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- MATRIX OF LINEAR TRANSFORMATION WITH STANDARD

BASES

. Find the matrix of the linear transformation T: R?> — R? given by
T(a,b) = (2a — 3b, a + b) relative to the basis (i){(1,0), (0,1)}
(i) {(2,3),(1,2)}

Solution

Given, T(a,b) = (2a — 3b,a + b)
(i) The standard bases of R% is f = y = {(1,0), (0,1)}

Given, T(a,b) = (2a — 3b,a + b)

2 —3]

~the matrix of the linear transmission is [T]E — [ O

(i))the basis is B = {(2,3),(1,2)}
v; = (2,3),v, = (1,2)
T(a,b) = (2a — 3b,a + b)

T(vy) =T(2,3)

=(2(2)—3(3),2+3)

= (—=5,5)
The first column of the matrix of T is [_55]

T(vy) =T(1,2)
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=(2(1)—-3(2),1+2)

= (=4,3)

The second column of the matrix of T is [_34]

: . [-5 —4
Matrix of T |s[ c 3 ]
. LetT:V,(R) - V3(R) and U:V,(R) — V3(R) be the linear
transformations respectively defined by T (a4, a;) = (a; +
3a2, 0, 2a1 = 4‘a2) and U(al, az) = (a1 — Ay, 2a1, 3(11 + 2(12). Letﬁ
and y be the standard bases of V,(R) and V3(R) respectively. Verify

[T+ U1}, = [T1% + [UT}

Solution:
GIVGI’], T(al, az) = (al + 3a2, 0, 2a1 1 4‘a2)

Since [ and y be the standard bases of V,(R) and I/5(R)

1 3
the matrix corresponds to 8 = [T]E = [0 0 . (D

2 —4

leen, U(al, az) =S (a1 — dy, Zal, 3a1 + Zaz).

Since [ and y be the standard bases of V,(R) and V5(R)

1 -1
the matrix corresponds to 8 = [U]% = [2 0 ‘ e (2)
3 2
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2 2
(D + @) = [Tl + Ul = Iz 0 ] i (3)
5 —2

(T + U)(al, az) = (al + 3a2, 0, 2a1 - 4‘a2) + (a1 - 3a2, 2a1,3a1 + Zaz)
= (a1 + 3a2 + a, — az,O + Zal, 2a1 - 4'a2 + 3a1 + Zaz)
- (2a1 + Zaz, Zal, 5a1 — Zaz)

Since S and y be the standard bases of V,(R) and V5(R)

| 4
the matrix corresponds to g = [T + U]}; = [2 0 ] )]
55—

From (3) and (4) = [T + U]}, = [T]} + [U]};

3.LetT:V,(R) - V3(R) be the linear transformations defined by
T(aq,a;) = (aq + 3a,,0,2a; — 4a,). Let B and y be the standard bases of

V,(R) and V3(R) respectively. Verify [aT]; = a[T]g

Solution
GIVGI’], T(al, az) =S (a1 + 3(12, 0, 2a1 - 4‘(12)

Since B and y be the standard bases of V,(R) and V/5(R)

1 3
the matrix corresponds to 8 = [T]% = [0 0
2 —4
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1 3
the matrix corresponds to g = a[T]’[; = [0 0 ]

2 —4
a 3a
= l 0 0 ] (1)
20 —4a

We have, T(al, az) = (a1 + 3a2, 0, 2a1 - 4a2)
~al(aqy,a,) = a(a, + 3a,,0,2a, — 4a,)
(aT)(aq,ay) = (aa, + 3aa,, 0,2aa; — 4aa,)

Since B and y be the standard bases of V,(R) and V;(R)

a 3a
the matrix corresponds to g = a[T]}; = [ 0 0 ] A1)
20 —4a

From (1) and (2) = [aT]}; = a[T]};

4. LetT: P3(R) - P,(R) be the linear transformations defined by
T(f(x)) = f'(x). Let B and y be the standard bases of P3(R) and
P (R) respectively. Then find [T]g
Solution :
Let, B = {1,x,x2 x3} be the standard bases of P;(R)
Let, ¥y = {1, x,x2} be the standard bases of P,(R)
Let, w; = 1,w, = x,w; = x2

Given, T(f(x)) = f'(x).
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Let, (f(x)) =1.Then f'(x) =0
T =T(f(x) =f'"(x) =0=0.1+0.x + 0.x?

= 0W1+0W2+0W3

0
The first column of [T]’B’ = [0]
0

Let, (f(x)) =x. Then f'(x) =1
Tx)=T(f(x) =f'(x)=1=11+0.x + 0.x?

= 1W1+0W2+0W3

1
The second column of [T]’/; = [0
0

Let, (f(x)) = x2. Then f'(x) = 2x
T(x?) =T(f(x)) = f'(x) = 2x = 0.1 4+ 2.x + 0.x?

= 0W1+2W2+OW3

0
The third column of [T]E _ [2]
0

Let, (f(x)) = x3. Then f'(x) = 3x?
T(x®) =T(f(x)) = f'(x) =3x*> =01+ 0.x + 3.x°

= OW1+0W2+3W3

0
The fourth column of [T]E = [0
3
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