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Contest Problems

There are 10 problems (A-J) to solve within 4 hours (240 minutes).

Solve as many problems as you can, in an order of your choice.

Use C or C++ or Java to program at your convenience for any problems.
Input and output of each program are standard input and standard output.

Problem A Pokémon Go

Problem B Chromosome

Problem C Count Prime Numbers
Problem D Bird’s Nest

Problem E Start Up Project

Problem F Modular Equation
Problem G Plagiarism

Problem H Sudoku Table Checking
Problem [ Simple Logical Operations
Problem J Maximum Profit

>n)



Problem A. Pokémon Go

Time Limit: 2 sec

Typically, the player of PokemonGo can keep at most 250 pokemon. The new version of
PokemonGo gives each player an initial sack of pokemons. So that, the player can select a set of
pokemons to put in his/her sack. However, there is a limit on the weight that each sack can hold.
Thus, the total weight of the pokemon selected must not exceed the limit of the sack.
Furthermore, each player wants to select the pokemon with the high CP value. Therefore, the
selection must maximize the total CP value as well.

Input

The first line of standard input contains an integer 7, the number of test cases (1 <=T <=
100). T data sets follow. Each test case consists of four lines. The first line contains an integer
N, the number of Pokemons where 1 <= N <= 50. The second line contains an integer W, the
capacity of the initial sack where 1 <= W <= 20. The third line consists of N integers, each of
which represents the weight of each Pokemon. The last line consists of N integers, each of which
represents the CP value of each Pokemon. The weight of each Pokemon is ranged between 1 and
5 while the CP value of each Pokemon is ranged between 1 and 100.

Output
For each case, you are to output a line giving the maximum total CP value possible of
that test case.

Sample Input

2

8

2

3453151

14 5 28 8 38 87 10

1
2
3
5
9
2 545 2

93 44 15 18 10
Sample Output

163

147
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Problem B. Chromosome
Time Limit: 2 sec

At a biomedical research center, the technician must examine the string of chromosome for a
particular pattern. Each string consists of any uppercase alphabet (i.e., A, B, C, .., Z). Currently,
the technician must find the pattern that exactly matches the following rules:

Starting with zero or exactly one alphabet from {A, B, C, D, E, F}

Followed by at least one or more of alphabet A

Followed by at least one or more alphabet F

Followed by at least one or more alphabet C

Followed by zero or exactly one alphabet from {A, B, C, D, E, F}

You job is to write a program that performs similar task.

Input

You are given one string per line. Each line contains only uppercase alphabet without any
whitespace and at most 200 alphabets. The input is terminated with an EOF (end-of-file / there is
nothing left to read in).

Output

For each string/line, output "Infected!" in one line if that string matches the pattern
described above. Otherwise, output "Good" in one line.
Note: Do not output the " symbol. It is used for clarification purpose.

Sample Input

AFC

AAFC

AAAFFCC

AAFCC

BAFC

QWEDFGHJMNB

DFAFCB

ABCDEFC

DADC

SDFGHJIKLQWERTYU
AAAAAAAAAAAAABBBBBBBBBBBBBBCCCCCCCCCCCCCCCCCCDDDDDDDDDDDEEEEEEEEEEEEEEEFFEFFEFEFEEC
AAAFFFFFBBBBCCCAAAFFFF
ABCDEFAAAFFFCCCABCDEF
AFCP

AAFFCPP

Sample Output
Infected!
Infected!
Infected!
Infected!
Infected!
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
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Problem C. Count Prime Numbers
Time Limit: 1 sec

Write a program to count prime numbers which are less than or equal to a specific value n. For

example, given n = 10, there are 4 prime numbers (2, 3, 5, 7), given n = 19, there are 8 prime
numbers (2, 3, 5,7, 11, 13, 17, 19).

Input
Each line of the input contains the integer n (1<=n <=100,000).
Output
Print out for each n, the number of prime numbers which are less than or equal to n.
Sample input Sample output
10 4
100 25
1013 170
72 20
3 2
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Problem D. Bird’s Nest 5qun

Time Limit: 1 sec

Tudssmalvefunusuiufadrumhiduiinoifevesussvvududmaunn sudaidugsistusoun
wazvhliAnUsnaundiviunn reaniiiinuniiannemaunans awilviAndym
IAUIUsTNaUNMsSiun aufsUssanad 2557 TaAansyiudvesiuszneunissaunduamnauas
YuTHVATY 9 N wardnnulssyauntuien i nmdenefiunagitu lunsussyaiuniiduneu
A 9 il

1.

Vo

MeUTITIUntdge delvifug

[y

alszya (auAw, THI)

@2y

v

AUszyatgeTunndaininuasAnvaneglavgeiaun

€

Uszyanmelouiniudszyaiiesuninglavguszya

e

] [

AUsTyAdInITuniUlUsEYaudaALEALDTIAAUATUYINAY

€

AN
e e eX2p ey

AUTEYARTUTIANGEATDILARLES

aunid Tunulszyasunasivils fgefeunidosUssya 5 ga ldur qomneiay 1-5 uay T3¢
Uszya 3 578 lauA gussyanmneian 1- 3 MsuszyawsiazgafUssyadzdeddtoya 3 agna laun
MNELYRITIUN MNBAvEUsER uagT1A1denlandu Tendn T1ensiauesIan 1wy
11 21500  vefe gasunvinneiay 1 gussganingiay 1 l@wesian 21,500 vinseilansy
2 1 25000  wsneds gefaunvnelat 2 gUszyanineay 1 auesian 25,000 umdeilaniy

1 2 22000  vieha gasunvinneiaY 1 JUssganinglay 2 lewesian 22,000 vinseilansy

adeulusunsuifiomiuszyatassaausguanuedgsaunusazgilagsiusonsiauesai
ags1emsauAsy N 518ms (V idudruoudy >=1) TaefiFeuluiy
1. mnaueT ey sensiauesa vesUssya Midnudszinananou axld¥ungaily
2. fusryaaunInauenmguidnaild wiredisengsndnudu lwudu mendanannaglignuiun
915000 LU YT 1 2 22000 UAY IeMs 1 2 22500 la
3. fvaneiaugefeun iovmnsauiUszya ligndes videmaiauslieglugasiaus 1,000-100,000 U

TrLanINaans -9 waraunIsYinuiud

Input dayaudn
vssTinusnvedune Aedn N Fuduswawinuin daliiy 100 ssysenmsvensiauesan
way Idoua N UssVin anuwn wiazussvinAedeyanisiauesian Useneudie S1uiufivaudnuiuie

MNeLage (1-5) vianeavEuseya (1-3) wag 51A7aue

Page 5
ACM-ICPC Thailand Southern Programming Contest 2016



Output dayadeaan

HAGNETIABINTT AD MUBIATEIsIun YNl vUsELanlisIAIgeEn WassIAgEn Susa

Aausigadl 1 - 5 lnegedldiimsiauesaas asssunneaudUssyagean Ju 0 uaz simasgn 1 0

UMWY 4 00

f29819
Sample Input Sample Output

3 1 1 15000
1 1 15000 2 3 14500
1 2 11500 3 0 O
2 3 14500 4 0 O

5 0 0
12 1 2 30500
1 1 21000 2 2 32500
2 1 22500 3 1 20500
3 1 20500 4 2 17000
4 1 15000 5 1 16000
5 1 16000
4 2 17000
3 2 20500
2 2 32500
1 2 30500
1 3 10500
2 3 10000
3 3 11000
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Problem E. Start Up Project (hswadmsu start up)

Time Limit: 2 sec

U3 Start up Tszyalusiaalngumislsian wilifiauuviinuy Ssussmasualing Freelance M1
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Y

Sample Input Sample Output

2143

NN W
N PPN
w DN
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Problem F: Modular Equation

Time limit: 2 seconds

Mod (%) is arithmetic for finding a remainder of a divisor. Mod is widely used in the
cryptography domain in order to make reversed operation in mathematics more complex and
difficult especially in Public Key Cryptography world.

For example:

4*6 mod 7 = ?, then we can easily find the answer, it is 3.

If we reverse to solve 4*x mod 7 = 3, then the answer ‘X’ is 6.

We can rewrite above equation as: 4*x =3 mod 7 (= wunefis wiriulaeiondnual)

The question of this problem is to find x for given a, b, n such that ax =b mod n where a and n
are co-prime. Co-prime means only 1 or -1 can divide both of them e.g., a=10, n=3 or a=17,
n=29, etc.

Input

The input consists of a set of lines with the integer numbers a, b and n, separated with space
(0 <a, b, and n <9 x 10”) respectively. Note that b must be less than r always. a and n are
co-prime.

Output
The output line consists of the minimum positive value of integer x regarding to ax =b mod n

Sample Input Sample Output
10 2 3 2

Sample Input Sample Output
7 4 5 2

Sample Input Sample Output
345 3

Sample Input Sample Output
213 2

Sample Input Sample Output
17 3 29 7
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Problem G. Plagiarism
Time Limit: 12 sec

Plagiarism means the practice of taking someone else's work or ideas and passing them off as
one's own (definition given by Google Translate).

In academic, plagiarism is a very serious matter and is illegal. Although everyone knows
that there still are many cases got caught in the past. Nevertheless, limitation of human efforts
might not be able to catch all the cases. So ACM, i.e., Association of (non) Copying Matter,
comes up with an idea to detect plagiarism with software. In order to do that, they gather
programmers (you) together and hope that you can invent an efficient algorithm to detect
plagiarism. Note that because false-positive result is unacceptable and because ACM doesn't
want to fire all human detector, they want you to write a program to tell how likely a document is
copied from somewhere else.

We define the problem as follows.
Two parameters K and L are given.
LetA = a_la_2a_3... a_KandB = b_1b_2b_3 ... b_K be strings of length K.
We say that A and B are similar if there are at least I indexes where the characters of A and
B are identical.
For example, let K=4 and L=2, string aabb and abcd are not similar because only
characters in the 1-st index are identical.
On the other hand, aabb and abab are similar because characters in the 1-st index are
identical and characters in the 4-th index are identical.
Let string C = c_lc_2c_3...c_n be a given corpus string and let string
D = d_1d_2d_3...d_mbea given document.
ACM want you to count pairs of indexes (i <= n-k+1, j <= m-k+1) such that the
substring of length K of A starting at index i and the substring of length K of B starting at index
j are similar. This number is an indicator to detect how likely that D is copied from C.

Input

The first line contains an integer 7<=10, the number of test cases.

For each test, the first line contains two non-negative integer K <= 5,000 and L <=
1,000.

The second and the third line contain corpus C and document D in respective order. The

corpus document contains only small letters (a-z). The length of all given strings are at least 1
and at most 10,000.

Output

Output should contain 7' lines.

In line i, correct program should print "Case #i: P" where P is the number of similar
pair of indexes as described above.

Sample Input

6

4 2
XXxXxaabbxxxx
ababxx

2 2
aaaaabbbbb

Page 9
ACM-ICPC Thailand Southern Programming Contest 2016



abab

5 3

abcdefghxx
bbcceeffxx

20

aospdiopasdiopasdiopasdiopcmiopgwidpocgiwop
asiopdcimgwopcmidgwpocdimgwopdcimgwopcdgwimocplgmw

31

gwecmoiqgweopmiecopgwimcopgwiemcoppg

gpowelicmgwopemligwilemcopimopimopwglcicmepmopimeopimcopiceopwieopcmgwiim

coeplimeopwgiemogwpclopwciecopgwicmwopecimgwopeiqwcie

6 2

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Sample Output

Case
Case
Case
Case
Case
Case
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#1:
#2:
#3:
#4:
#5:
#6:

12

2

5
2058
1173
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Problem H. Sudoku Table Checking

Time Limit: 1 sec

Sudoku table is a 9x9-grid containing 1 digit in each cell. The 9x9 grid can be divided evenly
into nine 3x3 subgrids. Every row, every column and every 3x3 subgrid of the Sudoku table must
contain all digits from 1 to 9. So there is no duplicate numbers in any row or any column or any
subgrid. Your task is to write a program to check whether or not a 9x9 table is a Sudoku table.

NOUIRHFOONOW
WO N) O|—= 00 Ul
OO0 RUTWNIN B~O
~NUTN W O =&~ O 00
HWOoOILOUTHEIONN
0L OINONWUIE
WE BN OIULTNO
UTN 00O N WO = &
OO = A~ U100 WIN)

Figure 1. An example of a Sudoku table

Input

The first line contains the number n (1<=n<=10) which is the number of test cases i.e. the
number of 9x9 tables to be checked. Each table is presented in 9 lines and each line contains only
9 numbers separated by a space. There is an empty line between each table.

Output
For each table, print “Case X: Result” where x is the number of test case, starting
from 1 and Result is “YES” if it is a Sudoku table or “NO” otherwise.

Sample input Sample output
3 Case 1: YES
356871942 Case 2: NO
984625713 Case 3: NO
712 49 35 68
89 71426 35
1239562874
4 6 5387291
5312%6 9487
678534129
249718356
912 3 45¢6 78
891234567
78 912 3456
678 912 345
56 7891234
456789123
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345678912
234567891

1234556789

156871942
284625713

31249 35638
4 97142635
5239562874

6 6 5387291
7312694287

8 78534129

949718 356
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Problem I. Simple Logical Operations

Time Limit: 1 sec

In electronic devices, a logic gate is a physical device implementing a Boolean function. It
performs a logical operation on one or more logical inputs, and produces a single logical output.
There are four basic logical operators that we have to implement.

Table 1 shows the true table logical NOT operator that is more commonly called an inverter. The
NOT operator works with one input and produce an output which reverse an input. Table 2
shows the truth table for AND, OR and XOR operators

Table 1. NOT Operator

Input Output
1 0
0 1

Table 2. Logical Operators with two input

Input Output
A B A AND B AOR B | A XORB
1 1 1 1 0
1 0 0 1 1
0 1 0 1 1
0 0 0 0 0

You have to write the program to perform the simple logical operations for the given test cases.

Input

The input will start with an integer T (1< T < 200), the number of test cases. Each of the test
cases starts with one word and followed by one or two integers. The word means type of logical
operator. The following integer is the input for each operator. Only NOT operator that has one
input. The others have two input.

Output

For each test case, produce one line of output. This line contains a string “true” or
“false” (without the quotes), which denotes the results of the corresponding logical operation.
Look at the output for sample input for details.
(Hint: The output “t rue” is equivalent to 1 and “false” is equivalent to 0)

Sample Input Sample Output

7 true
OR 1 1 false
OR 0 O true
AND 1 1 false
AND 1 O true
NOT O false
XOR 0 O false
NOT 1
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Problem J. Maximum Profit
Time Limit: 1 sec

Textile and handicrafts of Koh Yor is one of the most product of Songkhla province. Kor Yor
community usually receives a lot of orders from customers. Each order has a deadline and the
community will obtain different profit. To maximize the profit, we have to consider two factors
which are duration of deadline and the profit in each order.

You have to write the program to find the sequence of order (or job) that maximize the profit.
We can select to perform only one job at a time and if there are jobs that can yield the same
maximum profit, select the job by their order.

Input

The input will start with an integer T (1< T < 100), the number of test cases. Each of the test
cases starts with one integer, M, that indicates the numbers of the orders. Each of the orders
starts with one word and then two integers. The word means job or order name that can be up to
100 orders, starting from J1, J2, J3 .. The first integer is the deadline of this order (for
example the number of days from now) and the second integer is the profit we will get from this
job.

Output

For each line of input produce one line of output. Each line shows the sequence of order that we
accept to produce and deliver. And we have to add the maximum profit we get at the end of the
last sequence. Each order and maximum profit are separated by a colon : .

Sample Input Sample OQutput
2 J2:J1:600
4 J2:J1:J4:1300
Jl 3 200
J2 1 400
J3 1 100
J4 1 300
5
Jl 2 1000
J2 1 200
J3 2 900
J4 3 100
J5 1 200
Explanation

From the sample input, there are two test cases. The first test case start with integer number,4,
means that we have to consider four orders. In the next line J1 is the name of order/job, integer
3 means duration of deadline and 200 is the profit of job J1.
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