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1. A= :
-1 2
(1) Find all eigenvalues and corresponding eigenvector. 3%
(2) Find generalized eigenvector and obtain the transition matrix P of A. 5%
(3) Find P*. 2%
(4) Find the Jordan canonical form of A by using the similar transform (P " AP). 5%
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2. A=

-2 1
(1) Find eigenvectors and write the transition matrix P of A. 3%
(2) Find P™' by using the orthogonal matrix property. 3%

(3) Find the diagonal form of A by using the similar transform (P AP). 3%

(4) If £(x)=x"C, find the matrix f(A) by using (a) the method of similar transform (matrix function),

(b) Cayley-Hamilton theory. 9%

(5) Find A by using (a) adjoint method, 2% (b) Cayley-Hamilton theory. 6%

3. For the given linear system
-%+3x, =0
X, —2X, +%X; =1
X, +2X, =0
we can rewrite it as a matrix-vector equation AX =B

-1 3 0 X,
with the matrix A=| 1 -2 1|, thevector X =| X,
0o 1 2 X,

9%




(1) write out the vector B (1%)

(2) calculate det A (1%)

(3) is the matrix A nonsingular ? (1%)

(4) write out the adjoint of the matrix A (2%)

(5) find the inverse of the matrix A (2%)

(6) solve the system to give the vector X (2%)

(7) for the matrix A, what is the maximum number of independent column vectors? (1%)
(8) what is the rank of the matrix A ? (2%)
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4. Foragiven matrix A=|-1 0 -1
-1 -1 0

(1) find the eigenvalues (hint: with 1 as an eigenvalue of multiplicity 2) (2%)

(2) compute A™; m=10 by using Cayley-Hamilton theorem (9%)

(3) find a set of three mutually orthogonal eigenvectors (9%)

(4) use these vectors obtained in (3) to construct an orthogonal matrix that diagonalizes the matrix A
(3%)

(5) compute A™; m=10 by diagonalizing the matrix A (5%)

5. For a given conic section of the form 2xy =1
X
(1) write the equation as the matrix product X' AX =1, with X = (yJ (2%)

(2) eliminate the xy-term by means of an orthogonal matrix and diagonalization (8%)



