TUTORIAL II (LINEAR ALGEBRA)
MS 103: Mathematics II
Course Instructor: Parama Dutta

1. Prove that the followings are linear transformations

(a) T : R? — R? defined by T'(ay, as, a3) = (a1, —as, 2a3).
(b) T:R? — R? defined by T(al, ag) (a1 + a9, O, 2@1 — CLQ).
(c) T : May3(F) — Msyo(FF) defined by

11 Q12 Aa13 2a11 — a1z a3 + 2a12
T — )
Q21 Q22 A23 0 0

(d) T: P2(R) — P3(R) defined by T'(f(x)) = zf(z) + f'(x).
() T : Myxn(F) — F defined by T(A) = trace(A).

2. Let T : R? — R? is a function. For each of the following parts, state why 7" is not linear
transformation.

(a) T(a1,a2) = (1,az).

(b) T(a1,a2) = (a1, a3)

(c) T'(a1,a2) = (sinay,0)
(d) T(ar,az2) = (|ai], az)
(e) T(al, CLQ) (a1 +1 (IQ)

3. Suppose that T : R? — R? is linear. If T'(1,0) = (1,4) and T'(1,1) = (2,5) then what is T'(2, 3)?

4. Let V = C(R), the vector space of continuous real-valued functions on R. Let a,b € R, a < b.
DefineT : V= Rby T(f) = fab f(t)dt for all f € V. Then prove that 7" is a linear transformation.

5. Find the row reduced echelon form of the following matrices and hence find the rank of the
matrices.

12 3 12 3 3.0 2 2
(a) |2 3 1 (b) [1 4 2 ()|-6 42 24 54
31 2 2 6 5 21 —21 0 -15
o 1 o 1 2 -34 9
L 3 2 9 1 0 -11 1
(d) e ]3 -1 1 0 -1
2 4 3 4
s 746 ~1 1 0 2 9
: 3 1 0 3 9

6. Reduce the following matrices in its normal form and hence find the rank of the matrices.

(1 1 2 1 2 3 3 2 -1 5
(ay|t 2 3 M) |2 =1 0 )5 1 4 =2
0 —1 —1 3 1 2 1 —4 11 -19
1 36 —1 1 -1 2 -1
(d) |1 4 5 1 (e) |4 2 -1 2
1 54 3 2 2 -2 0
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8. Find inverse of the following matrices (if exists) by Gauss Jordan method.

o 24 3 2 1 -3 3 -1
133
36 5 2 11 -1 0
R e N P R | R B
L3 45 14 14 11 0 1
[y
@ {42 @57
26 5
2 0 9] 3746
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SOLUTIONS
5.(a) 3 (b)2(c)2(d) 3 (e) 4
6. (a) 2 (b) 3 (c)2(d)2(e)3
~—93 929 _64 _18 0o 2 1
7 -3 -3 B 20 70 _
7. |-1 1 o0 (b) 110 _122 i 3 (c) } ; o1
-1 0 1 o o 31 11 2

(d) not exist (e) not exist



