
Honors Math B
Homework 1

A

Read pp. 445-460 and pp. 470-482 in Apostol, Volume I (corresponding, basically, to an elaboration of the
last lecture of last semester). For some reason, Apostol uses the notation Vn for what everyone else calls Rn.
Then read pp. 551-560 in Volume I, or, equivalently, pp. 3-13 in Volume II.

B

Let’s put the book problems first for once, since they’re usually more basic. To turn in, do the following
problems in Apostol: exercises 6 and 7 in Volume I, p. 450, exercises 4 and 19 in Volume I, p. 456, and
exercises 9, 10, 11, and 21 in Volume I, p. 555 (equivalently, Volume II, p. 7).

To do for yourself, do exercises 5 and 11a in Volume I, p. 450, exercises 2, 3, 10, and 20 in Volume I, p.
456, exercises 2, 7, 13, 17, 18, 19, and 20 in Volume I, p. 460, exercises 5 and 9 in Volume I, p. 477, and
every other exercise in Volume I, pp. 555-556 (equivalently, Volume II, pp. 7-8). This is a lot of problems
but they are mostly short and easy – good to quiz yourself with.

C

1. To turn in: Prove that a function F : U → V between real vector spaces is linear if and only if for each
n ∈ Z>0 and for all X1, . . . , Xn ∈ U and c1, . . . , cn ∈ R, we have

F

(
n∑

i=1

ciXi

)
=

n∑
i=1

ciF (Xi).

2. To turn in: Let F : U → V be a linear map between real vector spaces. Prove that F is injective if and
only if kerF is the zero subspace (i.e., the subspace containing only the zero element). [As a complement,
it is obvious that F is surjective if and only if imF = V . Therefore we can detect whether a linear map is
injective/surjective/bijective by looking at its kernel and image.]

3. To do for yourself: If U, V are real vector spaces, prove that the set L(U, V ) of linear maps from U to V
is a subspace of the vector space F(U, V ) of all functions U → V .

4. To turn in: Prove that the composition of two linear maps is linear.

5. To turn in:
a) If G : V →W is a fixed linear map, prove that the map LG : L(U, V )→ L(U,W ) given by LG(F ) = G◦F
is linear. [We say “composition on the left is linear.”]
b) If F : U → V is a fixed linear map, prove that the map RF : L(V,W )→ L(U,W ) given by RF (G) = G◦F
is linear. [We say “composition on the right is linear.”]
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