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Answer ALL questions. The marks that each question carry is written as shown.
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| have read and clearly understand the Examination Rules of both Beijing University of
Technology and University College Dublin. | am aware of the Punishment for Violating the
Rules of Beijing University of Technology and/or University College Dublin. | hereby
promise to abide by the relevant rules and regulations by not giving or receiving any help

during the exam. If caught violating the rules, | accept the punishment thereof.

Honesty Pledge: (Signature)

Instructions for Invigilators
Non-programmable calculators are permitted. NO dictionaries are permitted.
No rough-work paper is to be provided for candidates.


http://bdic.bjut.edu.cn/moodle/course/view.php?id=37
http://www.ucd.ie/research/people/mathematicsstatistics/professorgarymcguire/

1. (30 marks) Consider the following system of linear equations:

x -2z = 1,
2t vy —z = 2
- +z = -1

(a) Use the method of row operations (FJ5E477H) to solve this linear system.

(b) Use the method of x = A™'b  GHHiFE /7% to solve this system.
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(c) Use the method of Cramer’s rule (JLSEUEN]) to solve this system.
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2. (15 marks) True & False CHIW0f S, JFEBHEHD -

Judge the correctness of the following statements (by circling the given words TRUE or FALSE),

and justify your choice (i.e., explain your reason to do the choice).

(a)

Let A be a 3 x 3 matrix. Then TRUE FALSE

det(—A) = det A.

Reason:

Let A and B be two n X n matrices. TRUE FALSE
(A+ B)(A—- B) = A*> - B*.

Reason:

Let A be an n x n invertible matrix ([ | and I the n x n identity (fHZFAEFE) .
TRUE FALSE
A-D(A7+I)=A4A-A4""

Reason:

Let A be a matrix and ) its eigenvalue (A{IE{H) , with v as the corresponding eigenvector (A
fERE) | ie.,
Av = Av.

Then A™ is an eigenvalue of the matrix A™, with m =1,2,3,---. TRUE FALSE

Reason:
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3. (35 marks) Diagonalize the matrix X f LA FE)

b

Il
= o O
o = O
S O =

and compute A2017,
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4. (20 marks) Fill in the blanks.

(a) Find the appropriate elementary matrix (FJ5EHFE) to realize the type-1 row operation (i
—HATAEHO

[
N W e =

(b) Find the appropriate elementary matrix to realize the type-II row operation (& —Z4TAFH#k)

1
2
—
9
4

=W N =

(c) Find the appropriate elementary matrix to realize the type-III row operation (=47 4¢

#

=W N =
[
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