
1st homework
Due date: 9/30

Exercise 1. Let v1 = (1, 2, , 3) and v2 = (1,−1, 1) be two vectors in the
vector space R3 over R. Determine if (5, 1, 9) is a linear combination
of v1 and v2 (or equivalently if (5, 1, 9) belongs to the vector space
spanR {v1, v2}.
Exercise 2. Let

S =
{
x3 + x2 + x+ 1, x2 + x+ 1, x+ 1

}
⊂ R[x]

be a subset of the vector space R[x] over R. Determine if −x3 +2x2 +
3x + 3 and 2x3 − x2 + x + 3 are linear combinations of vectors in S.
Justify your answer.

Exercise 3. Let V be the set of all functions f : R → R. Then V
is a vector space over R endowed with the usual addition and scalar
product between real-valued functions. Let

S =
{
1, x, x2, . . . , xn, . . .

}
be the subset of monomials in V . Show that the function f(x) = sin x
is NOT a linear combination of finitely many vectors in S over R.

Exercise 4. Let V be a vector space over R. Show that if a subset
{v1, v2, . . . , vn} of V is linearly independent over R, then so is the set
{v1 − 2v2, v2 − 2v3, . . . , vn−1 − 2vn, vn}.
Exercise 5. Let V = R2. Define the addition by

(x1, x2)� (y1, y2) = (x1 + y1, x2y2),

and define the scalar product by

α� (x1, x2) := (αx1, x2).

Verify if V is a vector space over R with � and �.

Exercise 6. Let V = R2. Then V is equipped with the usual addition
+. Define a scalar product by

α� (x1, x2) := (αx1,−αx2), α, x1, x2 ∈ R.

Verify if V is a vector space over R with the usual + and �.

Exercise 7. Let V be a vector space over R and let W1,W2 and W3

be subspaces of V . Suppose that

W3 ⊂ W1 ∪W2.

Show that either W3 ⊂ W1 or W3 ⊂ W2.
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