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1. a)Letf: A — Bbean mJectlon and let £ and F be subsets of A. Give the

definition of “f is an injection”, and show that then f(E)N f(4
Show that this might not be true if f is not an injection by pro
'[5] f.A,B,E and F with f(E)n f(F)Z f(ENF).
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b) Using only the field axioms of R, show that for a,b e R
b =—a ,and that furthermore this implies (-l)a=-a. (\{(ouz
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2. a) State the Archimedean property and give the definition of inf A for a non-

[3] empty, bounded below subset A of R .

b)Let A={xeR:x>2}. Show that A is non-empty, bour
bounded above subset of R . Show that inf A = 2 by using the

ded below and not
definition of infimum

[5] and a corollary to the Archimedean property, which you should state explicitly.
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3. a) For a sequence of real numbers (x,), give the deﬁnltlon of limx, = x.
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a) Show that (x,) converges by using the definition of limit
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[5] b)Show that (x,) is Cauchy by stating and using the definitl
~sequence.
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5. a) State the Bolzano-Weierstrass theorem.

(2]

b) Use a) and the definition of a limit to show that if a bounded sequence of real

. numbers (x,) diverges, and if (xnk) is a subsequence of (x,) such that iim x, =d , then
. —yo0
there must exist another subsequence (xn:) of (x,),and a real number b # a such that
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