
Math 425A – Midterm 1 Name:

Show your work where appropriate, and indicate clearly if you continue on the back. The entire exam is worth 70
points.

(3 points ea.) 1. Indicate whether each statement is true or false.

(i) Every subset of R has a least upper bound.

(ii) There exists an uncountable subset of Q.

(iii) There are uncountably many irrational numbers.

(iv) There exists an injective function Z→ N.

(v) The assertion “p⇒ q” is equivalent to the assertion “¬q ⇒ ¬p”.

(vi) If a sequence a• : N→ R converges, then it satisfies the Cauchy condition.

(vii) There exists a set S for which #S ≤ #P(S) (where P(S) denotes the power set of S).

(viii) If S is a set and A,B ⊂ S are subsets of S, then A ∪B = S.

(ix) Suppose that the real numbers x, x′ ∈ R are defined by the cuts x = (A|B) and x′ = (A′|B′).
Then their sum x + x′ is defined by the cut (A′′|B′′), where A′′ = A + A′ and B′′ = B + B′.

(x) A continuous function f : [0, 2]→ R is uniformly continuous.

(xi) A continuous function f : (3, 7)→ R achieves an absolute minimum value.

(xii) Any subset of R is convex.

(xiii) On the set R, the relation that x ∼ y iff |x− y| ≤ 1 is an equivalence relation.

(xiv) The graph of any function f : {1, 2, 3, 4, 5} → {a, b, c} has at most three elements.

(4 points) 2. Negate the following assertion: “∃ r ∈ R s.t. ∀ x ∈ [a, b], f(x) < r”.

1



(4 points) 3. Let V be a real vector space. Give the definition of an inner product on V (explaining precisely what each of
the conditions means).

(10 points) 4. Prove that the function f : R → R defined by f(x) = e2x is not uniformly continuous. (You may use basic
techniques from differential calculus.)

(10 points) 5. Let an, bn, and cn be sequences of real numbers. Suppose that an ≤ bn ≤ cn for all n ∈ N. Prove that if
an → L and cn → L for some L ∈ R, then also bn → L.
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