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1. (15%) Give a linear systemAd x = d, | 9% e bl Let Ao = Az A . Am
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where Ay 1s the colacter of ay.
(a) (59%) What is the cofactor 4; of a; ?
(b) (5%) Show that A7 = (1/der A) Acy:.

(c) (5%) Show that x; = det B/ det A, where B; is the matrix obtained from A by replacing
the jth column with the vector & (Cramer's rule). '
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(a) (10%)Factor 4 into SAS- to find S and A, where 5 is the eigenvector matrix and A s the
eigenvalue matnx of 4.

{(b) 4%} Find 4%°,

[

.(21%) Truc of False (Give areason if true, and give a counterexatnple if false).
Let 4 and B be two different nx 1 nonsingular matrices.
(2} (3%) det AT = det A.
(b) (3%) def (A+B) =det 4 + det 8.
(e) (3%) AB and BA have the same cigenvalues.
(d) (3% If A has » different eigenveetors, then A has » independent eigenvectors,
(&) (3%) If 4 has repeated eigenvaiues, then /4 may be diagonalizable and invertible.
(f) (3%%) IF4 has zero eigenvalue, then 4 may be diagonalizable and invertible.

() (3%) Triangular factor A = LD, where L and U have 1's on the diagonal, and D 1s a
diagonal matrix. {cigeuvalues of 4} = {eigenvalues of D}

4. (15%) In the vector space R3. what is the axis of rotation, and the angle of rotation, of the
iransformation that takes vector (¥}, %,.x,)T into vector (xp,x5,.xp3'?7 Tind the matrix that

represents this transformation.

5. (20%) Let § be the subspace of R coumining all vectors (¥, X5,x,)7 with x,+ Xyt X+ x5
0 and x;+ 2xy+ 3xy 1 dxy =0
(@) (10%) Find two bases for the space § and the space 5 (the space containing all vectors
orthogonal to §) respectively.

(b) (10%) Find the projection of (1,2,7)" anto the space §*.

6. (15%) Let.4 and B be two kx 2 square inalrices.
(2) (8%) Show that rank(4#) is less thau or equal to the minimtm of rank(A) and rank(B).

() (7%) Use the result of (2) to show Lhat if AB is ivertible then both A and B arc invertible,
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