
Assignment 1, Math 271, L20
Due: 26 May, 2003.

Put your assignment in the appropriate slot corresponding to your tutorial section and last name,
inside room MS315. Assignments must be understandable to the marker (i.e., logically correct as
well as legible), and of course must be done by the student in her/his own words. Answer all
questions, but only four questions will be marked for credit.

Additional Instructions. Please make sure that:

1. the cover page of your assignment has you name, but not your student number;

2. your name and student number appear in the top right corner of the other pages;

3. your assignment is STAPLED together.

1. . Let n be a positive integer.

(a) How many positive divisors does 10n have?
(b) How many positive divisors does 6n have?

Explain brie‡y why 10n and 6n have the same number of positive divisors.

2. Consider the two statements: “ If A, then B ”and “If (not B), then (not A).” Explain why
these statements are equivalent.

3. Prove that an integer is odd if and only if it is the sum of two consecutive integers.

4. Prove that if x is any integer, then (x3 ¡ x) is divisible by 3.

5. (a) Disprove: Two right triangles have the same area if the lengths of their hypotenuses are
the same.

(b) Disprove: If x is even, then x2+ 1 is prime.

6. In how many ways can a black rook and a white rook be places on di¤erent squares of a
chessboard so that the rooks do not attack each other? (That is, the rooks cannot be in the
same row or column of the chessboard).

7. Find the integer k ¸ 1 such that 2k divides 128! But 2k+1 does not divide 128!

8. Let c and d be integers and let C = fx 2 Zj x is divisible by cg; and D = fx 2 Zj x is
divisible by dg . Find a necessary and su¢cient condition for C to be a subset of D:
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