TUTORIAL (UNIT I)
MS 105: Mathematics 11

1. For the following exercises, prove that T is a linear map, find the bases for both N(T') and R(T),
compute the nullity and rank of 7" and verify the rank-nullity theorem.

T : R? — R? such that T'(ay, as, a3) = (a1 — ag, 2a3).
T : R? — R3 such that T'(ay,a2) = (a; + as,0,2a; — as).

(1)

(2)

(3) T : Mars(F) — Moyo(F) such that T |41 @12 @) _ |20n =iz Qi+ 2
Q21 Q22 Q23 0 0

(4)

4) T : P(R) — Py(R) such that T(f(z)) = zf(z) + f'(x).

2. Determine the matrix associated with the following linear transformations in terms of the standard
bases.

(1) T : R?* — R? such that T'(ay, as, a3) = (2a; + 3az — az, a1 + az).
(2) T : R?* — R? such that T'(ay, as) = (2a1 — ag, 3a1 + 4as, ay).

(3) T : Mayo(R) — P5(R) such that T [Z Z = (a+0b)+ (2d)x + bz
(4) T : Py(R) — Myyo(R) such that T(f(z)) = [f 0 ?fgg]

3. Find the characteristic equations of the following matrices and hence find the eigenvalues and
eigenvectors of the matrices

w3 A wl S el @ i % ?

1 -4 -1 —4

-3 -7 -5
()| 2 4 3 () 2.0 5
P -1 1 -2 3
-1 4 -1 6

4. Show that the matrices A and P~*AP have the same eigenvalues.
5. Let A and B are square matrices of same order. Then show that AB and BA have the
same eigenvalues but different eigenvectors. Further prove that AB~! and B~!'A have the same

eigenvalues but different eigenvectors.

6. Verify Cayley-Hamilton theorem for the following matrices

w2 wEZ eps

7. Verify Cayley-Hamilton theorem for A = B _21} . Find A~!. Find A8,

8. Verify Cayley-Hamilton theorem for A = [; g

} . Find A~!. Find A5—4A*—-7A3+11A%2—A—-101.



9. If A= . Find A7!. Find A® — 5A" + 7TA® — 34° — 543 + 8A? —2A + I.
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