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1. One of the eigenvalues of the matrix A=|—1 1 —3]| is 3. Find a basis for its
2 4 9
corresponding eigenspace. (15%)
1 -1
2. Find a singular value decomposition of the matrix A=|-2 2 [. (15%)
2 =2
3. Given a linear transformation 7, where (15%)
2 5 1 13 1 1
T(1p =17, T2 = |14}, T(|0pD = |2
0 9 3 15 0 3

(a) Find the standard transformation matrix A for T.
(b) Find a basis for the Nul A and the nullity (dimension of Nul A).
(c) Find a basis for the Col A and rank (dimension of Col A).

4, Linear transformation in homo genous coordinate (20%)

(a) Find the transformation matrices in_homogenous coordinate for the following

transformations (i) and (ii).

@) (1,1) (4,1)
Image Transformedimage

[
> »

(1,0) : (1,0)

() T =x+][7]
(b)‘ Show that if the transformation T(x)=x + t, where x,t€R? is a linear
transformation?
5. Least-squares linear equation system (20%)

a). Given a least-squares linear system Ax = b. What is the geometric meaning of its
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solution £ = (ATA)"*ATb?

b). For an ill-conditioned least-squares linear system. What is the difference between the

solvers of QR decomposition, singular value decomposition, and (ATA)"1ATb.

6. Let T:R® — R3 be the linear transformation defined by (15%)

T(X) = (xl - X3, -—2x1 + 3x2 — X3, 3X1 - 3x2)

(a) Find the standard matrix A for the linear operator 7.
(b)Find the LU-decomposition of matrix A, where L is a lower triangular matrix and U is
an upper triangular matrix.

(c) What is the main purpose of LU matrix decomposition?




