
Self-checking work no. 3 (Part II) 
 

1. Let a linear operator T: R2  R2 be defined by the matrix 𝐴𝑎 relative to the basis a1 and a2 

and a linear operator F: R2  R2 is defined by the matrix 𝐵𝑒 relative to the usual basis. 

Find a matrix representation of the operator 𝐶∗ in a given basis?  

Variant 1 Variant 2 Variant 3 

𝐴𝑎 = [
2 0
1 0

] 

a1 = (1,1)  

a2 = (1,2) 

𝐵𝑒 = [
0 1

−1 1
] 

C = A+B 

𝐴𝑎 = [
0 1

−1 0
] 

a1 = (1,1)  

a2 = (1, 2) 

𝐵𝑒 = [
2 0
1 1

] 

C = AB 

𝐴𝑎 = [
2 0
1 0

] 

a1 = (1,1)  

a2 = (1,2) 

𝐵𝑒 = [
0 1

−1 1
] 

C = A+B 

in the usual basis 

{e1, e2} 
in the basis 

{a1, a2} 

in the basis 

{a1, a2} 

 

 

2.  

2.1 Variant 1. Let a linear operator T: R3  R3 maps the vectors a1 = (-1, 2, 1), a2 = (1,1,1), 

and a3 = (1,0,0) to the vectors b1 = (0,1, 0), b2 = (-1,0,0) and b3 = (1,1,0). Find a matrix of 

the adjoint of the operator T in the usual basis {e1, e2, e3}? 

2.2 Variant 2. Let a linear operator T: R3  R3 is defined by the matrix relative the usual 

basis as follows: 𝐴 = [
−1 0 0
2 1 0
1 1 0

]. Find a matrix of the adjoint of the operator T in the 

usual basis {e1, e2, e3} and the vector obtained by 𝐴∗𝑥, where 𝑥 = (2,0,1)? 

2.3 Variant 3. Let a linear operator T: R3  R3 is defined by the matrix 𝐴 = [
1 0 0
0 −1 0
0 0 2

] 

in the basis of the vectors: a1 = (1, 0, 0), a2 = (1,1,0), and a3 = (1,1,1). Find a matrix of the 

adjoint of the operator T in the usual basis {e1, e2, e3} and compute the vectors: 𝐴∗𝑎1, 𝐴∗𝑎2 

and 𝐴∗𝑎3? 

 

3. Let a a linear operator T: R3  R3 rotates vectors counterclockwise through an angle 

around a given coordinate axis. Find a matrix representation of the operator A*? 

Variant 1 Variant 2 Variant 3 

𝜃 = 𝜋/2 

z-axis 

𝜃 = 𝜋/2 

y-axis 

𝜃 = 𝜋/2 

x-axis 

 



4. Let a linear operator T: R3  R3 be defined by the matrix 𝐴𝑓 relative to an orthonormal 

basis {f1, f2, f3}. Find an orthonormal basis {e1, e2, e3} which is formed from the 

eigenvectors of the matrix of the operator T and write explicitly this matrix in the basis {e1, 

e2, e3} and the change-of-basis matrix P from the basis {f1, f2, f3} to the basis {e1, e2, e3}? 

Variant 1 Variant 2 Variant 3 

[
3 2 2
2 3 2
2 2 3

] [
4 −2 4

−2 1 −2
4 −2 4

] [
2 2 −2
2 5 −4

−2 −4 5
] 

 

5. Check whether a linear operator U is orthogonal? 

5.1. Variant 1. The operator U: R2  R2 maps the vectors a1 = (1,1) and a2 = (1,) to 

the vectors b1 = (-1,-1) and b2 = (1,-1). 

5.2. Variant 2. The operator U: R3  R3 in an orthonormal basis is defined by a matrix: 

𝐴 =

[
 
 
 
 −

1

√3

1

√2
−

1

√6
1

√3

1

√2

1

√6
1

√3
0

2

√6 ]
 
 
 
 

. 

5.3. Variant 3. The operator U: R3  R3 maps vectors in the usual basis into the vectors: 

𝑎1 = (1,−2,3), 𝑎2 = (−3,2,1), 𝑎3 = (2,3,1). 

 

6. Check whether a linear operator U is orthogonal? 

6.1. Variant 1. The operator U: R3  R3 defines a reflection of vectors with respect to 

the plane x=0. 

6.2. Variant 2. The linear operator U: R3  R3 defines a counterclockwise rotation 

through an angle θ = -/2 around the y-axis. 

6.3. Variant 3. The operator U: R3  R3 defines a reflection of vectors with respect to 

the plane z = 0. 


