MATHS 255: Principles of Mathematics
CLASS TEST

3-4 pm THURSDAY 13th September 2001

NOTE: Attempt all questions. Write your answers in the examination booklet

provided. You may refer to books, handouts and lecture notes, and calculators may

be used, but communication with other students during the test permitted.

1. Let A(n) be the predicate:
If n is not prime, then[jpdJ N pisprimeandp|n.

(@ [5] Write down the negation ofA(n),
(b) [10] Determine with reasons whether or not it is true thiafl N A(n) .
(c) [10] Determine with reasons whether or not it is true thatl N A(n).

2. A relation < is defined onR xR by (a,b) < (c,d) if and only if

either a<cor (a=candb<d).

(< is sometimes called "dictionary ordering,” and in fact it is a total ordering of
RxR.)

@) [5] Put the following three elements & x R in order:

2 0. 220 . 22
(n, «@) a7 rg LT [Hint: 7T<7 <4/10].

(b) [10] Assuming that< is a total ordering ofR xR ., sketch the "closed
interval" {(a,b) : (1L2) < (a,b)< (2,1} .

(c) [15] Assuming that< is a total ordering orR, but without assuming that
is a total ordering orR xR, prove that< is antisymmetric.

3. [20] Find and prove a formula forl— +

n

n
valid for all integers
=2

i(i —1)
n2

4. [25] Find a greatest common divisai(x) of the polynomials
a(x)=x3+x% +x +1, b(x) =x* -x® +x 41 in Z,[x], and find
u(x), v(x) JZ,[x] such thatd(x) = a(x)u(x) +b(x)v(x) .



