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Problem A: Rhyme Time

A rhyme scheme for a poem of n lines consists of n characters, where character i of the
rhyme scheme is associated with the rhyming sound for the word at the end of line i in the
poem. Consider for example the following poem and its associated rhyme scheme:

There once was an angry programmer A

Whose computer soon faced a hammer A

If he could not evolve B

An algorithm to solve B

This problem of poetry grammar A

Rhymes schemes are quite easy to find C

Take the word at the end of each line C

If it sounds like another D

Assign the same letter, my brother D

Put them all in a row and resign C

The programmer’s problem it seems E

Take an integer n from your streams E

Compute in good time C

For a poem of n lines C

The number of possible rhyme schemes E

Rhyme schemes can be constructed as follows:

1. Assign the first line the character A

2. For each line following the first:

(a) If that line rhymes with any previous line, assign it that line’s character

(b) If that line does not rhyme with any previous line, assign it the next unused
character (alphabetically)

For example, the 5 possible rhyming schemes for a poem with n = 3 lines are:

AAA

AAB

ABA

ABB

ABC
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Write a program which, given the numbers of lines in each of a set of poems, computes and
outputs the number of distinct rhyming schemes possible for each poem.

Input

The first line of input contains the number of test cases n. For each case, the input consists
of one line containing one value which specifies the number of lines in a particular poem.
You may assume that all input files are formatted correctly.

Sample input:

4

1

2

3

4

Sample output:

A poem with 1 lines has 1 rhyme schemes

A poem with 2 lines has 2 rhyme schemes

A poem with 3 lines has 5 rhyme schemes

A poem with 4 lines has 15 rhyme schemes
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Problem B: Billiards

Dr. Jim is tired of losing when he plays billiard with his physics friends, so he asks you to
write a program to help him refine his skills. The input of his program includes five variables:

w = width of the billiard table (in metres)

α = angle of departure of the ball (varies from 0 to 180◦)

v = the ball’s initial velocity (metres/second)

d = the ball’s deceleration rate (metres/second2) (d ≥ 0)

x = the x-coordinate of the position of the hole (y-coordinate is zero)

As illustrated in the figure below, the initial position of the ball is at the origin of the
coordinate axis (x=0, y=0) which can be assumed to not be in the hole according to the
definition. The billiard table has only two edges, extending forever, between which the ball
bounces. The edges of the table are true; i.e. the ball bounces between the table edges in
perfect manner, where the angle of incidence equals the angle of reflection.

The ball and the hole are considered as mathematical points — their dimensions are zero.
The ball is considered to enter the hole if the distance to the hole along the lower edge
becomes smaller or equal to ε = 0.001 metres at any time.

3



Input

The first line of input contains the number of test cases n. For each case, the input consists
of one line containing five floating-point values, one for each of the five variables.

Output

For each test case, the program should output one line containing one word — HIT if the
ball enters the hole, or MISS otherwise.

Sample input:

3

1 45 2 0 4

1 135 2 0.5 -4

1 45 2 0.3535 4

Sample output:

HIT

MISS

HIT
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Problem C: Staffs of Moria

The mines of Moria is a dangerous labyrinth that is full of zombies, werewolves, orcs, and
doors, all of which can can kill a traveler. Alas, these dangers make it a draw for tourists
and thrill seekers. When a traveler walks through the mines of Moria, they record what they
encounter along the way by making a mark on their staff (walking stick). NavCan specifies
that a standard code be used when recording one’s journey through the mines. So, given a
staff, it is possible to determine what a traveler has encountered along the way. This cuts
down on coroners’ inquests.

Some tourists have gone into the mines of Moria and have vanished. As you walk through
the mines yourself, you find their staffs along the way. It is your task to determine what
happened to the tourists! That is for each staff you must determine if its owner escaped
or came to an unpleasant end. Your task is to write a program that will determine what
happened to a staff’s owner!

Input

The first line of input contains the number of test cases n. For each case, the input consists
of a single line which represents one staff and contains one or more characters delimited by
spaces — these represent the markings on the staff. There are eight (8) different kinds of
markings (characters).

k : denotes a key (object) that can be used once to open one door.

D : denotes a door (obstruction) that can only be opened with a key.

s : denotes a sword (object) that can be used up to five times to kill an orc.

O : denotes an orc (obstruction) that can only be killed with a sword.

b : denotes a silver bullet (object) that can be used once to kill a werewolf.

W : denotes a werewolf (obstruction) that can only be killed by a silver bullet.

f : denotes a flare (object) that can be used up to two times to kill a zombie.

Z : denotes a zombie (obstruction) that can only be killed by a flare.

A line of characters denotes a record of objects and obstructions that a traveler has encoun-
tered in the mine. The maximum length of a line is 2500 characters.
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Semantics

A traveler encounters objects and obstructions (described above) as they travel through
Moria. A traveler can pick up and carry a limited number of objects: 100 keys, one sword,
200 bullets, and 10 flares. A traveler must have the appropriate object at hand if they
encounter an obstruction, otherwise they die, e.g. they need a key to get by a door, a flare
to kill a zombie, etc. Objects have a limited number of uses, e.g. flares burn up, swords
rust from orc’s blood, bullets can only be fired once, and keys get stuck in locks. When a
traveler encounters an object, they will pick it up unless they cannot carry any more objects
of that type. In that case, they will replace their oldest object of the same type with the
new one, e.g. a traveler will drop a rusty sword if they encounter a fresh one and a traveler
will replace a partially consumed flare with a new one.

Output

For each test case, your program must output (to stdout) one of the following lines:

Killed by starvation. (If the traveler was stopped by a door.)

Killed by an orc. (If the traveler was stopped by an orc.)

Killed by a werewolf. (If the traveler was stopped by a werewolf.)

Killed by a zombie. (If the traveler was stopped by a zombie.)

Escaped! (If the traveler did not die and hence escaped the mine.)

Each line must be terminated by a newline.

Sample input: Sample output:
8 ***** Not part of output! *****
f Z Z k D b W s O O O O O Escaped!

f Z k D b W s O Escaped!

f Z k D b W s O D Killed by starvation.

f Z k D b Z W s Z Killed by a zombie.

f Z k D b Z W s W Killed by a werewolf.

s O f O Z O k O D b O W O Killed by an orc.

s O s f O Z O k O D b O W O Escaped!

s s O f O Z O k O D b O W O Killed by an orc.
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Problem D: Ooooh, SHINYTM!

The renowned consumer electronic giant AsparagusTM has just released their new must-have
gadget, the all-new SHINYTM. But just how “must-have” is it? Uptake of this device depends on
several key things, namely the cost, people’s disposable income, and people’s susceptibility to peer
pressure as the gadget is bought by others.

Peer pressure can have both negative and positive effects, depending on the individual. Having
some friends with a SHINYTM can encourage you to buy one, but having too many friends with a
SHINYTM can, in some cases, prevent you from buying one since the gadget loses its novel appeal.

To model how the SHINYTM is bought by people, we consider each person to have a set of friends
whose purchases influence them. Note that person x may influence person y without person y
influencing person x. Each person x also has positive and negative peer-pressure thresholds bx and
rx; a person will buy a SHINYTM if the number of their friends who already have one (at the end of
the previous round of purchasing), nx, satisfies bx ≤ nx ≤ rx at a time they can afford the purchase
price.

Each person also has an amount of disposable income that can be spent on the SHINYTM. Everyone
starts with no money, but the money that each person x has increases each round by their individual
disposable income dx.

Ultimately we want to know how many people in the group being analyzed will eventually buy the
SHINYTM at its current price p.

Input

The input starts with the number m of test cases to be analyzed.

Each test case starts with the number of people 0 < n < 100 in the scenario and the price p > 0 of
the SHINYTM (in integer dollars).

The remaining n lines for this case each give the information for one of the people, who are
considered to be indexed from 0 to n− 1. The first number on the line for person x is the person’s
disposable income dx > 0 (in integer dollars), followed by their peer-pressure thresholds bx ≥ 0 and
rx ≥ 0 (integers).

The remainder of the line lists, in increasing numerical order, the indices of the friends who influence
x.

Output

For each case, output one line containing the number of people who eventually buy a SHINYTM in
that scenario.
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Sample input:

2

4 800

200 1 3 1 2 3

600 0 0 0 2

150 0 1 0 1 3

200 3 3 0 1 2

3 400

500 2 2 1 2

200 0 1 0 2

350 1 1 0 1

Sample output:

2

3
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Problem E: Tourism

Toodeeburough has some amazing tourist attractions. The department of tourism has determined
a set of desirable orders in which to see these attractions to maximize the tourists appreciation of
all that Toodeeburough has to offer. The attractions are already built. All that is left to do is
make a straight road through Toodeburough to see them.

Your job is to determine whether or not a straight road can be built in Toodeeburough
so that a tourist driving along the road will encounter the attractions in the order
specified by the department of tourism.

Attractions can be at a varying distance to the road and are allowed to be on either side of the
road. However, all laneways into the attractions (and thus to their entrance to the road) will be
the shortest path to the road and will meet the road at a 90 degree angle.

Input

The input starts with the number n of test cases to be analyzed.

Each test case will have five parts:

1. a line contain a one-word name of the test case (maximum 20 characters)

2. the number of attractions in Toodeeburough for the test case

3. for each attraction in the test case, a line containing integer x and y coordinates of the
attraction. The “attraction id” of the attraction is the order of the attraction in this list,
with the first attraction being id 1

4. a line containing the number of attraction orders to consider for that test case

5. a list of orders of attraction id numbers, one order per line with spaces separating each
attraction id

You can assume

• no three attractions are co-linear (fall on the same line),

• the attractions will be listed in sorted order by x coordinate and with ties broken by a sort
on the y coordinate,

• no attraction will appear more than once in any single ordering of attractions, and

• if a road exists then the entrances to the attractions along the road will not be right on top
of one another.

Output

For each test case, the program should output the name of the test case on a line by itself and, for
each order of the attractions, the program should output “yes” if a straight road can be built that
has the attractions appearing in that order and “no” if no such line exists (each response should
appear on a line by itself).
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Sample input: Sample output:
2 ***** Empty space not part of output! *****

TestA

4

1 1

3 3

4 1

6 2

9 TestA

1 2 3 4 yes

1 4 3 2 no

2 1 3 4 yes

2 4 1 3 yes

3 1 2 4 no

3 2 4 1 no

3 4 1 2 yes

4 1 2 3 no

4 2 3 1 yes

TestB

12

-5 10

-1 -2

0 0

0 20

5 8

10 -5

20 5

25 18

30 -10

33 -7

39 21

40 0

6 TestB

1 2 10 8 6 4 7 no

1 3 6 8 10 yes

3 7 6 5 11 8 10 no

8 5 3 2 1 9 no

9 10 6 7 5 1 8 4 11 yes

12 11 10 9 8 7 6 5 4 3 2 1 yes
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Problem F: Robbie the Robot

Robbie the Robot takes a ‘program’ as input and counts how many instructions he interprets before
returning to his starting cell.

Robbie starts in cell (1,1) which is the bottom left corner of a 20 by 20 grid. There is an obstacle
at cell (5,5), and an attempt to move outside of the grid is the same as encountering the obstacle.

Robbie understands instructions each containing a letter (the operation) and a positive integer (the
operand), representing a line number.

The operations ‘N’, ‘S’, ‘E’, and ‘W’ do not use their operand (always ‘0’), but cause Robbie to
move one cell in the indicated direction (up, down, right, and left, respectively) if possible. An
attempt to move into a cell with an obstacle results in no move, but the attempt is counted in the
total number of instructions interpreted.

The operation ‘G’ requires Robbie to ‘goto’ the line number in his program as indicated by the
operand (the target line will always exist), and the instruction is counted. Note that lines in the
program are numbered starting with one (1).

The operations ‘n’, ‘s’, ‘e’, and ‘w’ have an effect only if a move in that direction would cause
Robbie to hit an obstacle (including a wall), in which case the operation is treated as a ‘G’ (goto)
operation, and Robbie will ‘goto’ the line number in the operand. In either case, the operation is
counted as an instruction interpreted.

Input

The first line of input contains the number of test cases t. For each case, the input begins with the
number of instructions i that follow for that case. Remaining lines for the case have an operation,
a space, and a nonnegative integer operand representing a line number or zero (0).

Output

For each case, output one line containing the number of instructions Robbie must interpret before
returning to the starting cell; however, if Robbie makes 1000 moves without success, output -1.

11



Sample input:

3

11

N 0

n 4

G 1

E 0

e 7

G 4

S 0

s 10

G 7

W 0

G 10

2

N 0

w 1

10

N 0

e 5

E 0

G 1

S 0

S 0

S 0

S 0

W 0

G 9

Sample output:

205

-1

23
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