents don’t allow
him to use the computer more than 10 minutes a day, because he is only 3 months old. Let’s help Jaeha

+ The 2nd bit is determined as the XOR of 2nd, 3rd, 6th and 7th bit. In the above corrupted

message, this bit will be 1.

+ The 3rd bit is determined as the XOR of 4th, 5th, 6th and 7th bit. In the above corrupted
message, this bit will be 0.

Concatenating these three digits, the syndrome will be 0115 = 31¢: the location of the error
bit.

Position | 1| 2|3 |4 |5|6]|7

Check 1|0 111
Check 2 110 11111
Check 3 00 |1/11]0

Syndrome = 0112 = 319

Thus the receiver can flip the 3rd bit in the received message. The resulting sequence of 0’s
and 1’s will be now correct and we can take the 3rd, 5th, 6th and 7th bit to get the original

message: 101 1.

Position | 1|2 |34 [5]6 |7
Corrupted Message | 0 [ 1[0 | 0 | 0
Indicated Error X
Corrected Message [ 0 [ 1 [ 1[0 |0 | 11
Decoded Message 1 0111

Note when all bits are transmitted correctly, the syndrome will be @ and no bit needs to be

flipped.

by implementing the decoding procedure.

Input

The input consists of T test cases. The number of test cases T is given in the first line of the input. The

next T line each contains a transmitted message in 7 binary digits, starting from the Ist bit. The message

will contain at most a single incorrect bit.

Output

For each test case, you must output a single line of four binary digits denoting the decoded message.

Sample input and output

Standard Input Standard Output
2 1011
0100011 1111
1111111
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Sample input and output
Standard Input Standard Output

113 24
1000
336
123
456
789
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7} HAE o] A9
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Sample input and output

]_

ol
rr
)
P
ol

Standard Input

Standard Output

1
9
122131124
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Problem F. Water World

Ainu7, who is fond of kids, invented a simple game named
“Water World” to train children’s mathematical skills.

The game is quite simple to play. As you can see in the picture
to the right, the game involves two items. The first item is the
water tank, which is a large rectangular box filled with water.
The bottom face of the tank is a square of size g x g. The

current water level is given as h. The second item is a small
triangular pyramid block (a tetrahedron).

The game is played by two children. At the beginning of a
game, one player(called thrower) throws the pyramid block
softly into the tank. Now the opponent(called guesser) should

guess how much the water level has increased. If the guess is
correct, the guesser wins, otherwise the thrower wins.

You can assume that the water tank is large enough so the
block will have one of its faces completely touching the bot—

tom of the tank. h

Before the game begins, ainu7 wants to find the correct an—

swer of this game. Because most kids™ guesses are too large, g
ainu7 will just memorize the largest answer possible. That will
enable him to quickly find out if an answer is too large.

Help ainu7 to release his new game to play with his beloved children!

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 two integers g and h: g (1 < g < 100) represents the length
of bottom side of the water tank, h (1 < h < 1000) represents the current level of water in the tank. The
second line will contain six integers a, b, ¢, d, e, and f (1 < a,b,c,d, e, f < ). Each integer represents the
length of a side of the pyramid block, with respect to the figure above,

Output

Print exactly one line for each test case. The line should contain the biggest change of water level. The
number should be rounded to three digits after the decimal point.

Sample input and output

Standard Input Standard Output
1 0.064
20 10
666666
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Problem G. Memilization V

— The enemy at the hill.

You are playing a game, “Memilization V”. In this game, each player has his own country and cicada(u§™])
in the capital of the country. A player must conquer other players’ capital to kill their cicada. When a
player’s cicada is killed, he will fall in the “Memi-less” state and lose the game.

“Memilization V" is a turn—based game; in each turn, a player can command each of his unit to move or
to attack (or, do nothing). You can only issue a single command for each unit in each turn — you can
not command a unit to move AND attack both in one turn,

The map of the game consists of hexagon tiles, where each tile of the map has its own “height” (which
will be important for the upcoming task). Moreover, no two units will share a single tile; that is, at most

one unit can be on a single tile at any time.

Now, you and your friend started a game, and your friend gathered a numerous army and moved to
invade your country! Fortunately, one of your scout unit found the army, so you planned to ambush the
enemy far from your capital. As the battle will be placed far from your capital, let us assume your capital
will be safe — don’t worry about your cicadas.

Your operation code name is “Shock and Awe” — you wish to kill as many units as possible in a single
turn. For this, you planned to use portable missile turret units (abbreviated as PMTs). A PMT is a very
powerful weapon with ability to attack in range. It can even kill any unit with a single attack. For a PMT
unit located at the tile X to attack an enemy unit at another tile Y, the following two conditions have to
be satisfied:

1. The length of the shortest path from X to ¥ must be equal to or less than D.

2. There must be at least one shortest path from X to Y where each tile’s height on the path is less
than or equal to the height of X.

Note that a path from X to Y is defined as a sequence of tiles beginning at X and ending at Y, where
two adjacent tiles share a border. The length of a path is defined as the number of tiles in the path minus
1. For example, the length of a path containing only two adjacent tiles will be 1.

You are given the map of the battlefield, which contains the information about the heights of each tile,
the positions of your PMT units and your friend’s units. Now this is the first turn; how many units of
your firend you can kill at most in the first turn?

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 two integers R, D (1 < R < 50,1 < D < 100). The local map
has a hexagonal shape with each side having R tiles. The next 2R + 1 lines will contain the height of each
tile, which will be integers between 1 to 100, inclusive. The next 2R + 1 lines will tell you whether each

(73 T ) “w » .,

tile contains a unit or not. Each character in these lines will be one of "M”, “E”, or

« The character “M” means one of your PMT units is on the tile.
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« The character “E” means an enemy unit is on the tile.
+ The character “.” means there are no units on the tile.

The total number of PMT units, and the total number of enemy units will not exceed 100. Please consult
the sample input for detailed specification of the input.

Output

Print exactly one line for each test case. The line should contain the maximum number of units you can
kill in the first turn.

Sample input and output

Standard Input Standard Output

32
121
1221
11231
1133
113

L

32
121
1331
11231
1133
113

R

Problem G, Page 14 of 19



Algospot.com 4th Anniversary Contest
September 23, 2011

Problem H. Jaeha’s Safe

Jaeha just bought a new children’s safe to store his valuables. The safe uses a dial to lock the door, and
on the rim of dial are drawn pictures of cute animals instead of numbers. To open the safe, Jacha must
rotate the dial to reach certain positions, alternating direction each time.

(b) ()
/ v v

The above pictures show an example of how the safe can be opened. Picture (a) shows the dial’s current

(a)

v

position. Jaeha needs to rotate the dial clockwise until position (b) is reached. Then Jaeha needs to rotate
the dial counterclockwise until position (¢) appears, and then the safe will open.

Jaeha wants to be careful, so he only rotates the dial one tick at a time. A tick means a picture drawn
on the rim of the dial. Therefore, to open the safe in the above example, Jaeha needs to rotate 4 ticks to
reach position (b) and 6 ticks to reach position (c), totalling 10 ticks.

Like his father, Jaeha is an impatient child. Let’s help him out by writing a program that, given a set of
dial positions, calculate how many ticks Jaeha has to rotate the dial to open the safe.

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 an integer N(1 < N < 50), the number of positions Jaeha
needs to reach. The next N + 1 lines will each contain a dial configuration. A configuration is given by
listing the pictures in clockwise order, starting from the topmost picture. Each type of picture is denoted
by an alphabet character, therefore each configuration is given as a string. The first configuration shows
the current dial. Jaeha will rotate clockwise to reach the second configuration, rotate counterclockwise to
reach the third, and so on.

The number of pictures on a dial will not exceed 10,000.

Two adjacent configurations given in the input will always be different. It is always possible to open the
safe.

Output

Print exactly one line for each test case. The line should contain the minimum number of ticks required
to open the safe.
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Sample input and output

Standard Input

Standard Output

2

3

abbab
babab
ababb
bbaba

2
RMDCMRCD
MRCDRMDC
DCMRCDRM
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2719 FFE UetlE W3S 4; (1 < A; <10°) 7F N 7)) Ae]dlo] vizE £M 2 o7,

Output

7} B 2E Ao| 2ol el B Aol shbe BA GAT 4 Qe 71r0] A0] 8 £

rol

ct.

ju
T

Sample input and output

Standard Input Standard Output
2 0
34 9
123
7 2
1224231

Notes
T WA HAE AolaE (1,2), (1,2,2), (2,2,4), (2,2,4,2), (2,4), (2,4,2), (4,2), (2,3), (3,1) & & o}&
7FA 7} QA
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Problem J. OjO] £i2|

o5 O & e} o5 St min] 59 A9, 2o T2 vid o & AAdolA A
4= Qlt}. ojet= g A F-2 thE Sfjoll= I A] gohrt £ sffellut o=k W w2t gt

£ &0l Hrjol= olegt win|7t A& Fol flew, o3t vin|5& win|E vjn| o] 7] uljn]& (Magi-

cicada) & 2 RJ{ITE o5 F Y| 2 7|7 13do]al, Al T2 179 1HH L 2 24t iR = g

dA, 16 @A Foll 578t A9 79 A=A gt olet Zo| 24 714 9] F7|3He Aol

FI1E AT = AP ASEE 7ML fﬂlﬂ WA o= 53 *}01%3494 Aoll F717F T3 = I

o

A7} vhzro ;gq &S Bt vk Aotk A=,

A2 7§ T o] o Ao s e 744 Jﬂro*‘* 4+ ‘~"’E’rb 7401E‘r A& Sl 9 T4, 3754,
539 7HA o 2 ghE L= A s|lE Fvls] Ao A FH 29 x 37 x 53 = 56869 {2 ZFACR T2
i Elo] RHSE A Hrt

S& 211 Being °15 ol-&3l A #o]x] 9] w7 o|u|A & EFH 2 HAIsHA L gt EFHo|RR o] 5
17hele] A v = AZEE &= glet. T2 o] § mojx]= =9 En|d Ao e entRE Ao
sh7] Wizel, A &= e M2 A2 A 2 A Eolt.

Being2 A% Aot siel o2 /& AA H3tedl, & Aol AuAAl wol $4st= A7 AslH. o8
sidshy] sl AEH R RS M-S siY 2] o2 A5 F shrh @ Al o 9 Mog £ Ao
ofuzh, A2 Mt & Mg 22t 07t 12 Edste] XOR d4ibe & Ao & AZksty] & shglet. o] < o
sty FE7F upA] dad it Zo] AAsH HAIE = A SRl 5 AT

o] g A st Lty X}Oqi%*ﬂl o] Aizo] dnht f2/4d-& metohr] of 2l A Yol il 4 ojXl Being ©]
2AE sidst= e 2Hgot7| &2 ok o] i N3t ZF | o] Zo] L, 18] o] HielE59] A%}
g LAAA 043* AA % mjo] Avte] i oF HEo] FoiH-g o 7hset s E0] o 5 AAst=
Z2 IS 25kt

Input

A2 o o] HIAE Alo|Aaz A o] A o= HIAE Ao]AQ] 4= 77} FoiFItt,

7+ H|2E Alo]29] A o= mfEl o] 4 N(1 < N < 100) I ZF sjEl o] dolE vehfE N9 A4
Li(1 < L; <100)7F 3Wo g FEEo] Fojzint, jee] Zolo] F gh2 635 HA Gt ths dol=
el-g TAIRE Aate] th oF AR-ES Yel= o 17 2 A H EAFE S(1 < |S| < 10000) 7t ol Kt
Output

2} g2 E Aol 2ol s 3 ol b, s id o] 48 Z it
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Sample input and output

Standard Input Standard Output
1 2
2314
100101001111

Notes
A AR HAE Ao] 29 - 010" 2 11017, Ev= "1017 1 "0010” F+ 7FA] o] 7Hs 5t
o] £A= ot 9] § H|o] A& =T
1. Periodical Cicada Page,
http://insects.ummz.lsa.umich.edu/fauna/michigan_cicadas/Periodical/

2. The Cicada Principle and Why It Matters to Web Designers,
http://designfestival.com/the-cicada-principle-and-why-it-matters-to-web-designers/
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