Self-checking work no. 2

1. Let A be an operator in three-dimensional space R® of vectors ¥ = {X1;X2;Xs} = X1 T+ XoJ +
xsk Which is defined by an expression given below. Check whether or not the operator A
is linear, if so find its matrix representation in the usual basis {t;J; k}?

Variant 1 Variant 2 Variant 3
A% = (@,%)b — 2[b, %] A% = (&,%,b)b A% = |a,[%,5]| - %
d=—71+2k d=1+2]-3k d=1—2]+2k
b=—]+k b=1+k b=20+7

2. Let A be an operator in three-dimensional space R® of vectors X = {X1;X2;Xs} = X1 T+ XoJ +

xsk which is defined by a projection of the vector x on a given plane a.. Check whether
or not the operator A is linear, if so find its matrix representation in the usual basis {;J;

K}?

Variant 1 Variant 2 Variant 3

oa:y—2z=0 oawx+y+z=0 oawx+2y—z=0

3. Let A be an operator in three-dimensional space R3 of vectors ¥ = {X;;X2;Xs} = X1 T + Xof +

xsk which is defined by (a) either a mirror of the vector x with respect to a given plane o
or (b) a rotation about a given axis on a given angle $in the anticlockwise direction. Check
whether or not the operator A is linear, if so find its matrix representation in the usual basis

{T] k32

Variant 1 Variant 2 Variant 3

oa:x—y=0 o x+y+z=0 o 2x+y—z=0
ox, §== Oy, =2 Oz, 9= =
2 2 2

4. Let A be an operator in the space P,(t) of polynomials p(t) of the power n in the usual
basis which is defined by an expression below. Check whether or not the operator A is
linear, if so find its matrix representation in the basis given below?

Variant 1 | Variant 2 | Variant 3 |




n=3 n=3 n=2

AO=EPTO RO a0 =@ +p@) | Ap©) = 870 + 2O

(t—1); (t— 1% : : 2.
{1;6¢%¢°} e 1)'(2 1)13)}’“ {1'(t+1)'(ii)1s)}'(t

5. Let A be an operator in the space of functions x(t) spanned by the functions
{1; cost;sint} which is defined by an expression below. Check whether or not the
operator A is linear, if so find its matrix representation in the basis of functions

{1; cost;sint}?

Variant 1

T

Ax(t) = f cos(t —u) x(u)du

0

Variant 2

/2

Ax(t) = f sin(t —u) x(u)du
0

Variant 3

/2

Ax(t) = f cos(t — 4u) x(u)du
0

6. Let A be an operator in the space R* of vectors ¥ = {&;&;&,EF which is defined by an
expression given below. Check whether or not the operator A is linear, if so find its matrix

representation in the usual basis?

Variant 1
AX = {251 — 84528, — 845283+ 84 + 384,38, — &3 + 54}
Variant 2
AX = {61188 — 8383+ & — 38158 + 283 — &4}
Variant 3
AX = {28 +&,4;28, + 84,283 — &, + 38538, + &3 + &4}

7. Let A be a linear operator in the space R® which transforms the vectors a;, a,, as into the
vectors by, by, bs. Find its matrix representation in the usual basis?



Variant 1 Variant 2 Variant 3
a, = {1,2,5}, a, = {1,2,3}, a; ={2,2,3},
a, ={1,3,2}, a, ={-2,3,-2}, a, ={1,-14},
a; ={-2,-7,1} a; = {3,—4,-5} a; = {4,—-3,-5}
b, = {6,16,16} b, ={6,16,12} b, = {20,3,—8}
b, = {6,16,12} b, = {0,0,7} b, = {7,411}
b; = {0,0,7} b; = {20,3,—8} b; = {—4,4,12}

8. Find eigenvalues and eigenvectors of the linear operator presenting by a matrix given

below:
Variant 1 Variant 2 Variant 3
6 -2 -1 4 —4 2 3 =2 2
A=<—1 5 —1) A=<2 -2 1> A=12 -1 2)
1 -2 4 —4 4 =2 2 -2 3

9. A linear operator representing by a matrix given A, in the basis of vectors {g,, g, }. Find
the matrix of the linear operator in the other basis {f;, f,}, i.e. A¢?

Variant 1 Variant 2 Variant 3
1 2 3 =2 4 1
Ag = (o 1) Ag = (3 —4) Ag = (2 4)
g: =1{1,—4}, g9: =1{71}, 9., =1{2,-1},
g2 ={12,3}, 9. = {12,3}, g- = {54},
fi=1{1,-1} f1=1{14} f1=1{23}
f.=1{21} f2=1{2,-1} f2=1{12}

1. Let A be an operator in the space P(t) of polynomials p(t) = at + b which is represented
by a given matrix in the usual basis. Find the matrix of the linear operator in the other basis

{0:(®), p2(D)}?

Variant 1 Variant 2 Variant 3

_(1 -1 (2 0 (3 -3
A _(O 1) 4 _(—1 1) A _(0 1)
p.(t) =t + 2, p.(t) =2t —1, p.(t) =t + 3,
py = =3t + 2, p,=t+1 p,=3t+1




