Sample: Linear Algebra - Transformations

16)
(@)
Let f, f> be continuous real-valued functions on [0,1]. Then linear combination

c1fi + cf;

is also continuous real-valued function on [0,1]. So V is the linear subspace of

&([0,1D.
(b)
Let f;, f, € W. Then

1
[ Awar=o
0

1
[ hwa=o
0

Then

f Qi) + ef(®dt = ¢ f f©dt + ¢, f f@©)dt = 0
0 0 0

Thus
Cifi o fo EW

So W is a subspace of V.

17)

f (x) is the polynomial of degree n. Thus f'(x) is a polynomial f degree n — 1,
f"(x) is a polynomial of degree n — 2, ..., £ (x) is a polynomial of degree n —
k, f™(x) is a constant.. Since all polynomials f, f', ..., f ™ have different degree,
they are linearly independent. Since they have consecutive degrees starting from 0,
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(2N

{f,f’, ...,f(”)} form a basis of B, (R). So for every g(x) € B,(R) exists ¢y, ..., Cp,
such that

g =1 f () +6of () + -+ e f ()

18)

a) Is not linear transformation
b) Is not linear transformation
c) Is not linear transformation

d) It is linear transformation. Matrix:

= O R R
S
,—~ oo

e) Is not linear transformation

19)

Suppose vectors x, ..., Xy, V1, ..., Us are not linearly independent. Then there exists
their non-trivial linear combination that equals to 0:

c1x1 + -+ cx, +dyvy + - +dsvs =0

Since x; are independent this linear combination contains at least one none-zero
term d;.

Let’s apply operator T to this equality.
T(cixq + -+ cpxp + dqvy + -+ dgvg) = T(0)
Since T is linear we have:

ciT(xy)+ - +¢Tx)+dT(vy) +--+d;T(vg) =0
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EXPERT

Since x4, ..., x, € N(T)
T(x;)) =0
So
d,T(vy) + - +d,T(vg) =0

We got non-trivial linear combination of vectors T (v;) that equals to 0. This
contradicts to independence of vectors {T (v;)}.

So vectors x4, ..., Xy, V1, ..., Us are linearly independent.

20)

Let
T(w) = T((Upvz;va)) = (0,v4,v,)

T is linear transformation with matrix
0 0 O
1 0 O
0 1 0

T (T (T((vl, vz,vg)))) =T (T((o, vl,vz))) = 7((0,0,7,)) = (0,0,0) = 0

Then

So we have T (T(T(v))) = 0 for all v € R3. But

T(T((1,1,1)) = T((0,1,1) = (0,0,1) # 0

21)

Aij = yix;
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EXPERT

Matrix A has rows that are multiples of (x4, ..., x,,) with coefficients y;, ...

Thus rank of matrix 4 equals to 1. Nullity of L, equals ton — 1.
22)

Kernel of operator T is a plane. Equation of the kernel:

b
o)

Let’s take

T

Kernel of T equals to

23)
(@

TH)=&+Df +f
Let’s check whether operator is linear:

T(c1fi + c2fz) = (x + D(erfy + c2f2) + (eufi + c2f2)

= 01((95 + Dff + f1) + Cz((x + Df, + fz) = c;T(f1) + c;T(f2)

So T is linear.
(b)
Let’s find explicit action of T on polynomials:

T(co+cix) =((x+1)cy+co+cix =co+cq + 201%



http://www.assignmentexpert.com/
http://www.assignmentexpert.com/do-my-assignment.html
https://www.assignmentexpert.com/assignments/#signup
http://www.assignmentexpert.com

(2N

Matrix representation of T

24)

~
Il
~~

0 2)

Matrix representation of T:

0 1 0 0 0
0 0 1 0 0
T= .. 0 0
\0 0 0 0 1
0 0 O 0 0

Nullity of the operator:

Vy,=v3=-=v,=0
So

1))

\
TRy, o, 1) = (Wit10 Vatir oo Uy 0,0, ...,0)
(o) 5} 2\
{I ol 0.

|

N(T) = span

N(T*) = span

——— —
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