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INnsTRUCTION: To earn partial credits, show your work.

NotaTioN: Null space N(T) of T; Range R(T) of 'T; Direct sum @

1. (20 points) Let V be a finite-dimensional vector space and T : V — V be linear.
Prove that V = R(T) @ N(T) if R(T) " N(T) = {0}.
2. (12+8) Consider the following system:

Ty + 33+ 3z3 =1
$1+4I2+3$3 =2
T1+ 3z +4xy =1

(i) Compute inverse A~! of the coefficient matrix A.

(ii) Use A~! to solve the system.

3. (20) Prove that det(M) = H (z; — x;) for the following matrix:

0<i<i<n
2 n
1 @s =3 T
1 z; o Ty
M= .
2 n
b Es T i

4. (12+38) (i) Find a matrix P such that P~AP is a diagonal matrix D, where
=l =} I
A=|10 -2 1
0 0 -1
(ii) Using D in (i), evaluate A®.

5. (1248) (i) Find the Jordan canonical form J of the following matrix:

(ii) Using J in (i), evaluate A?,




