Math 356—Test I
March 9, 2009
Your Name:

Solve exactly six of the following eight problems. If you solve more than six
problems, you must indicate which ones are to be graded.

(1) Using Pascal’s rule and mathematical induction principle to prove that for any
positive integer n > 2,

()+()+ @)+ () -(3)

(2) Let a and b be integers such that ged(a,b) = 1. Show the following:
(a) ged(2a + b,a +2b) =1 or 3.
(b) ged(a, b?) = 1.
(3) Find integers z, y, and z such that
ged(84, 180, 450) = 84z + 180y + 450z.

(4) A grocer bought apples and oranges at a total cost of $8.39. If apples cost him 25
cents and oranges 18 cents each, how many of each type of the fruits did he buy?

(5) Show that for any prime p, ¥/p is irrational.

(6) Let n be any integer greafer than 3. Show that n, n + 2, and n + 4 cannot all be
primes. (Hint: Write n in the forms of 6 + 7,0 <r < 5.)

(7) (a) Find the remainder of 41'%° divided by 7. (b) Find the remainder of the
following number divided by 3:

14 +24+34 4., +99%

(8) Show that an integer is divisible by 3 if and only if the sum of its digits is divisible
by 3.
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