
Self-checking work no. 1 
 

1. Find a decomposition of the vector x with respect to the basis vectors: g1, g2, g3 

Variant 1 Variant 2 Variant 3 

𝒙 = {6,16,16} 𝒙 = {20,3, −8} 𝒙 = {7,4,11} 

𝒈1 = {1,2,5}, 

𝒈2 = {1,3,2}, 

𝒈3 = {−2,−7,1} 

𝒈1 = {2,2,3}, 

𝒈2 = {1,−1,4}, 

𝒈3 = {4,−3,−5} 

𝒈1 = {1,2,3}, 

𝒈2 = {5,−1,−2}, 

𝒈3 = {−1,−1,4} 

 

 

2. Find coordinates of the vector x in the basis of vectors: g1, g2, g3, g4, g5 

Variant 1 Variant 2 Variant 3 

𝒙 = −1 + 2𝑡 + 6𝑡2 − 

−5𝑡3 + 𝑡4 

𝒙 = 2 − 6𝑡 + 12𝑡2 − 

−9𝑡3 + 3𝑡4 

𝒙 = 1 − 10𝑡 + 6𝑡2 − 

−12𝑡 + 𝑡4 

𝒈1 = 1, 

𝒈2 = 𝑡 + 1, 

𝒈3 = (𝑡 + 1)2 

𝒈4 = (𝑡 + 1)3, 

𝒈5 = (𝑡 + 1)4 

𝒈1 = 1, 

𝒈2 = 𝑡 − 2, 

𝒈3 = (𝑡 − 2)2 

𝒈4 = (𝑡 − 2)3, 

𝒈5 = (𝑡 − 2)4 

𝒈1 = 1, 

𝒈2 = 𝑡 + 2, 

𝒈3 = (𝑡 + 2)2 

𝒈4 = (𝑡 + 2)3, 

𝒈5 = (𝑡 + 2)4 

 

 

3. Find coordinates of the vector x in the basis of vectors: h1, h2 if the coordinates of the 

vector x with respect to the basis g1, g2 are given.  

Variant 1 Variant 2 Variant 3 

𝒙 = {2,5} in the basis g1, g2  𝒙 = {−2,1} in the basis g1, g2  𝒙 = {1,−2} in the basis g1, g2  

𝒈1 = {1,−4}, 

𝒈2 = {12,3}, 

𝒉1 = {1,−1} 

𝒉2 = {2,1} 

𝒈1 = {7,1}, 

𝒈2 = {12,3}, 

𝒉1 = {1,4} 

𝒉2 = {2,−1} 

𝒈1 = {2,−1}, 

𝒈2 = {5,4}, 

𝒉1 = {2,3} 

𝒉2 = {1,2} 

 

 

4. Find the dimension and basis vectors of a subspace 𝐿 ⊂ ℝ𝑛 which is generated by the 

vector x with n coordinates satisfying given conditions. 



Variant 1 Variant 2 Variant 3 

n=5 n=6 n=5 

𝑥3 = 𝑥1 + 2𝑥2 

𝑥4 = −𝑥2 

𝑥5 = 2𝑥1 − 𝑥2 

𝑥4 = 𝑥2 

𝑥5 = 𝑥1 + 4𝑥3 

𝑥6 = −2𝑥1 

𝑥3 = 3𝑥1 

𝑥4 = 𝑥1 + 𝑥2 

𝑥5 = 𝑥3 − 2𝑥1 

 

5. Find the dimension and basis vectors of a subspace 𝐿 ⊂ ℝ𝑛 which is generated by the 

vector x with n coordinates satisfying a given system of homogeneous linear algebraic 

equations. 

Variant 1 

{

𝑥1 + 3𝑥2 + 5𝑥3 − 2𝑥4 = 0
2𝑥1 + 7𝑥2 + 3𝑥3 + 𝑥4 = 0
𝑥1 + 5𝑥2 + 9𝑥3 + 8𝑥4 = 0
5𝑥1 + 18𝑥2 − 4𝑥3 + 5𝑥4 = 0

 

Variant 2 

{

𝑥1 + 2𝑥2 − 𝑥3 + 2𝑥4 − 𝑥5 = 0
5𝑥1 + 11𝑥2 − 2𝑥3 + 8𝑥4 + 2𝑥5 = 0
4𝑥1 + 10𝑥2 + 2𝑥3 + 10𝑥4 − 3𝑥5 = 0
5𝑥1 + 13𝑥2 + 4𝑥3 + 16𝑥4 − 10𝑥5 = 0

 

Variant 3 

{

𝑥1 + 𝑥2 − 3𝑥4 − 𝑥5 = 0
𝑥1 − 𝑥2 + 2𝑥3 − 𝑥4 = 0

4𝑥1 − 2𝑥2 + 6𝑥3 + 3𝑥4 − 4𝑥5 = 0
2𝑥1 + 4𝑥2 − 2𝑥3 + 4𝑥4 − 7𝑥5 = 0

 

 

6. A subspace 𝐿 ⊂ ℝ𝑛 containing the vectors x with n coordinates is presented by the span of 

vectors: : a1, a2, a3, a4. Find a system of homogeneous linear algebraic equations generating 

the subspace 𝐿. 

Variant 1 Variant 2 Variant 3 

𝒂1 = {1,3,5,−2}, 

𝒂2 = {2,7,3,1}, 

𝒂3 = {1,5,9,8} 

𝒂4 = {5,18,−4,5} 

𝒂1 = {1,2,−1,2,−1}, 

𝒂2 = {5,11,−2,8,2}, 

𝒂3 = {4,10,2,10,−3} 

𝒂4 = {5,13,4,16,−10} 

𝒂1 = {3,−2,1,−1,2}, 

𝒂2 = {1,1,0,2,3}, 

𝒂3 = {−2,3,−1,3,1} 

𝒂4 = {2,−1,4,−3,4} 

 



7. Subspaces 𝐿1 ⊂ ℝ𝑛 and 𝐿2 ⊂ ℝ𝑛 are presented by spans of vectors: a1, a2, a3 and b1, b2, 

respectively. Find the dimension and basis vectors of a subspace 1) a union of the given 

subspaces: 𝐿1 ∪ 𝐿2 and b) an intersection of the given subspaces: 𝐿1 ∩ 𝐿2. 

Variant 1 Variant 2 Variant 3 

𝒂1 = {3,−1,2,4}, 

𝒂2 = {1,2,−1,−2}, 

𝒂3 = {4,1,1,2} 

𝒃1 = {2,3,−1,1} 

𝒃2 = {1,−4,3,3} 

𝒂1 = {−1,2,1,2}, 

𝒂2 = {1,1,1,1}, 

𝒂3 = {1,0,1,0} 

𝒃1 = {1,−1,1, −1} 

𝒃2 = {2,1,2,1} 

𝒂1 = {1,−2,3,−4}, 

𝒂2 = {1,−1,2,1}, 

𝒂3 = {1,−3,4,−9} 

𝒃1 = {3,−5,8,−7} 

𝒃2 = {3,5,1,−5} 

 

8. Subspaces 𝐿1 ⊂ ℝ𝑛 and 𝐿2 ⊂ ℝ𝑛 are presented by systems of homogeneous linear 

algebraic equations, respectively. Find the dimension and basis vectors of a subspace 1) a 

union of the given subspaces: 𝐿1 ∪ 𝐿2 and b) an intersection of the given subspaces: 𝐿1 ∩
𝐿2. 

Variant 1 

𝐿1: {
3𝑥1 − 5𝑥2 − 7𝑥3 = 0

2𝑥3 − 𝑥4 = 0
 𝐿2: {

13𝑥1 − 5𝑥2 − 11𝑥4 = 0
6𝑥1 + 5𝑥3 − 7𝑥4 = 0

 

Variant 2 

𝐿1: {
𝑥1 − 𝑥2 − 𝑥3 = 0
6𝑥1 + 5𝑥2 − 𝑥4 = 0

 𝐿2: {
15𝑥1 − 7𝑥2 − 10𝑥3 = 0
11𝑥1 + 2𝑥3 + 7𝑥4 = 0

 

Variant 3 

𝐿1: {
3𝑥1 − 𝑥2 − 2𝑥3 = 0
6𝑥1 − 4𝑥3 − 𝑥4 = 0

 𝐿2: {
18𝑥1 + 𝑥2 − 10𝑥3 = 0
27𝑥1 − 16𝑥3 − 𝑥4 = 0

 

 


