
MATH 244 Linear Algebra Vector Spaces

Here is a list of vector spaces we have gone over in class:

• For n ∈ Z+, Rn is the n dimensional Euclidean space.

Rn =
{
(a1, a2, a3, . . . , an) | ai ∈ R, 1 ≤ i ≤ n

}
• F (R) is the set of all functions f : R → R

• P (R) is the set of all polynomials (with no restriction on the degree) with real coefficients

• Pn(R) is the set of all polynomials of degree ≤ n with real coefficients

• C(R) = {f : R → R | f is continuous}

• C1(R) = {f : R → R | f is differentiable everywhere and f ′(x) ∈ C(R)}. The elements of C1(R) are called continu-
ously differentiable functions.

• C2(R) = {f : R → R | f is twice differentiable and f ′′(x) ∈ C(R)}.

• C∞(R) = {f : R → R | f has derivatives of all orders}

• F ([a, b]) is the set of all functions f : [a, b] → R

• C([a, b]) is the set of all continuous functions f : [a, b] → R

• Mm×n(R) is the set of all matrices of size m× n. This set is also denoted by Rm×n.

Comments:

• P (R), Pn(R), C(R), C1(R), C2(R), C∞(R) are all subspaces of F (R).

• For each n, the vector space Pn(R) is a subspace of C1(R).

• C1(R) is a subspace of C(R) because differentiability implies continuity.

• C2(R) is a subspace of C(R).

• C([a, b]) is a subspace of F ([a, b]).

• P (R) ⊂ C2(R) ⊂ C1(R) ⊂ C(R).
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