
ACM Training, 8. September 2010 
Blatt 5 

11813  Shopping 

You have just moved into a new apartment and have a long list of items 

you need to buy. Unfortunately, to buy this many items requires going to 

many different stores. You would like to minimize the amount of driving 

necessary to buy all the items you need.  

Your city is organized as a set of intersections connected by roads. Your 

house and every store is located at some intersection. Your task is to find 

the shortest route that begins at your house, visits all the stores that you 

need to shop at, and returns to your house.  

Input Specification 

The first line of input contains a single integer, the number of test cases to follow. Each test 

case begins with a line containing two integers N and M, the number of intersections and 

roads in the city, respectively. Each of these integers is between 1 and 100000, inclusive. The 

intersections are numbered from 0 to N-1. Your house is at the intersection numbered 0. M 

lines follow, each containing three integers X, Y, and D, indicating that the intersections X 

and Y are connected by a bidirectional road of length D. The following line contains a single 

integer S, the number of stores you need to visit, which is between 1 and ten, inclusive. The 

subsequent S lines each contain one integer indicating the intersection at which each store is 

located. It is possible to reach all of the stores from your house.  

Sample Input 

1 

4 6 

0 1 1 

1 2 1 

2 3 1 

3 0 1 

0 2 5 

1 3 5 

3 

1 

2 

3 

Output Specification 

For each test case, output a line containing a single integer, the length of the shortest possible 

shopping trip from your house, visiting all the stores, and returning to your house.  

Output for Sample Input 

4 
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11814   Stack Machine 

 

 

A mathematician observes one person get on a bus. Then two people get off the bus. The 

mathematician says: "If one more person gets on the bus, the bus will be empty."  

A stack machine is a special kind of bus. It only has doors at the front, and it is so narrow that 

the people on the bus cannot move past each other. Of the people on the bus, the person who 

got on the bus last must be the first to get off.  

The bus travels in a city in which roads connect intersections, and all the roads are 

unidirectional. Along each road, a person either gets on or off the bus.  

The mathematician does not know the identity of the bus passengers, but can estimate their 

height. Note that there may be multiple people with the same height.  

Your task is to plan the route of the bus. The bus must be empty at the beginning and end of 

the route. Along the route, it must pick up and drop off the people corresponding to the roads 

it travels on. The height of the person that gets on or off the bus is fixed for each road.  

Input Specification 

The first line of input contains a single integer, the number of test cases to follow. Each test 

case begins with a line containing three integers N, M, Q, the number of intersections and 

roads in the city and the number of queries, respectively. The number of intersections is 

between 1 and 100, inclusive. The number of roads and the number of queries are each 

between 1 and 100000, inclusive. Intersections in the city are numbered from 1 to N. The first 

line of each test case is followed by M lines describing the roads. Each of these lines contains 

three integers X, Y, and Z. These integers indicate that a road exists from intersection X to 

intersection Y, and that when the bus travels on this road, a person who is Z centimetres tall 

gets on the bus, if Z is positive, or a person who is -Z centimetres tall gets off the bus, if Z is 

negative. For example, Z=170 indicates that a 170 cm tall person gets on the bus, and Z=-170 

indicates that a 170 cm tall person gets off the bus. Each person is at least 40 cm and at most 

220 cm tall. The lines describing the roads are followed by Q more lines, each describing a 
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query. A line describing a query contains two integers, the beginning and ending intersections 

of the bus route.  

Sample Input 

1 

2 2 4 

1 2 100 

2 1 -100 

1 1 

2 2 

1 2 

2 1 

Output Specification 

For each query, output a line containing a single integer giving the length of the shortest non-

empty path that the bus can take from the beginning to the end of the route. The input data 

will be such that this length is no more than 10^9. If there is no such path, output a line 

containing the word impossible.  

Output for Sample Input 

2 

impossible 

impossible 

impossible 
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11815   Ideas 

A unique feature of ideas is that they are not 

consumed when used. A good idea can benefit 

arbitrarily many people without diminishing the 

value of the idea. An idea can even serve as the 

basis for creative people to derive even better 

ideas. Each person relies on a specific set of ideas 

to build on and create new ideas.  

In order to realize these benefits, ideas need to be 

communicated to the people who use them. People 

have developed an extensive worldwide 

communication network to satisfy this need. The 

network is composed of a series of tubes 

connecting people. The tubes are inhabited by 

curious creatures called packets which carry ideas from one person to another. In order to 

avoid collisions between packets, the tubes are all unidirectional. Each person can have zero 

or more incoming and zero or more outgoing tubes.  

All of the packets start at the same person, and each packet follows the following algorithm:  

1. Learn and remember the ideas created by the current person.  

2. If there are no outgoing tubes from the current person, stop executing the algorithm.  

3. Otherwise, choose an arbitrary outgoing tube and use it to travel to a new person.  

4. Tell the new person all of the ideas that he or she needs from other people.  

5. Go back to step 1.  

The input data is such that it is possible for a packet to reach every person from person 0, and 

whenever a person P relies on a given idea, every path a packet could have taken to reach P 

will have visited at least one person who created that idea. It is possible for more than one 

person to independently create the same idea.  

To ease the strain on each packet, you would like to minimize the number of ideas that it 

remembers at any given time by directing the packet to forget certain ideas in certain tubes. 

However, in so doing, you must ensure that no matter what path the packet takes, every time 

it visits a person, the packet knows all of the ideas that the person needs.  

Input Specification 

The first line of input contains a single integer, the number of test cases to follow. Each test 

case begins with a line containing three integers N, M, I, the number of people, tubes, and 

ideas, respectively. Each of these integers is between 1 and one thousand, inclusive. People 

are numbered from 0 to N-1, ideas from 0 to I-1. All of the packets start at person 0. 2N lines 

follow, two lines for each person in order from 0 to N-1. Each of these lines contains some 

number of integers separated by spaces. For each person, the first line lists the ideas that the 

person needs, and the second line lists the ideas that the person creates. A given idea will 

never appear on both lines for the same person. M more lines follow, each describing a tube 

using two integers: the source and destination person of the tube.  
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Sample Input 

1 

3 3 2 

 

1 

1 

0 

0 

1 

0 1 

1 2 

2 1 

Output Specification 

For each test case, output M lines, each corresponding to one of the tubes in the same order as 

in the input. For each tube, output a list of integers: the minimal set of ideas the packet must 

have in its memory when travelling through the given tube. Output the ideas in each set in 

increasing order.  

Output for Sample Input 

1 

0 

1 
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11816   HST 

On July 1st, Ontario's Provincial Sales Tax 

(PST) was merged with the Federal Goods and 

Services Tax (GST), creating the Harmonized 

Sales Tax (HST). This changed the rate of tax 

Ontarians pay on various items.  

Dalton would like to calculate how this change 

will affect his personal monthly budget.  

Input Specification 

The first line of input contains a single integer, 

the number of test cases to follow. Each test case begins with a line containing two integers N, 

M, the number of categories of items and the number of purchases Dalton makes each month, 

respectively. Each of these integers is between 1 and 100000, inclusive. N lines follow, each 

describing a category of item. Each of these lines contains a category name, which is a string 

of at most 30 uppercase letters, followed by three percentages, giving the PST, GST, and HST 

rate on that category. Each percentage is a number with up to two digits after the decimal 

point, and each percentage is followed by the % symbol. Each percentage is at least 0% and at 

most 100%. These lines are followed by M more lines, each describing one of Dalton's 

purchases. Each of these lines contains a category name and a price in dollars and cents and 

prefixed by the $ symbol. Each such line indicates the amount of pre-tax money that Dalton 

spends on an item in the specified category. The amount of each tax to be paid on an item is 

rounded to the nearest cent; if the tax amount is exactly half a cent more than a whole number 

of cents, it is rounded up to the nearest greater whole number of cents.  

Sample Input 

1 

1 1 

gas 0% 5% 13% 

gas $100.00 

Output Specification 

For each test case, output the difference, in dollars and cents, between the total HST payable 

and the total sum of PST and GST payable on Dalton's monthly purchases. If the HST is more 

than the PST+GST, output a positive amount. If the HST is less than the PST+GST, output a 

negative amount.  

Output for Sample Input 

8.00 
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11817   Tunnelling the Earth 

There are different methods of transporting people from place to 

place: cars, bikes, boats, trains, planes, etc. For very long 

distances, people generally fly in a plane. But this has the 

disadvantage that the plane must fly around the curved surface of 

the earth. A distance travelled would be shorter if the traveller 

followed a straight line from one point to the other through a 

tunnel through the earth.  

For example, travelling from Waterloo to Cairo requires a 

distance of 9293521 metres following the great circle route 

around the earth, but only 8491188 metres following the straight line through the earth.  

For this problem, assume that the earth is a perfect sphere with radius of 6371009 metres.  

Input Specification 

The first line of input contains a single integer, the number of test cases to follow. Each test 

case is one line containing four floating point numbers: the latitude and longitude of the origin 

of the trip, followed by the latitude and longitude of the destination of the trip. All of these 

measurements are in degrees. Positive numbers indicate North latitude and East longitude, 

while negative numbers indicate South latitude and West longitude.  

Sample Input 

1 

43.466667 -80.516667 30.058056 31.228889 

Output Specification 

For each test case, output a line containing a single integer, the difference in the distance 

between the two points following the great circle route around the surface of the earth and 

following the straight line through the earth, in metres. Round the difference of the distances 

to the nearest integer number of metres.  

Output for Sample Input 

802333 
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10311  Goldbach and Euler 
Input: standard input 

Output: standard output 

Time Limit: 40 seconds 
Memory Limit: 40 MB 

 

“That every number which is resolvable into two prime numbers can be resolved into as many 

prime numbers as you like, can be illustrated and confirmed by an observation which you 

have formerly communicated to me, namely that every even number is a sum of two primes, 

and since (n-2) is also a sum of two prime numbers, n must be a sum of three, and also four 

prime numbers, and so on. If, however, n is an odd number, then it is certainly a sum of three 

prime numbers, since (n-1) is a sum of two prime numbers, and can therefore be resolved into 

as many prime numbers as you like. However, that every number is a sum of two primes, I 

consider a theorem which is quite true, although I cannot demonstrate it.” 

 

-- Euler to Goldbach, 1742 

The above conjecture about all numbers being the sum of two primes (where 1 counts as a 

prime) is not always true, but it is more true for even numbers. Your task is to test the 

conjecture for specified integers, considering that prime numbers are the numbers which are 

positive and divisible by exactly two positive integers. Your program must be very efficient. 

Input 

The input file contains 100000 lines of input. Each line contains a single integer n 

(0<n<=100000000). Input is terminated by end of file. 

 

Output 
For each line of input produce one line of output. This line should be of one of the following 

types: 

 
n is not the sum of two primes! 

n is the sum of p1 and p2. 

 

For the second case, always make sure that (p2-p1) is positive and minimized. 

 

Sample Input 

11 

12 

 

Sample Output 
11 is not the sum of two primes! 

12 is the sum of 5 and 7. 
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10394   Twin Primes 

Input: standard input 

Output: standard output 

Time Limit: 30 seconds 

 

Twin primes are pairs of primes of the form (p, p+2). The term "twin prime" was coined by 

Paul Stäckel (1892-1919). The first few twin primes are (3, 5), (5, 7), (11, 13), (17, 19), (29, 

31), (41, 43). In this problem you are asked to find out the S-th twin prime pair where S is an 

integer that will be given in the input. 

 

Input 

The input will contain less than 10001 lines of input. Each line contains an integers S 

(1<=S<=100000), which is the serial number of a twin prime pair. Input file is terminated by 

end of file.   

 

Output 

For each line of input you will have to produce one line of output which contains the S-th 

twin prime pair. The pair is printed in the form (p1,<space>p2). Here <space> means the 

space character (ASCII 32). You can safely assume that the primes in the 100000-th twin 

prime pair are less than 20000000. 

 

Sample Input 
1 

2 

3 

4 

 

Sample Output  
(3, 5) 

(5, 7) 

(11, 13) 

(17, 19) 

 
(Problem-setter: Shahriar Manzoor, CSE Dept, Southeast University) 

 

 

 
Far away there in the sunshine are my highest aspirations. I may not 

reach them, but I can look up and see their beauty, believe in  
them, and try to follow where they lead. 
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11525  Permutation 

Input: Standard Input 

Output: Standard Output  

  

Given N and K find the N’th permutation of the integers from 1 to K when those permutations are 

lexicographically ordered.  N starts from 0. Since N is very large N will be represented by a sequence 

of K non-negative integers S1, S2 ,…, Sk. From this sequence of integers N can be calculated with the 

following expression. 





k

i

i ikS
1

)!(
 

 Input 

First line of the input contains T(≤10) the number of test cases. Each of these test cases consists of 2 

lines. First line contains a integer K(1≤K≤50000). Next line contains K integers S1, S2 ,…, Sk.(0≤Si≤K-i).  

  

Output  

For each test case output contains N’th permutation of the integers from 1 to K. These K 

integers should be separated by a single space. 
  

Sample Input                            Output for Sample Input 
4 

3 

2 1 0 

3 

1 0 0 

4 

2 1 1 0 

4 

1 2 1 0 

  

3 2 1 

2 1 3 

3 2 4 1 

2 4 3 1 

  

 

Problemsetter: Abdullah al Mahmud 

Special Thanks: Manzurur Rahman Khan 
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11074 - Draw Grid 

It is very easy to draw grids with ASCII characters. For example look at the picture below. It shows a 

(4x4) grid, where each smallest square is of size 3 and the thickness of drawing line is 2.  

********************** 

********************** 

**...**...**...**...** 

**...**...**...**...** 

**...**...**...**...** 

********************** 

********************** 

**...**...**...**...** 

**...**...**...**...** 

**...**...**...**...** 

********************** 

********************** 

**...**...**...**...** 

**...**...**...**...** 

**...**...**...**...** 

********************** 

********************** 

**...**...**...**...** 

**...**...**...**...** 

**...**...**...**...** 

********************** 

********************** 

 

In this problem your job is very simple: Given the size of the grid, size of smallest square and 

thickness of drawing line you will just have to draw the grid.  

 

Input 
The input file contains at most 101 lines of inputs. Each line contains three integers S, T and N (0 < S, 

T, N < 21). Here S is the size of smallest squares, T is the thickness of drawing line and N is the size of 
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the grid. Input is terminated by a set where the value of S, T and N is zero. This set should not be 

processed. 

 

Output  
For each set of input first produce the serial of output. In next several lines draw an (NxN) sized grid 

where each smallest square is of size (SxS) and the thickness of drawing line is T. Print a blank line 

after the output of each case. Note that line pixels are denoted with ‘*’ (asterisk) and blank pixels are 

denoted with ‘.’. 
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Sample Input                             Output for Sample Input 
3 3 3 

2 3 4 

0 0 0 

 

Case 1: 

********************* 

********************* 

********************* 

***...***...***...*** 

***...***...***...*** 

***...***...***...*** 

********************* 

********************* 

********************* 

***...***...***...*** 

***...***...***...*** 

***...***...***...*** 

********************* 

********************* 

********************* 

***...***...***...*** 

***...***...***...*** 

***...***...***...*** 

********************* 

********************* 

********************* 

 

Case 2: 

*********************** 

*********************** 

*********************** 

***..***..***..***..*** 

***..***..***..***..*** 

*********************** 

*********************** 

*********************** 

***..***..***..***..*** 

***..***..***..***..*** 

*********************** 

*********************** 

*********************** 

***..***..***..***..*** 

***..***..***..***..*** 

*********************** 

*********************** 

*********************** 

***..***..***..***..*** 

***..***..***..***..*** 

*********************** 

*********************** 

*********************** 
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10566 - Crossed Ladders 

Time limit: 3.000 seconds 

A narrow street is lined with tall buildings. An x foot long ladder is rested at the base of the building 

on the right side of the street and leans on the building on the left side. A y foot long ladder is rested 

at the base of the building on the left side of the street and leans on the building on the right side. 

The point where the two ladders cross is exactly c feet from the ground. How wide is the street?  

 

Each line of input contains three positive floating point numbers giving the values of x, y, and 

c.  

For each line of input, output one line with a floating point number giving the width of the 

street in feet, with three decimal digits in the fraction.  

Sample Input                             Output for Sample Input 
30 40 10 

12.619429 8.163332 3 

10 10 3 

10 10 1 

 

26.033 

7.000 

8.000 

9.798 

 

Problemsetter: Alberta Local Contest 
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811 - The Fortified Forest 

Time limit: 3.000 seconds 

Once upon a time, in a faraway land, there lived a king. This king owned a small collection of 

rare and valuable trees, which had been gathered by his ancestors on their travels. To protect 

his trees from thieves, the king ordered that a high fence be built around them. His wizard was 

put in charge of the operation.  

 

Alas, the wizard quickly noticed that the only suitable material available to build the fence 

was the wood from the trees themselves. In other words, it was necessary to cut down some 

trees in order to build a fence around the remaining trees. Of course, to prevent his head from 

being chopped off, the wizard wanted to minimize the value of the trees that had to be cut. 

The wizard went to his tower and stayed there until he had found the best possible solution to 

the problem. The fence was then built and everyone lived happily ever after.  

 

You are to write a program that solves the problem the wizard faced.  

Input   

The input contains several test cases, each of which describes a hypothetical forest. Each test 

case begins with a line containing a single integer n, 2 n 15, the number of trees in the 

forest. The trees are identified by consecutive integers 1 to n. Each of the subsequent lines 

contains 4 integers xi, yi, vi, li that describe a single tree. (xi, yi) is the position of the tree in 

the plane, vi is its value, and li is the length of fence that can be built using the wood of the 

tree. vi and li are between 0 and 10,000.  

The input ends with an empty test case (n = 0).  

Output   

For each test case, compute a subset of the trees such that, using the wood from that subset, 

the remaining trees can be enclosed in a single fence. Find the subset with a minimum value. 

If more than one such minimum-value subset exists, choose one with the smallest number of 

trees. For simplicity, regard the trees as having zero diameter.  

Display, as shown below, the test case numbers (1, 2, ...), the identity of each tree to be cut, 

and the length of the excess fencing (accurate to two fractional digits).  

Display a blank line between test cases.  
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Sample Input   

6 

 0  0  8  3 

 1  4  3  2 

 2  1  7  1 

 4  1  2  3 

 3  5  4  6 

 2  3  9  8 

3 

 3  0 10  2 

 5  5 20 25 

 7 -3 30 32 

0 

Sample Output   

Forest 1 

Cut these trees: 2 4 5 

Extra wood: 3.16 

 

Forest 2 

Cut these trees: 2 

Extra wood: 15.00 

 

 
Miguel Revilla 2002-06-25  
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11227 - The silver bullet. 

Time limit: 3.000 seconds 

Your blood-thirsty ``friend'' Gnuffalo Bill wants to set the new world record to be published 

in the A.H.A. (American Hunters Association) Records Book. His idea is to use the brand 

new Barata gun to kill as many gnus as possible with a single shot. What a nice fellow Bill is! 

Well, he has not so kindly asked you to help him figure out, given a map of positions of gnus, 

how many he can kill at once. To avoid his wrath, you rush to your work table and start 

writing a program to fulfill Bill's request.  

Input 

The first line of input gives the number of cases, T (1 ≤ T ≤ 10). T test cases follow. Each one 

contains a number N, such that 100 ≥ N ≥ 1, followed by N lines describing the positions of 

the gnus. Each such line contains two numbers, with two decimal values, describing the 

cartesian coordinates X and Y of a gnu, such that 100.00 ≥ X, Y ≥ -100.00. Positions may be 

repeated, but only count once.  

Output 

The output is comprised of one line for each input data set. The line identifies the data set 

with a number (starting from one and incrementing at each new data set), the number of gnus 

and the maximum number of aligned gnus. The exact format shall follow the sample output.  

Sample input 

3 

5 

0.00 0.00 

0.00 0.00 

1.00 1.00 

1.00 0.00 

0.00 1.00 

2 

0.00 0.00 

0.00 0.00 

6 

0.00 2.00 

0.00 0.00 

1.00 1.00 

1.00 0.00 

0.00 1.00 

0.00 -2.00 

Sample output 

Data set #1 contains 4 gnus, out of which a maximum of 2 are aligned. 

Data set #2 contains a single gnu. 

Data set #3 contains 6 gnus, out of which a maximum of 4 are aligned. 
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10557 - XYZZY 

Time limit: 3.000 seconds 

 
ADVENT: /ad�vent/, n. 

The prototypical computer adventure game, first designed by Will Crowther on the PDP-10 in 

the mid-1970s as an attempt at computer-refereed fantasy gaming, and expanded into a 

puzzle-oriented game by Don Woods at Stanford in 1976. (Woods had been one of the authors 

of INTERCAL.) Now better known as Adventure or Colossal Cave Adventure, but the TOPS-

10 operating system permitted only six-letter filenames in uppercase. See also vadding, Zork, 

and Infocom.  

 

It has recently been discovered how 

to run open-source software  on the 

Y-Crate gaming device. A number 

of enterprising designers have 

developed Advent-style games for 

deployment on the Y-Crate. Your 

job is to test a number of these 

designs to see which are winnable.  

Each game consists of a set of up to 

100 rooms. One of the rooms is the 

start and one of the rooms is the 

finish. Each room has an energy 

value between -100 and +100. One-

way doorways interconnect pairs of 

rooms.  

The player begins in the start room with 100 energy points. She may pass through any 

doorway that connects the room she is in to another room, thus entering the other room. The 

energy value of this room is added to the player's energy. This process continues until she 

wins by entering the finish room or dies by running out of energy (or quits in frustration). 

During her adventure the player may enter the same room several times, receiving its energy 

each time.  

The input consists of several test cases. Each test case begins with n, the number of rooms. 

The rooms are numbered from 1 (the start room) to n (the finish room). Input for the n rooms 

follows. The input for each room consists of one or more lines containing:  

 the energy value for room i  

 the number of doorways leaving room i  

 a list of the rooms that are reachable by the doorways leaving room i  

The start and finish rooms will always have enery level 0. A line containing -1 follows the last 

test case.  

In one line for each case, output "winnable" if it is possible for the player to win, otherwise 

output "hopeless".  
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Sample Input 

5 

0 1 2 

-60 1 3 

-60 1 4 

20 1 5 

0 0 

5 

0 1 2 

20 1 3 

-60 1 4 

-60 1 5 

0 0 

5 

0 1 2 

21 1 3 

-60 1 4 

-60 1 5 

0 0 

5 

0 1 2 

20 2 1 3 

-60 1 4 

-60 1 5 

0 0 

-1 

Output for Sample Input 

hopeless 

hopeless 

winnable 

winnable 
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11087  Divisibility Testing 

 

 

You will be given a list of n integers, <a1 a2 a3 . . . an> and an integer k. Find out the number of ways 

of choosing 2 integers (ai, aj), such that ai ≤ aj and 1 ≤ i, j ≤ n and i ≠ j and (ai + aj) is divisible by k. 

Every pair must be distinct. Two pairs, (a, b) and (c, d), are equal if a is equal to c and b is equal to d. 

  

Suppose we are given 5 integers <4 1 2 2 3> and k = 1. There are 7 ways of choosing different pairs 

that meets the above restrictions. 

(1, 2) (1, 3) (1, 4) (2, 2) (2, 3) (2, 4) (3, 4). 

  

Input 

The first line of input contains an integer T that determines the number of test cases. Each test case 

contains two lines. The first line consists of two integers n and k. The next line contains n integers. 

The i-th integer gives the value of ai. 

  

Output 

For each test case, output the case number followed by the number of ways to choose the pairs. 

  

Constraints 

- T < 100 

- 1 < n < 100001 

- 0 < k < 501 

- |ai| < 10000001 for any i 

  

Sample Input Output for Sample Input 

2 

5 1 

4 1 2 2 3 

5 2 

4 1 2 2 3 

Case 1: 7 

Case 2: 3 

  

Problemsetter: Sohel Hafiz 
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11691  Allergy Test 

 

A test for allergy is conducted 

over the course of several 

days, and consists of exposing 

you to different substances (so 

called allergens). The goal is 

to decide exactly which of the 

allergens you are allergic to. 

Each allergen has a live 

duration D measured in whole 

days, indicating exactly how 

many days you will suffer 

from an allergic reaction if you 

are allergic to that particular 

substance. An allergic reaction 

starts to show almost 

immediately after you have been exposed to an allergen which you are allergic to. The test 

scheme has two action points per day:  

1. At 8 o'clock each morning, at most one of the allergens is applied to your body.  
2. At 8 o'clock each evening, you are examined for allergic reactions.  

Thus an allergen with live duration D will affect exactly D allergic reaction examinations. Of course, if 

you have two or more active allergens in your body at the time of an observed reaction, you cannot 

tell from that information only, which of the substances you are allergic to. You want to find the 

shortest possible test scheme given the durations of the allergens you want to test. Furthermore, to 

allow simple large scale application the test scheme must be non-adaptive, i.e. the scheme should be 

fixed in advance. Thus you may not choose when to apply an allergen based on the outcome of 

previous allergic reaction examinations.  

Input 

The first line of the input file contains an integer N (N<30) which denotes the total number of 

test cases. The description of each test case is given below: 

 

The first line of the input contains a single integer k (1 ≤ k ≤ 20) specifying the number of 

allergens being tested for. Then follow k lines each containing an integer D (1 ≤ D ≤ 7) 

specifying the live duration of each allergen.  

Output 

For each test case, print in a single line the number of days of the shortest conclusive non-

adaptive test scheme. A scheme ends the morning when you no longer have active allergens in 

your body, thus a test scheme for a single allergen with live duration D takes D days.  
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Sample Input 

2 

3 

2 

2 

2 

5 

1 

4 

2 

5 

2 

Sample Output 

5 

10 

 

 


