Second year BA and BEd Maple examination, May 12th 2000


ST. PATRICK’S COLLEGE, DUBLIN

(A College of Dublin City University)

Second Year University Examinations for the B.A. and B.Ed. Degree
Mathematics - MAPLE Examination

1.00P.M. to 2.00 P.M., 12th May 2000    

Attempt all questions 

NOTES and INSTRUCTIONS
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If you experience any unusual behaviour with your computer then you must draw our attention to it immediately.

At the end of the exam you must hand up this exam paper and your disc.
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Q1
(a)  Use Maple to find the sum of all of the factors of 12321.  

Write here. The sum of all of the factors of 12321 is ________.

(b) Write a Maple procedure which will compute all abundant numbers between

       any two given whole numbers, and use that procedure to find all abundant 

       numbers between 200 and 210.

Write here. The abundant numbers between 200 and 210 are:

                      ____________________________________    

(c) Write a Maple procedure which will compute how many deficient numbers  

       there are between any two given whole numbers, and use that procedure to 

find how many deficient numbers there are between 500 and 600.

Write here. The number of deficient numbers between 500 and 600 is: ______

(d) A whole number n is said to be under-perfect if 
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procedure which will compute all under-perfect numbers between any two given whole numbers, and use that procedure to find all under-perfect numbers between 1 and 1000. 

On the basis of what you observe, write down what you guess might be

      generally true of under-perfect numbers.

      Write here. It seems that the under-perfect numbers might be …



(e) Write a Maple procedure which will compute how many prime numbers there 

are that leave remainder 1 on division by 4 up to any given natural number, and

use that procedure to find how many such primes there are up to 500.

Write here. There are ____ primes up to 500 that leave remainder 1 on division

by 4.

(f)  Maple has a built-in command for generating 12-digit ‘random’ numbers; it is 

the command:
 

> rand();
Each time it is executed it generates a different random number (at this point execute the rand command twice to see the effect).

Now, let the number a have assigned to it whatever value results from executing the command:

> a := rand();
Finally, let the number n be defined by:
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where 
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are the first 25 primes.

(i) Test n to see if it passes the Lucas-Fermat test to the base 2.

(ii) Test 
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to see if it passes the Lucas-Fermat test to the base 3.


(g) Use the Lucas-Lehmer theorem to determine which of the numbers 
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            and 
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are prime.
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