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1.

(20% ) Find the solution set of the system of linear equations :

X1+ 2x, +2x3 —3x, =4
{ 3x1+x2—2x3+x4=3
xZ+X3_2.X4_:0
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Find an invertible matrix P and a diagonal matrix D such that P"1AP = D.

(20% ) Let A = [ ] € M,,»(R) bea 2 x 2 real matrix.

Let R* be a real inner product space with the standard inner product.

Let W = span({[1,—1,0,0], [1,0,1,0], [0,1,1,1]}) be asubspace of R*
and let W+ be the orthogonal complement of W in R*.

(1) (15% ) Find an orthogonal basis for W.

(2) (10% ) Find an orthogonal basis for W+.

(1 x x® x° x*]
1 x, %% x,3 x*
(1) (10%)Let A=|1 x3 x3%2 x3° x3%|€Msys(R) bea 5% 5 real matrix.
1 X4 X42 x43 x44
1 X5 .X'52 ng XS4
Prove that det(A) = H15i<j55(xj - Xl').
12 4 8 16
1 3 9 27 81 i .
(2) (10% ) Supposethat B=| 1 4 16 64 256 € M:ys(R) isa 5% 5 real matrix.
1 5 25 125 625
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Find all s € R such that B is an invertible matrix.

Let A € M,,,(R) bea 2 x 2 real matrix.

Suppose that A™ = 0 for some positive integer n, where O denotes the zero matrix.
(1) (5%) Findall eigenvalues of A.
(2) (10%) Prove that A% = 0.




