Great Computer Challenge
Scientific/Non-Business Programming
Level IV
2010

Your team will be scored on their solutions to the following problems.

1. Triangles, Triangles!  Your program is to accept from the user the x and y coordinates of three points in a plane. Your program should then determine if those points describe a triangle and if they do, they type of triangle they describe. Specifically Equilateral, Isosceles, or Scalene and in terms of their angles they can be acute, right, obtuse, or equiangular. 
       Run time example for points (0,0), (0,3) and (4,0):
>Please input your three points now. 

>0  0  0  3  4  0

>this is a right scalene  triangle

Be sure to account for all exceptional cases.

2. Shark Tracks!  Your program will analyze data collected by electronic tags placed on great white sharks in waters around the world. The tags collect and record water temperature, depth and light levels to help scientists determine where a shark travels. These tags will transmit data for several days using satellite-based technology. Your program will read an input file containing this collected data and determine whether a user defined tag number is present. If the specified tag number is present, you should calculate high, low, and average values for temperature, depth, and light levels for that particular tag, and compare it to the same calculated values for all other shark tags in the file combined. Output should also include the tag number specified by the user, along with additional file information concerning position.
Example Data:


tag number
x-position 
y- position, 


temp 1    temp2    temp3    temp4    temp5    temp 6    temp7    temp8

depth1    depth2   depth3   depth4   depth5   depth6   depth7   depth8   depth9

light1       light2      light3     light4      light5      light6      light7

tag number
x-position 
y- position, 


temp 1    temp2    temp3    temp4    temp5    temp 6    temp7    temp8    temp9    temp10

depth1    depth2   depth3   depth4   depth5   depth6   depth7   depth8   depth9 

light1       light2      light3     light4      light5      light6      light7

tag number
x-position 
y- position, 


temp 1    temp2    temp3    temp4    temp5    temp 6    temp7    temp8    temp9

depth1    depth2   depth3   depth4   depth5   depth6

light1       light2      light3     light4      light5      light6      light7     light8      light9     light10    light11

3. Maximal Sequences!  In this problem the user is to provide a series of positive and negative integer values. Your code will then search through the sequence which has NO MAXIMUM LENGTH, but minimally would consist of 1 entry and find the largest sub-sequence of values. If the subsequence sum appears more than once then all maximal subsequences should be listed.
Runtime Samples:

>how many integer values in this sequence? 

>8

>please enter the values now

>6  7  4  -4  2 -15  2  9

>maximal sequence: 6  7  4 at positions 0, 1, 2

>how many integer values in this sequence?

>10

>please enter the values now

>-1  0  5  0  5 -3  2  -11  10  -2

>maximal sequence 5  0  5 at positions 2, 3, 4

>maximal sequence 10 at position 8

>how many integer values in this sequence
>1

>please enter the values now

>-1

>maximal sequence is -1 at position 0

>how many integer values in this sequence

>0

>sorry not allowed

>how many integer values in this sequence

>5
>enter the values now
> 2  4  5 0  2

>maximal sequence is 2 4 5 0 2 at positions 0, 1, 2 , 3, 4

4. Watson and Crick, two names that are associated with scientific greatness. Their analysis of the structure of DNA has lead to seemingly limitless scientific advancements and standing on the shoulders of those giants was George Garnow who first suggested a 3 letter code to encode the 20 standard amino acids used by living cells.  
	Alanine/A GCU, GCC, GCA, GCG
	 Leucine/L UUA, UUG, CUU, CUC, CUA, CUG 

	Arginine/R CGU, CGC, CGA, CGG, AGA, AGG 
	Lysine/K AAA, AAG

	 Asparagine/N AAU, AAC
	 Methionine/M AUG

	 Aspartic acid/D GAU, GAC 
	Phenylalanine/F UUU, UUC 

	Cysteine/C UGU, UGC 
	Proline/P CCU, CCC, CCA, CCG

	 Glutamine/Q CAA, CAG
	 Serine/S UCU, UCC, UCA, UCG, AGU, AGC 

	Glutamic/E GAA, GAG 
	Threonine/T ACU, ACC, ACA, ACG 

	Glycine/G GGU, GGC, GGA, GGG 
	Tryptophan/W UGG 

	Histidine/H CAU, CAC
	 Tyrosine/Y UAU, UAC

	 Isoleucine/I AUU, AUC, AUA 
	Valine/V GUU, GUC, GUA, GUG 

	START AUG 
	STOP UAA, UGA, UAG


You code should prompt the user for the name of a text file which contains a sequence of characters that represents the building blocks of various amino acids.  The code should look for the start codon(AUG) . Once it is found then the code should travel down the string processing the data  if STOP has not been found or back UP the string if STOP has already been located. Each codon will be translated into the various amino acids in the protein between the START and STOP codons.  Two run time samples follow of the same protein sequence but one encounters START first, the other encounters STOP first.
Runtime Sample data 1:                         Runtime Sample 2:
	GGUUUUAUGAAUCCCGUUUGACCC
	CCCUGAGUUCCCAAUAUGUUUGGU

	Output
	Output

	GGU 
*
	CCC     *

	UUU
*
	UGA    STOP

	AUG 
START
	GUU    VALINE

	AAU 
ASPARAGINE
	CCC    PROLINE

	CCC 
PROLINE
	AAU  ASPARAGINE

	GUU
VALINE
	AUG   START

	UGA
 STOP
	UUU *

	CCC 
*
	GGU *
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