[bookmark: Caesar_Cipher_Encoding]PROBLEM 1
Rotating Words
You are required to rotate a word a certain amount. For example, to rotate the word "Computer" by 1 results in "rCompute". Rotating it two more times gives you "terCompu". 
Input:
The first line contains the word (which will not have more than 15 letters). The second line contains an integer n, which will be less than the length of the word. You must rotate the word n times. 
Output:
The output will be the rotated word. 
Sample Input 
Computer
3

Sample Output 
terCompu


PROBLEM 2
Isn’t It Funny How a Bear Likes Honey?

One of the famous stories in A. A. Milne’s “The Tales of Winnie-the-Pooh” revolves around Pooh’s intent to steal some honey from a beehive high up in a tree. After failed attempts at climbing the tree, he decides to float up to the beehive with a balloon. Never mind the fact that the story involves a balloon inflated with regular air, we are going to calculate here whether a collection of helium-filled balloons is going to be enough to lift up Pooh.

In order to calculate that, we will give you Pooh’s weight as well as the radius of the balloons. We assume the balloons are perfectly circular. We will ignore the weight of the balloons themselves and strings. Here is what you need to know about flotation: each liter of helium (1000 cm3) is enough to lift one gram of weight. As a courtesy reminder, the volume of a sphere of radius r is (4/3)πr3 . We will make sure that in the inputs, there will be no case where the buoyancy exactly compensates for the weight, i.e., no “ties”. To avoid rounding problems, we will guarantee that either the buoyancy will fall short of the required one by at least 0.001, or will exceed the required one by at least 0.001.)

Input:
The first line is the number K of input data sets, followed by the K data sets, each of the following form:

The first line contains an integer b and a floating point number w. b ≥ 0 is the number of balloons Pooh is using, and w is Pooh’s weight (in grams).

This is followed by b lines, each containing one floating point number ri ≥ 0. This is the radius of the ith balloon (in cm).

Output:
For each data set, output “Data Set x:” on a line by itself, where x is its number. On the next line, output “Yes” or “No”, depending on whether the balloons together will be able to lift Pooh. Each data set should be followed by a blank line.

Sample input
2
2 5000.0
0.0
126.31
5 10000.0
78.0
78.0
78.0
78.0
78.0

Sample output
Data Set 1:
Yes
Data Set 2:
No



PROBLEM 3
Ciphertext

A Vigenere Cipher is a simple way to encrypt a string of alphabetic characters. In a Vigenere Cipher, an encryption keyword is chosen, and used to encode the message to be sent. Each letter in the keyword in sequence is used to encode one letter of the message to be sent. This is done by shifting the letter in the message by the value of each letter of the keyword in turn (A = 1, B = 2, etc.). So A, encrypted with the letter D, becomes E. Under this scheme, D = 4 and A = 1, so our encrypted letter's numerical value is 5, and E is the fifth letter of the alphabet. If the sum of the plain text letter and the key is greater than 26, the alphabet starts over with A = 27, B = 28, and so on.
If the message is longer than the keyword, the keyword is repeated until the appropriate length is achieved. Input is all uppercase, and the input will contain no white space.
For example, if the keyword is "KEY" and the message to be encoded is "Swordfish," the message would be encoded as follows:
SWORDFISH 	(19-23-15-18-4-6-9-19-8)
KEYKEYKEY 	(11-5-25-11-5-25-11-5-25)
DBNCIETXG 	(30-28-40-29-9-31-20-24-33)
Your job is to write a program that, given an encoded message and a key, decrypts the message to produce the original plain text.
Input:
The input file may contain several problems, each one comprised of two lines.

The first line of each problem consists of the encrypted message and the second contains the key.
Neither the key nor the encrypted message will be longer than 80 characters. The key and message will contain only alphabetic characters.
A line containing only -1 indicates the end of the test cases.
Output:
The output consists of a single line for each input case, containing the decrypted plaintext.
Sample Input
MYHULWMYRUFZ
LENTIL
MKZGBZOZJBLOVPEXG
SCUBA
-1

Sample Output
ATTACKATDAWN
THEEAGLEHASLANDED

PROBLEM 4
Hills and Plateaus

An ascent is a sequence of length two or more in which each element, except for the first, is larger than the one preceding it. An example of an ascent of length four is −3 2 4 5.

A descent is defined similarly, except that each element, except for the first, is smaller than the one preceding it. An example of a descent of length three is 5 2.

A hill is any sequence that is either an ascent or a descent.

A plateau is a sequence of length two or more in which each element, except for the first, is equal to the one preceding it. An example of a plateau of length three is 8 8 8.

A sequence can be broken up, in a unique way, into sub-sequences that are (unextendable) hills and plateaus. For example, consider the sequence −4 2 3 3 3 6 5 2 0 0 1 2 5 5

If we enclose each ascent within parentheses (i.e., ‘(’ and ‘)’), each descent within curly braces (i.e., ‘{’ and ‘}’), and each plateau within square brackets (i.e., ‘[’ and ‘]’), we get
 (−4 2 [3) 3 (3] {6) 5 2 [0}(0] 1 2 [5) 5] 

Notice that, where a hill meets a plateau (or two hills meet), the last element of one is the first element of the other.

Develop a program that, given as input a sequence of integers, reports the number of ascents, descents, and plateaus within that sequence, as well as the lengths of the longest ascent, longest descent, and longest plateau.

Input: 
The first line contains a positive integer n indicating how many sequences are to be processed. Each sequence is described by a positive integer m on one line, followed by m lines, each containing one element of the sequence.

Output: For each sequence given as input, four lines of output are to be produced. The first line reports the number of ascents within the sequence and the length of the longest one(s). (See the sample output below for the required format.) Similarly, on the second and third lines, respectively, are reported the number and maximum lengths of the descents and plateaus in the sequence. The fourth line is to be blank.


Sample Input 
2 
14 
-4 
2
3 
3 
3 
6
5
2
0
0
1
2
3
3
2
13
10

Sample Output
# ascents: 3 max length: 4
# descents: 1 max length: 4
# plateaus: 3 max length: 3

# ascents: 0 max length: 0
# descents: 1 max length: 2
# plateaus: 0 max length: 0


PROBLEM 5
Wind Chill

If you simply looked at the thermometer over an entire year, you could get the impression that the weather in Dayton is rather temperate. Yet those hot humid summer days, and those cold winter days with icy wind certainly don't feel temperate. That is of course because the temperature feels very different when it is humid or there is wind.

Scientists have determined (experimentally) formulas that describe what a temperature feels like to us given wind speed or relative humidity. For the rest of this problem, T will denote the temperature in degrees Fahrenheit, v the wind speed in miles per hour, and H the relative humidity  (contrary to custom, we will not write it in percent, but as a value 0 ≤ H ≤ 1, where 1 corresponds to 100%). 

WC denotes the temperature in degrees Fahrenheit that it will feel like to you on a day with wind speed v. 

The wind chill formula is

WC = 91.4 + (0.474677 – 0.020425 * [image: ]v + 0.303107 [image: ]* ) · (T – 91.4) 

The heat index formula tells you how hot it feels on a humid day, and is a little more complicated. 

HI = k1 + k2 * T + k3* H + k4 * T * H + k5 * T2 + k6 * H2 + k7 * T2 * H + k8 * T * H2 + k9 * T2 * H2 

where	k1 = -42.379
	k2 = 2.04901523
	k3 = 1014.333127
	k4 = -22.475541
	k5 = -0.00683783
	k6 = -548.1717
	k7 = 0.122874
	k8 = 8.5282
	k9 = -0.0199
 
Since we want the output in both Celsius and Fahrenheit, here is the conversion
 
[image: ]C = (5/9) * (T – 32) where C denotes the temperature in degrees Celsius. 

Input: 
The first line will contain the number K of input data sets. This is followed by the K data sets, each consisting of a single line with three floating point numbers T, v and H. T is the base temperature in degrees Fahrenheit, v the wind speed, and H the relative humidity. 

Output: 
For each data set, output its number, followed by what the temperature feels like on that day, both in degrees Fahrenheit and Celsius (and rounded to two decimals each). If the day is cold (base temperature below 60 Fahrenheit), use the wind chill formula, otherwise (base temperature 60 Fahrenheit or above) use the Heat Index formula. 







Sample input
3 
30.0 45.0 0.3 
85.0 10.0 0.8 
100.0 30.0 0.1
 
Sample Output
Data Set 1: It feels like -6.16 degrees (-21.20 Celsius) 
Data Set 2: It feels like 96.81 degrees (36.01 Celsius) 
Data Set 3: It feels like 94.75 degrees (34.86 Celsius) 

PROBLEM 6
Unimodal Palindromic Decompositions
A sequence of positive integers is Palindromic if it reads the same forward and backward. For example: 
23 11 15 1 37 37 1 15 11 23
1 1 2 3 4 7 7 10 7 7 4 3 2 1 1 
A Palindromic sequence is Unimodal Palindromic if the values do not decrease up to the middle value and then (since the sequence is palindromic) do not increase from the middle to the end. For example, the first example sequence above is NOT Unimodal Palindromic while the second example is.
A Unimodal Palindromic sequence is a Unimodal Palindromic Decomposition of an integer N, if the sum of the integers in the sequence is N. For example, all of the Unimodal Palindromic Decompositions of the first few integers are given below: 
1:    (1)
2:    (2), (1 1)
3:    (3), (1 1 1)
4:    (4), (1 2 1), (2 2), (1 1 1 1)
5:    (5), (1 3 1), (1 1 1 1 1)
6:    (6), (1 4 1), (2 2 2), (1 1 2 1 1), (3 3), (1 2 2 1), ( 1 1 1 1 1 1)
7:    (7), (1 5 1), (2 3 2), (1 1 3 1 1), (1 1 1 1 1 1 1)
8:    (8), (1 6 1), (2 4 2), (1 1 4 1 1), (1 2 2 2 1), (1 1 1 2 1 1 1),  ( 4 4), (1 3 3 1), (2 2 2 2), (1 1 2 2 1 1), (1 1 1 1 1 1 1 1)
Write a program, which computes the number of Unimodal Palindromic Decompositions of an integer.
Input:
Input consists of a sequence of positive integers, one per line ending with a 0 (zero) indicating the end.
Output:
For each input value except the last, the output is a line containing the input value followed by a space, then the number of Unimodal Palindromic Decompositions of the input value. See the example below.


Sample Input 
2
3
4
5
6
7
8
10
23
24
131
213
92
0

Sample Output
2 2
3 2
4 4
5 3
6 7
7 5
8 11
10 17
23 104
24 199
131 5010688
213 1055852590
92 331143


PROBLEM 7
Swamp Kangaroo

Kangaroos are fascinating creatures that can jump really far. That can be quite useful, in particular if you’re a kangaroo stuck in a swamp with only small islands of land, and crocodiles swimming around. In that case, you’d rather not land in the water. Besides mere jumping strength, it’s also useful to have some computational power to compute how exactly to use that jumping strength to get where you need to go.  That’s where — if you’re a swamped Kangaroo — your WSU programming buddies come in.

Here’s how we model Kangaroo movement. Kangaroos can only move North-South or East-West; no other directions (such as diagonals). Kangaroos can jump any integer distance between 1 and 5 in one hop, which takes them one unit of time. However, after a longer jump, they have to rest before being able to jump again. Specifically, after jumping distance d, the Kangaroo has to rest (d − 1)2 time units before being able to jump again. Also, if the next jump is in a different direction from the previous one, the Kangaroo takes an extra one time unit between the jumps to turn around.

The swamp will be described by a two-dimensional grid. Each entry is either water, denoted by a dot ‘.’, or land, denoted by ‘X’. Two locations will be marked with special symbols. ‘K’ denotes the initial position of the Kangaroo, and ‘G’ is the goal the Kangaroo wants to reach (both of these are of course land). You are to find the shortest time in which the Kangaroo could get to the goal (if at all). It does not matter if the kangaroo is tired when it arrives at its destination; it doesn’t have to rest.

Input:
The first line contains the number K of data sets. This is followed by K data sets, each of the following form:

The first line contains two number h, w (1 ≤ h, w ≤ 30). These give the height and width of the swamp map. This is followed by h lines, each containing exactly w characters. Each character is either a ‘.’, an ‘X’, a ‘K’, or a ‘G’. Together, these h × w characters describe the swamp.

Output:
For each data set, output “Data Set x:” on a line by itself, where x is its number. Then, on the next line, output the minimum amount of time in which the Kangaroo can reach the goal position. If there is no way to reach the goal, then output “Impossible” instead. Each data set should be followed by an empty line.

Sample Input
1
12 30
.......XXX......XX.....X.X.XX.
XK....XXXXXXXX..XX............
X......XXXXX....XX.X.X.X....X.
.......XXX....XX..............
..............XX...........XX.
...........................XX.
...XX....XX................XX.
..XXXX.....................X..
..XXXX........................
...XX.........XX....X....XXX..
........XX....XX.X..X..X.XGX..
.......XX................XXX..

Sample Output
Data Set 1:
64

PROBLEM 8
Connected Objects
John Q. Coder has found Dr. Downing's class too difficult and has decided to give up programming for a living to become an air cargo pilot in a tropical archipelago. He has already obtained his drivers license and purchased his pontoon plane. All he needs now is to find a nice collection of tropical islands where he can sell his services. Ideally, the area should have several small islands. More islands means more flights between the islands and thus more money. John has low resolution satellite images of several locations, but being the lazy sort, does not want to count the islands manually. Instead, he has convinced you to write a program to count the islands for him. You have agreed to do this so that you do not have to listen to how "hard" computer science is. 
Input:
John is providing his maps to you in a very simple format. This first line of the file contains two integers indicating the width and height of the map. The next height number of lines contain one row of data for the map represented as characters '~' for water and '*' for land. There may be multiple maps in the input file. Each map is separated by a blank line, and the letters "---" will be on a line by themselves after the last map. No map is larger than 80 x 80. 
Output:
Your goal is to output the number of unconnected islands on each map. A square of land is connected to another square if they are adjacent in any direction including diagonally. 
Sample Input
4 5
~~~~
~~~~
~~~~
~~~~
~~~~

5 4
*~~~~
*~~*~
~*~**
~~~**

8 9
~~~~~**~
**~~****
~**~~~~~
~~~~*~~~
~*~~~**~
~*~~~~**
~***~~~*
~*~~~~*~
~~~~~~~~
---

Sample Output
0
2
4


PROBLEM 9
Floor Plan
You work for a construction company and your boss is tired of figuring out the area of floor plans.  He wants you to write a program that will calculate the area of the polygons for him.  He currently figures out the area by dividing the polygon into triangles and adds up all the areas of the triangles.  He uses Heron’s Formula to find the area of a triangle.  Heron’s Formula is:
[image: ]
[image: ]
Where a, b and c are the lengths of the sides of a triangle
Your boss said he will provide you with the coordinates of all the corners of the floor.  He also tells you that there will be at least 3 coordinates per layout and no more than 50 coordinates.  He also insured that each wall will be straight and that all walls are convex.
Input:
There may be more than one problem per file.  Each of them will be separated by a blank line and the last line of each file will be -1.
Each problem starts with a line containing the name of the floor plan.  This is followed by at least 3 and no more than 50 lines containing coordinates for all the corners.  The coordinate will be giving as integers ranging from -50 to 50.  They will be giving as <X> <Y>.
Output:
Each problem will have one line of output.  You should print out your answer in the following format:
The area of <Floor Plan Name> is <Area>.
Your return value should be an integer but be warned not to round before the final answer, doing so could produce inaccurate results.
Sample Input
Rectangle
0 0
4 0
4 5
0 5

Triangle
0 0
0 -3
-4 0

-1

Sample Output
The area of Rectangle is 20
The area of Triangle is 6


PROBLEM 10
Connect Four
[image: ]Connect Four is a two players game which takes place on a vertical 7x6 rectangular board. One player has 21 yellow pieces and the other 21 red pieces. Starting with the yellow player, the players take alternating turns. Each player drops a piece at the top of the board into one of the seven columns; the piece falls down and fills the lowest unoccupied square. A player cannot drop a piece into a column that has already been filled (i.e. it already contains six pieces). The object of the game is to connect four pieces vertically, horizontally or diagonally. If the board is full and neither player has done so (i.e. after 42 moves if no one wins), the game is a draw.

For instance, the yellow player won the game described by this picture (notice the four yellow pieces in a diagonal line from the third to the sixth column).
Your job is to write a program to determine the winner of a recorded game of Connect Four.
Input:
· The input file may contain several problems, one for each line.
· Each line consists of exactly 42 digits (with no separators) from 1 to 7 included. Each digit occurs exactly 6 times. This sequence of digits represents the columns where the pieces are played. First digit=first move, second digit=second move, and so on. Remember: the yellow player always starts, so his/her moves correspond to the first, third, fifth, etc ... elements of the sequence. Once a player wins, the rest of the sequence of moves should be ignored.
· A line containing only -1 indicates the end of the test cases.
Output:
The output consists of a single line for each input case. That line can be one of the following
· Red wins after # moves.
· Yellow wins after # moves.
· It is a draw.

where # is the number on pieces already played by both players (number of pieces on the board) at the moment one player wins.
Sample Input
555644524345353643372211173771641622766217
455524444717776665254151767213662121233333
671421722222415733655411445541637757366336
-1

Sample Output
Yellow wins after 23 moves.
Red wins after 16 moves.
It is a draw.

PROBLEM 11
TAXI ROUTES

In the town of Gridville the road network is a perfect rectangular grid. Since the founders of Gridville were computer scientists, this grid is numbered starting from 0 in both the East-West (EW) and North-South (NS) directions. The roads running EW are called streets, and those running NS are called avenues. A taxi company has its depot in the SW corner of the grid (i.e. at the intersection of 0th St and 0th Ave.) The problem is to determine how many routes are available to the NE corner of the city driving only in an eastward or northward direction (that is, no backtracking is allowed). The situation is complicated by the fact that certain intersections are under construction and are therefore impassable. Note that we will guarantee that the number of routes will never exceed 2147483647 (2^31-1).
Input:
Input:
Input will consist of a sequence of ‘maps’. Each map begins with a line consisting of a pair of integers in the range from 1 to 30 giving the number of streets and avenues respectively. This is followed by a sequence of lines also containing pairs of integers which denote the impassable intersections (the first element of a pair is the street number, the second the avenue number). Note that neither the home nor the destination intersections will appear on this list. Input for a single map is terminated by the pair 0 0. Input as a whole is terminated by another line containing pair 0 0.

Output:
 For each map in the input, output a single line in the following form: Map <mapId>: <num>
Here <mapId> is the identification number of the map (an integer, beginning from 1), and <num> is the number of routes available. Note that <num> will never exceed 2147483647 (2^31-1).
Sample Input
3 3
0 0
5 5
1 1
2 2
3 3
0 0
4 4
1 0
0 1
0 0
0 0

Sample Output
Map 1: 6
Map 2: 10
Map 3: 0

PROBLEM 12
Conflicting Strings
In 2417 archaeologists discovered a large collection of 20th century text documents of vital historical importance. Although there were many duplicated documents it was soon evident that, as well as the damage due to time making much of the text illegible, there were also some disagreements between them. However, it was noticed that groups of texts could be made consistent, i.e. consistency between texts could be achieved by leaving out some (small) number of texts. For example, the texts:
ap***
ab*le
app*e
*p**e
(where * denotes an illegible character) can be made consistent by removing just the second text.
Input:
Input will consist of a sequence of sets of texts. Each set will begin with a line specifying the number of texts in the set, and the maximum number of texts which can be removed. This will be followed by the individual texts, one per line. Each text consists of at least one and no more than 250 characters, either lower case letters or asterisks. All the texts in a set will be the same length and there will be no more than 10,000 texts in a set. The sequence of sets is terminated by a line containing two zeros (0 0).
Output:
Output for each set consists of a line containing one of the words ‘Yes’ or ‘No’ depending on whether or not the set can be made consistent by removing at most the specified number of texts.
Sample input
4 1
ap***
ab*le
app*e
*pple
3 1
abc
*ab
cb*
4 2
fred
ferd
derf
frd*
0 0

Sample output
Yes
No
No

PROBLEM 13
Falling Leaves
Each year, fall in the North East region is accompanied by the brilliant colors of the leaves on the trees, followed quickly by the falling leaves accumulating under the trees. If the same thing happened to binary trees, how large would the piles of leaves become?
We assume each node in a binary tree "drops" a number of leaves equal to the integer value stored in that node. We also assume that these leaves drop vertically to the ground (thankfully, there's no wind to blow them around). Finally, we assume that the nodes are positioned horizontally in such a manner that the left and right children of a node are exactly one unit to the left and one unit to the right, respectively, of their parent. Consider the following tree:

[image: http://acm.uva.es/p/v6/p699.gif]

The nodes containing 5 and 6 have the same horizontal position (with different vertical positions, of course). The node containing 7 is one unit to the left of those containing 5 and 6, and the node containing 3 is one unit to their right. When the "leaves" drop from these nodes, three piles are created: the leftmost one contains 7 leaves (from the leftmost node), the next contains 11 (from the nodes containing 5 and 6), and the rightmost pile contains 3. (While it is true that only leaf nodes in a tree would logically have leaves, we ignore that in this problem.) 
[bookmark: SECTION0001001000000000000000]Input : 
The input contains multiple test cases, each describing a single tree. A tree is specified by giving the value in the root node, followed by the description of the left subtree, and then the description of the right subtree. If a subtree is empty, the value -1 is supplied. Thus the tree shown above is specified as 5 7 -1 6 -1 -1 3 -1 -1. Each actual tree node contains a positive, non-zero value. The last test case is followed by a single -1 (which would otherwise represent an empty tree). 

[bookmark: SECTION0001002000000000000000]Output :
For each test case, display the case number (they are numbered sequentially, starting with 1) on a line by itself. On the next line display the number of "leaves" in each pile, from left to right, with a single space separating each value. This display must start in column 1, and will not exceed the width of an 80-character line. Follow the output for each case by a blank line. This format is illustrated in the examples below. 

[bookmark: SECTION0001003000000000000000]Sample Input  
5 7 -1 6 -1 -1 3 -1 -1
8 2 9 -1 -1 6 5 -1 -1 12 -1 -1 3 7 -1 -1 -1
-1

[bookmark: SECTION0001004000000000000000]Sample Output 
Case 1:
7 11 3

Case 2:
9 7 21 15

PROBLEM 14
Wikipedia Dominance
In Wikipedia, articles on topics often contain links to other topics.  Suppose we want to find out what the “most important” topic on Wikipedia.  One way to define that is through the concept of “dominance”, using the following rule:
If topic A contains a reference to topic B, but topic B doesn’t contain a reference to topic A, topic B dominates topic A (in other words, B is more important because A needs to link to B to be complete, but B doesn’t need a link to A).
In a real-life example, “Asia” dominates “apples”, because the Wikipedia entry for apples contains a link to Asia, but the entry for Asia doesn’t contain a link to apples.  If the Asia article had a link to apples, then there would be no dominance between the two articles.
One potential problem with this method of finding more important articles is that it is possible for there to be a circular chain of articles dominating each other (i.e. A dominates B, B dominates C, and C dominates A).  We’d like to detect this situation if it arises.  Your task is to look at a series of articles and find out if this circular dominance situation exists.
Input:
There will be several input instances.  Each instance will begin with an integer, n, denoting the number of articles to consider, n ≤ 20.  A value of n=0 will mark the end of input.
If n ≥ 1, there will then follow n lines of text.  Each line will begin with a string, which will be the name of the article.  Then there will be an integer m, which will be the number of references in the article (0 ≤ m ≤ n-1, since an article can’t reference itself).  Then there will be m strings, which will be the names of the articles referred to from the current page.  
Each string will have no white space in it, and all strings in references will be listed as a page on one of the n lines (though it’s possible for a page to not be referenced at all).
Output: 
For each input instance i, output either:

Case i: There is a dominating circle.
or
Case i: There is no dominating circle.

whichever is appropriate.



Sample Input 
5
Apple 2 Banana Cow
Banana 1 Cow
Cow 1 Dallas
Dallas 2 Apple Banana
Elephant 3 Apple Banana Cow
7
Algeria 2 Bali Canada
Bali 2 Denmark Ecuador
Canada 2 France Germany
Denmark 0
Ecuador 0
France 0
Germany 0
3
Alien 1 FBI
FBI 1 Moon
Moon 1 FBI
0

Sample Output
Case 1: There is a dominating circle.
Case 2: There is no dominating circle.
Case 3: There is no dominating circle.
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