1. Ampersands

Program Name: Ampersands.java Input File: none

James wants to print a design of ampersands (&) to use as a pattern for an art project. You are to print his design as
shown below.

Input
There is no input for this problem.

Output
You are to output a triangle of ampersands (&) with 20 rows as shown below.

Output to Screen
§866666666866886666&E
§86666666866686666&E
§86668666866686666E
§88668&6EE&EEE&ES
§6666666668666&E
§666686666666&E
§8666866686666&
86668866886
§6&668&666&E
§86668666&&
§666686666&
§8&668&&G

§8&666&&

§8&66&&

§8&&&S

§8&&&

§8&&

§&&6&

&&

&
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2. Bingo
Program Name: Bingo.java Input File: bingo.dat

Bingo is a game played with 24 integers in the range [1, 75] placed randomly in a 5 x 5 matrix on a card and a free
space placed in the middle square of the card. The five columns are named B, I, N, G, and O respectively from left
to right. For a card to be valid, it must meet the following requirements:

B column can only have integers 1 through 15 I IN|G|O

I column can only have integers 16 through 30 17 | 33 149 | 64

N column can only have integers 31 through 45 21 | 44 | 56 | 73

G column can only have integers 46 through 60 25 1 * 159169

O column can only have integers 61 through 75 16 | 45 | 46 | 61

w|o|T|o|w|w

There is exactly one free space (marked by an asterisk (*)) and it must be in 31 30 | 37 | 60 | 70

square of the N column

You are to write a program that verifies that a given Bingo card meets the requirements above and is therefore a
valid Bingo card.

Input

The first line will contain a single integer n that indicates the number of Bingo cards to follow. Each of the next n

sets of 5 lines will contain a prospective Bingo card. Each card will have five integers on each line (except the line
that has an asterisk (*) indicating the free space instead of an integer). The integers will be in the range [1,75]. No
integer will appear more than once on a given card.

Output
For each card, print VALID if the card is a valid card or print INVALID if the card is not a valid card.

Example Input File

16 31 46 61
17 32 47 62
18 * 48 63

19 34 49 64
20 35 50 65
1 19 35 47 63
12 21 41 46 73
7 15 * 59 61

14 29 34 55 70
2 30 40 60 68

g W N PN

Example Output to Screen
VALID

INVALID
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3. Burning Down the Disc

Program Name: Burn.java Input File: burn.dat

Steve is burning a CD of his favorite music. The problem is that every time he tries to burn a CD, the songs he
wants to put on the CD take up more space than is available. Since Steve values all the songs equally (otherwise he
wouldn't want to put them on the CD), his goal is to fill the CD with as many minutes of music as possible.

Write a program that will tell Steve which songs to put on the CD so he will have the least number of minutes
wasted. No song is to be placed on the CD more than once. It is possible that none of the songs will fit on the CD.

Input
*  The first line will contain a single integer n that indicates the number of data sets to follow.
¢ Each data set will consist of three lines.
o The first line of each data set will be a single integer c that indicates the capacity, in minutes, available
on the CD for this data set. Each data set has only a single CD.
o The second line of each data set will be a single integer m that indicates how many different songs Steve
is considering to put on this CD.
o The third line of each data set will be m integers, separated by spaces, that indicate how long each song
is in minutes.

Output
*  Each data set will have a single optimum solution that results in the least amount of wasted space on the

CD. For each data set, output a single line that contains the following:

o The line will start with "CD <num>: " where <num> is the data set number.

o The next value in the line is an integer that indicates how much space is unused on the CD for the
optimum solution, followed by a single space.

o The rest of the line will contain the length in minutes of the songs to put on the CD in ascending order
and separated by a space.

Example Input File
3

50

6

40 30 22 22 10 5
24

5

30 40 35 30 25
50

10

40 60 22 15 51 22 5 55 32 70

Example Output To Screen
CD 1: 0 10 40

CD 2: 24

CD 3: 1 5 22 22
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4. Echo Print

Program Name: Echo.java Input File: echo.dat

Virgil is writing a program that uses an input file. He wants to print the input file to check that he is reading it
correctly. Write a program that will read one line at a time and then print that line to the screen.

Input
The input file contains an unknown number of lines.

Output
Print all of the lines in the input file.

Example Input File

Mary had a little lamb

Jack be nimble, Jack be quick
Hickory, Dickery, Dock

Example Output To Screen
Mary had a little lamb
Jack be nimble, Jack be quick
Hickory, Dickery, Dock
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5. Palindromic Square

Program Name: Palindromic.java Input File: palindromic.dat

A palindromic integer reads the same forwards or backwards. All single digit integers are palindromic. But some
palindromic integers are more interesting than others. For exam}z)le, the palindromic integer 595 can be expressed as
the sum of the squares of consecutive integers: 595 = 6> + 7> + 8* + 9>+ 10> + 11> + 12°. We will call an integer a
palindromic square if it is a palindromic integer that can be expressed as the sum of the squares of two or more
consecutive positive integers.

You will be given a set of integers to determine whether each integer is first a palindromic integer, and if so,
whether the integer is also a palindromic square.

Input
The first line will contain a single integer n that indicates the number of lines to follow. Each of the next n lines
will contain a single integer to be tested.

Output
Print each integer followed by a space, whether the integer is PALINDROMIC or NOT PALINDROMIC followed by
a space, and finally, for palindromic integers only, whether the palindromic integer is SQUARE or NOT SQUARE.

Example Input File
4

5

121

595

818

Example Output to Screen

5 PALINDROMIC SQUARE

121 PALINDROMIC NOT SQUARE
595 PALINDROMIC SQUARE

818 PALINDROMIC SQUARE
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6. Shiffles

Program Name: Shiffles.java Input File: shiffles.dat

Two words are said to be Shiffles if the letters in one word are shifted some number of letters to the right in the
alphabet, then the letters either form a new word or may be rearranged to form a new word.

For example, each of the letters in the word FIB are shifted three letters to the right so F shifts to I, I shifts to L
and B shifts to E. The new letters, ILE are then rearranged to form the word LIE.

You will be given two words to determine if the second word is a “shiffle” of the first word.

Input

The first line will contain a single integer n that indicates the number of lines to follow. Each of the next n lines
will contain an integer m that will indicate the number of letters for the shift, a space, and then two words separated
by a space.

Assumptions
Both words will consist of the same number of uppercase letters. The last m letters of the alphabet will not appear in
the first word.

Output
Print YES if the second word is a “shiffle” of the first word or print NO if it is not.

Example Input File
3

3 FIB LIE

5 BAD FOG

7 NILE PLUS

Example Output to Screen
YES

NO

YES
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