
Mu Alpha Theta National Convention: Huntsville, 2004

Calculator Programming Contest
Please read all directions and sample problems carefully.

The Calculator Programming Contest consists of 4 programs.

You may use any Mu Alpha Theta approved calculator for this contest. 

You will have two hours to complete this test.    

At the end of that time, you will turn in a single calculator and the Calculator Information Sheet (CIS).  The calculator should contain programs that are the solutions to the contest problems.  The CIS should contain instructions for executing each program.  Once started, each program should include all subsequent instructions necessary to complete the run of that program.

Make NO marks on the Calculator Scoring Sheet (CSS).  Judges will record your scores here.


INPUT values can be entered in any manner convenient to the programmer.  The commas in the INPUT data are not required, nor is it required that input has to be on a single line.  PRECISE input instructions should be included within each program to prevent misunderstandings.  


Calculator memory must be completely cleared before the contest.  Please remove the batteries from your calculator.


The only reference material allowed is the official reference manual supplied with the calculator.  The manual must be in new, unmarked condition.  No other reference materials may be used.

Because of differences in calculators' display abilities, OUTPUT values may be displayed in any convenient method.  For example, in question 3, the output is an ordered pair (0.61538, 0.15385). Since many calculators do not allow multiple outputs on a single line, multiple-line output is also acceptable. i.e.

0.61538

0.15385
If you do use an alternate form, be SURE that the answer is displayed in an understandable manner.  Make sure individual parts of multiple answers are either labeled OR displayed in the same order as the canonical answer.

Please look at the Calculator Scoring Sheet (CSS) for information about the scoring rubric.

Notice that each output has a point value.  There are also points awarded (or subtracted) for ease of use.  If the judges find your programs easy to start and use, you may receive additional points.  Ties will be broken by the sudden death method applied as follows.  1.  Total points on each question (excluding Usage).  2.  Individual points on each sub output.  3.  Total points for each question (including usage).  4. Total Usage points  

Calculator Information Sheet (CIS)

Be sure that this information is also attached to your Calculator.

School ID 



School Name 



     Sponsors Name 




Student ID 



Student Name 



     Calculator Type 



Detailed instructions for executing a program:

Program 1 Name 




Program 2 Name 




Program 3 Name 




Program 4 Name 




Calculator Scoring Sheet (CSS)

Calculator Cleared (Batteries removed) 


	1
	Out1
	Out 2
	Out 3
	Out 4
	Out 5
	
	
	Sub
	Usage
	Total

	
	5
	5
	5
	5
	5
	
	
	25
	-4 to 8
	

	
	
	
	
	
	
	
	
	
	
	

	2
	Out 1
	
	
	
	
	
	
	Sub
	Usage
	Total

	
	10
	
	
	
	
	
	
	10
	-4 to 8
	

	
	
	
	
	
	
	
	
	
	
	

	3
	Out 1
	Out 2
	Out 3
	Out 4
	Out 5
	
	
	Sub
	Usage
	Total

	
	5
	5
	5
	5
	5
	
	
	25
	-4 to 8
	

	
	
	
	
	
	
	
	
	
	
	

	4
	Out 1
	Out 2
	
	
	
	
	
	Sub
	Usage
	Total

	
	5
	5
	
	
	
	
	
	10
	-4 to 8
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	FINAL

SCORE
	

	
	
	
	
	
	
	
	
	


Usage






	Element
	OK
	Good!
	P1
	P2
	P3
	P4

	Multiple Runs without restarting
	1
	
	
	
	
	

	View input/output easily
	1
	
	
	
	
	

	Intuitive Menu (if applicable)
	1
	1
	
	
	
	

	Runs in Reasonable Time
	1
	1
	
	
	
	

	Other Features (optional)
	1
	1
	
	
	
	

	
	Once
	Multiple
	
	
	
	

	Program Crashes
	-2
	-2
	
	
	
	

	
	Total
	
	
	
	


Program 1


A number, N, are classified as deficient, perfect or abundant by comparing the sum of the unique factors (not including N) of the number to the number itself.  For example, 6 is considered perfect because the sum of its unique factors (1,2,3) is the same as the number itself, 6.  The number 4 is considered deficient because the sum of its unique factors (1,2) is 3 and that is less than 4.

This program will take as input five integers.  For each number, the program will print the factors and then determine if the number is deficient, perfect or abundant.  (If the output doesn’t fit on your screen MAKE SURE that you insert a pause so that the judges can comfortably inspect the output)

INPUT:
N1: 6

N2: 4

N3: 10

N4: 9

N5: 100

OUTPUT:

A: 1 2 3 perfect

B: 1 2   deficient

C: 1  2   5 deficient

D: 1 3  deficient

E:  1 2 4 5 10 20 25 50  abundant 

Program 2
Everyone has a calculator that will do arithmetic in base 10.  Many people also have calculators that do arithmetic in base 2, base 8 and base 16.  What we need is a calculator that will work in base 5 and base 7.  The calculator should be able to do integer arithmetic in these bases.  Make sure that your calculator can handle the four basic operations( 1=Addition, 2=Multiplication, 3=Division and 4=Subtraction)

The input will consist of five parts.  The first input will be the input base, the second input will be the operation (Addition=1, Multiplication=2, Division=3 or Subtraction=4.  The next two inputs will be the operands, in the input base, which will be used to make the calculation.  The last input will be base in which the answer should be displayed.  For example:

	INPUT:
5

1

2

3

7

OUTPUT:


5
	INPUT:

7

2

2

3

5

OUTPUT:

11
	INPUT:
5

3

34

12

7

OUTPUT:

46


Program 3

You will be given 4 ordered pairs which are the vertices (in order) of a convex quadrilateral.  Calculate the following:

1)  The coordinates of the point of intersection of the diagonals.

2)  The perimeter of the quadrilateral

3)  The area enclosed by the quadrilateral

4)  The length of the segment joining the midpoints of the diagonals of the quadrilateral.

5)  Label the point of intersections of the diagonal.  Calculate, in degrees, the measure of 
[image: image1.wmf]. 

Answers must be correct to 3 decimal places.  It is not necessary to round-off or truncate answers.

	INPUT:

A)  1, 0

B)  0, 1

C) -1, 0

D)  0,-1
OUTPUT:

1) (0,0)

2) 5.6568542

3) 2

4) 0


5) 90
	INPUT:

A) (4,1)

B) (0,2)

C) (0,0)

D) (1, -1)

OUTPUT:

1) (0.61538, 0.15385)

2) 11.14287

3) 6.5

4) 1.5

5) 94.39871


Program 4
Many students have a difficult time with the concepts of absolute value and inequalities.  These students struggle with finding solutions for such expressions as 
[image: image2.wmf].  Write a program to display the solutions for such expressions.  The output will be the two boundaries of the answer interval.  -2 and -0.66666 i.e
[image: image3.wmf]
	INPUT:

A: 2

B: 3

C: 4

D: 3

E: 7

OUTPUT:

-2


-0.66666
	INPUT:

A: 2

B: 3

C: 4

D: 3

E: 3

OUTPUT:

NO ANSWER
	INPUT:

A: 1

B: 1

C: 0

D: 0

E: 3

OUTPUT:

-3

 3


JUDGES SHEET (DO NOT DUPLICATE FOR STUDENTS)

1.  

	Test 1
	

	INPUT

28

496

12

18

8
	OUTPUT

1,2,4,7,14  perfect

1,2,4,8,16,31,62,124,248 perfect

1,2,3,4,6 abundant

1,2,3,6,9 abundant

1,2,4 deficient


2.

	Test 1
	Test 2

	INPUT:

5

3

231

14

7

OUTPUT:

10
	INPUT:

5

4

222

111

7

OUTPUT

43


3.

	Test 1
	Test 2
	Test 3

	INPUT:

A) (5,0)

B) (1,2)

C) (0,1)

D) (2,-1)


	INPUT:

A) (7,-2)

B) (4,2)

C) (0,1)

D) (2,-1)


	INPUT:

A) (7,-2)

B) (4,2)

C) (1,0)

D) (2,-1)



	OUTPUT:

1) (1.42857, 0.71429)

2) 11.87705

3) 7

4) 1

5) 119.74488


	OUTPUT:

1) (2.59259, -0.11111)

2) 17.05055

3) 13.5

4) 1.11803

5) 79.50852


	OUTPUT:

1) (2.36364, -045455)

2) 15.11878

3) 11

4) 1.80278

5) 74.74488




4.  

	Test 1
	Test 2
	

	Input

1

3

18

0

45

Output

-21

9
	INPUT

.5

4

-8

24

92

OUTPUT

-32

36
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