
1 Vetor spaes (linear spaes)

1. Let us de�ne in the set R
+

addition ⊕ and salar multipliation ⊙ of elements of R
+
by the real numbers by the

following formulae

a⊕ b = ab, r ⊙ a = ar.

Verify that the set (R+,⊕,⊙) is a vetor spae over the �eld of real numbers.

2. Is the set C1[a, b] of real funtions de�ned on the losed interval [a, b], having a ontinuous derivative in (a, b), with
addition and salar multipliation, a vetor spae over the �eld of real numbers?

3. Let V = {(x1, x2, x3) ∈ F
3; x1 + 2x2 + 2x3 = 0}. Is V a vetor spae (over the �eld F)?

4. Chek, if (R2,+,⊙), where multipliation ⊙ of elements of the set R
2
by real numbers is de�ned by the formula

a⊙ (x1, x2) = (ax1, x2)

is a vetor spae over the �eld of real numbers.

2 Vetor subspaes (linear subspaes)

1. Chek, if the given subset of the vetor spae R
∞

is its subspae

(a) the set of onstant sequenes

(b) the set of onvergent sequenes

() the set of non-dereasing sequenes

(d) the set of sequenes with rational terms

(e) the set of sequenes onvergent to 0

2. Let V be a vetor spae over a �led F, and let W1 and W2 be two subspaes of V . Show, that the intersetion

W1 ∩W2 is also a subspae of V .

3. Let F[z] denotes the vetor spae of all polynomials with oe�ients in a �eld F. Let U be the subspae of F[z]
de�ned as U = {az6 + bz3; a, b ∈ F}. Find the subspae W of the spae F[z] suh that F[z] = U ⊕W .

3 Linear independene of vetors, spanning sets and bases

1. Chek if in the vetor spae R
4
the following statement are true

(a) [4, 6, 4, 5] ∈ span ([1, 4, 6, 5], [5, 6, 2, 4])

(b) [4, 9, 9, 1] ∈ span ([1, 2, 3, 5], [3, 7, 9, 8], [1, 3, 4, 7])

2. Chek if the given vetors span the vetor spae R
3

(a) [1, 3, 5], [1, 4, 7], [3, 8, 17]

(b) [1, 2, 4], [7, 6, 4], [9, 7, 3]

3. Chek if the given vetors of the vetor spae R
3
are linearly independent

(a) [3,−1, 2], [−9, 3,−6]

(b) [1, 1, 1], [1, 0, 1], [1, 1, 0]

() [1, 1− 1], [3, 4, 1], [6, 7, 1], [2, 1,−5]

(d) [3, 5, 1], [4,−1, 2], [8, 9, 4]

4. Show that the vetors 1, cosx, cos2 x, cos3 x, cos4 x, . . . of the vetor spae C(−∞,∞) are linearly independent.

5. Chek if the given vetors form the basis of the vetor spae R
3

(a) [1, 0,−1], [1, 1, 3], [4, 1, 1]

(b) [1, 5, 0], [1, 2, 3], [1, 4, 1]

() [4, 4, 5], [8, 7, 9], [5, 3, 4]

6. Find the oordinates of the vetor [x, y] ∈ R
2
in the basis ([7, 5], [4, 3]) of the vetor spae R

2

7. Verify for whih numbers x ∈ R the given triple forms the basis of the vetor spae R
3

(a) [1, 3, 4], [2, 1, 5], [1, 8, x]

(b) [1, 2, 3], [3, 4, 9], [1, x, 3]
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