UNUN1TIANMSISBUSIAZINUNTUSTIUNANSSBuSatude
907311 30204 NPT LELUDIAN 1.5 MU VANSEY 3 ANU/EUAY
JuisuAnw N 6 AABYUN 2 Yns@nw 2562

ATHADU AMAINANLTATIUINGIAIERNSIINTUTIVING IR

1. AN95UYSI8IVN

a 14 a 3

AnwrunigadineafulunInduagssuvaunIaBudy Amesiuuud nmes Yigiiinnes

a a

ALILIWATLINADILANLAT uazNIsulanTuduULSliendn n {7

WeaRmuinye/nseuiunsiunisAnawin nswidayn n1slivgne n1sdeaununenis

a s ° ¢y Y a Y] N = ya v
AdlaranswaztUsEaunsalauaN; ANuAn invensyuiumsilaluldlunisseuideing 9 wagld

'
aa

Tudinuszaniusgwadnassd uiaiuguiwazlianafnfnoadarans aunsavieuegiadussuy
szilau dAnusounsy AANSURAYEU TRansua tazliaudeiulunues lngdnussaunisalnge

afsanunsalludinUseiunlnamlvigiseulafnwAuadt laen1sufiRase naaes asu s1e91u

2. wan1sseus
1. hanudisesssuvaunseduluyssendldla
PR o a A o v & A a ¢
venlaienkarnsaidunsinvuaidulsglivnnmes
vanlaienvadInmas iU udas it udy
f
Y

mgumanLasifveslglinnmesnivuala

AR

M519a0UNTHUaATNEY wvEndunsgIudmsunsulatiazuanslaiinisuiandaduy
Wunsulawmdsmonisla

6. PIAMINTIIWALLINADIHANLAIVDNUNINGAAVUA AL

6 a a [

7. figavdaudfsngg Yauunind fmesiuuud Usalinnwes

Y

A5 UANT AU
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week | Period Contents objective method/activity/ | Materials/resource
homework
1 1-3 | 1. Linear systems and 1. Find the set of -Discussion 1. Anton, Howard
Matrix solutions to method and Rorres, Chris,
1.1 Fields a consistent -Inquiry method | Elementary Linear

1.2 Introduction to
Systems of Linear
equations

1.3 Gaussian Elimination

1.4 Gauss-Jordan
Elimination

1.5 Homogeneous linear

systems

linear system.

2. Use Gaussian
elimination to
find the general
solution of a
linear system.

3. Use Gauss-
Jordan
elimination in
order to find the
general solution
of a linear
system.

4. Analyze
homogeneous
linear systems
using the Free
Variable
Theorem for
Homogeneous

Systems.

5. Applied of

System of Linear

Equations.

-Teaching by
asking Problem

base learning

Algebra :
Application
Version, 9th ed.,
New York : John
Wiley, c2005.

2. power point

3. graphic calculator
4. Maple

5. Mathematica

6. work sheet




week |Period Contents objective method/activity/ | Materials/resource
homework
2 4-6 1.6 Matrices and Matrix | 1. Know the -Discussion 1. Anton, Howard
Operations arithmetic method and Rorres, Chris,
1.7 Inverses; Algebraic properties of -Co-operative Elementary Linear
Properties of Matrices matrix learning Algebra :
1.8 Elementary operations. -Teaching by Application
Matrices And a Method for | 2. Be able to prove | asking Version, 9th
Find A basic properties | -Problem base John Wiley, c2005.
involving learning 2. power point
invertible 3. graphic calculator
matrices. 4. Maple,

3. Apply Mathematica
elementary row 5. work sheet
operations to
reduce a given
square matrix to
the identity
matrix.

4. Express an
invertible matrix
as a product of
elementary
matrices.

3 7-9 1.9 Further Results on 1. Understand how | -Discussion 1. Anton, Howard
Systems of Equations and the transpose method and Rorres, Chris,

Invertibility
1.10 Diagonal,Triangular

and Symmetric Matrices

operation affects
diagonal and
triangular matrices.
2. Understand how

inversion affects

-Co-operative
learning

-Process teaching

Elementary Linear
Algebra :
Application
Version, 9th ed.,
New York : John
Wiley, c2005.




week |Period Contents objective method/activity/ | Materials/resource
homework
diagonal and 2. power point
triangular matrices. 3. graphic calculator
4. Maple
5. Mathematica
6. work sheet
4 10-12 | 2. Determinants 1. Find determinant | -Discussion 1. Anton, Howard
2.1 A Combinatorial by a combinatorial | method and Rorres, Chris,
approach To Determinants | approach -Teaching by Elementary Linear
2.2 Determinants by 2. Use cofactor asking Algebra :

Cofactor Expansion expansion to -Problem base Application
evaluate learning Version, 9th ed.,
the determinant of | -Process teaching | New
a square matrix. York : John Wiley,
3.Use the c2005.
determinant of a 2. power point
2x2 invertible 3. graphic calculator
matrix to find the 4. Maple
inverse of that 5. Mathematica
matrix. 6. work sheet

5 | 13-15| 2.3 Evaluating 1. Know the effect | -Discussion 1. Anton, Howard

Determinants by Row of elementary row | method and Rorres, Chris,

Reduction operations on the | -Teaching by Elementary Linear

2.3.1 A Basic Theorem value of a asking Algebra :
2.3.2 Elementary Row determinant. Application

Operations

2.3.3 Elementary
Matrices

2.3.4 Matrices with
Proportional Rows or

Columns

2. Know the
determinants of
the three types of
elementary
matrices 3.Know

how to introduce

Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet




week

Period

Contents

objective

method/activity/

homework

Materials/resource

2.3.5 Evaluating
Determinants by Row
Reduction

2.4 Properties of
Determinants; Cramer's
Rule

2.4.1 Basic Properties of
Determinants

2.4.2 Determinant of a
Matrix Product

2.4.3 Determinant Test
for Invertibility

2.4.4 Adjoint of a Matrix

2.4.5 Cramer's Rule

zeros into the rows
or columns of a
matrix to facilitate
the evaluation of
its determinant..
4.Use row
reduction to
evaluate the
determinant of a
matrix.

5. Use column
operations to
evaluate the
determinant of a
matrix.

6. Combine the use
of row reduction
and cofactor
expansion to
evaluate the
determinant of a
matrix.

7. Know how
determinants
behave with
respect to basic
arithmetic
operations, as given

in Theorem 2.4.1,




week

Period

Contents

objective

method/activity/

homework

Materials/resource

Lemma 2.4.1and
Theorem 2.4.3.

8. Use the
determinant to test
a matrix for
invertibility.

9. Know how det(A)
and det(A") are
related.

10. Compute the
matrix of cofactors
for a square matrix
A.

11. Compute adj(A)
for a square matrix
A

12. Use the adjoint
of an invertible
matrix to find its
inverse.

13. Use Cramer's
rule to solve linear
systems of
equations.

14. Know the
equivalent
characterizations of
an invertible matrix
given in Theorem

2.4.8.




Coordinate Systems
3.1.3 n-Space
3.2 Norm, Dot Product,
and Distance in R"
3.3 Orthogonality
3.3.1 Orthogonal Vectors
3.3.2 Lines and Planes
Determined by Points and
Normals
3.3.3 Orthogonal
Projections
3.3.4 The Theorem of
Pythagoras
3.3.5 Distance Problems
3.4 The Geometry of Linear
Systems
3.4.1 Vector and
Parametric Equations of
Planes in R"
3.4.2 Lines Through Two
Points in R"
3.4.3 Dot Product Form
of a Linear System
3.4.4 The Relationship
Between Ax = 0 and Ax = b

scalar
multiplication.

2. Perform
algebraic
operations on
vectors: addition,
subtraction, and
scalar
multiplication.

3. Determine
whether two
vectors are
equivalent.

4. Determine
whether two
vectors are
collinear

5. Sketch vectors
whose initial and
terminal points are
given.

6. Find
components of a

vector whose initial

week |Period Contents objective method/activity/ | Materials/resource
homework
6-7 | 16-21 | 3. Euclidean Vector Spaces | 1. Perform -Discussion 1. Anton, Howard
3.1 Vectors in 2-Space, 3- geometric method and Rorres, Chris,
Space, and n-Space operations on -Teaching by Elementary Linear
3.1.1 Geometric Vectors vectors: addition, asking Algebra :
3.1.2 Vectors in subtraction, and Application

Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet




week

Period

Contents

objective

method/activity/

homework

Materials/resource

and terminal points
are given.

7. Prove basic
algebraic properties
of vectors
(Theorems 3.1.1
and 3.1.2).

8. Compute the
norm of a vector in
R".

9. Determine
whether a given
vector in R" is a
unit vector.

10. Normalize a
nonzero vector in
R".

11. Determine the
distance between
two vectors in R".
12. Compute the
dot product of
two vectors in R".
13. Compute the
angle between two
nonzero vectors in
R".

14. Prove basic
properties

pertaining to




week

Period

Contents

objective

method/activity/

homework

Materials/resource

norms and dot
products(Theorems
3.2.1-3.2.3 and
3.2.5-3.2.7).

15. Determine
whether two
vectors are
orthogonal.

16. Determine
whether a given set
of vectors forms an
orthogonal set.

17. Find equations
for lines (or planes)
by using a normal
vector and a point
on the line (or
plane)

18. Find the vector
form of a line or
plane through the
origin.

19. Compute the
vector component
of U along and
orthogonal to a.
20. Find the
distance between
a point and a line

in R2 or R3.




10

week

Period

Contents

objective

method/activity/

homework

Materials/resource

21. Find the
distance between
two parallel planes
in R3

22. Find the
distance between a
point and a plane.
23. Express the
equations of lines
in and using either
vector R? or R’
parametric
equations.

24. Express the
equations of
planes in R" using
either vector or
parametric
equations.

25. Express the
equation of a line
containing two
given points in R?
or R® using either
vector or
parametric
equations.

26. Find equations
of a line and a line

segment.




11

week

Period

Contents

objective

method/activity/

homework

Materials/resource

27. Verify the
orthogonality of
the row vectors of
a linear system of
equations and a
solution vector.

28. Use a specific
solution to the
nonhomogeneous
linear system Ax=b
and the general
solution of the
corresponding
linear system Ax=0
to obtain the
general solution to

Ax=b

22-24

4. General Vector Spaces
4.1 Real Vector Spaces
4.1.1 Vector Space

Axioms

4.1.2 Examples of Vector

Spaces

4.1.3 Some Properties of

Vectors
4.2 Subspace
4.2.1 Example of

subspaces

4.2.2 Building Subspaces

1. Determine
whether a given set
with two
operations is a
vector space.

2. Show that a set
with two
operations is not a
vector space by
demonstrating that
at least one of the
vector space

axioms fails.

-Discussion
method

-Inquiry method

1. Anton, Howard
and Rorres, Chris,
Elementary Linear
Algebra :
Application
Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet




12

week

Period

Contents

objective

method/activity/

homework

Materials/resource

3. Determine
whether a subset
of a vector space is
a subspace.

4. Show that a

subset of a vector

space is a subspace.

5. Show that a
nonempty subset
of a vector space is
not a subspace by
demonstrating that
the set is either not
closed under
addition or not
closed under scalar

multiplication.

25-27

4.3 Linear Combination

and Span

4.4 Linear Independence

4.4.1 Linear
Independence and
Dependence

4.4.2 An Alternative

Interpretation of Linear

Independence

4.4.3 Sets with One or

Two Vectors

1. Given a set S of
vectors in and a
vector v in R,
determine whether
vis a linear
combination of the
vectors in S.

2. Given a set S of
vectors in R",
determine whether
the vectors in S

span R".

-Discussion
method

-Inquiry method

1. Anton, Howard
and Rorres, Chris,
Elementary Linear
Algebra :
Application
Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet




13

week

Period

Contents

objective

method/activity/

homework

Materials/resource

4.4.4 Geometric
Interpretation of Linear
Independence

4.4.5 Linear

Independence of Functions

3. Determine
whether two
nonempty sets of
vectors in a vector
space V span the
same subspace of
V.

4. Determine
whether a set of
vectors is linearly
independent or
linearly dependent.
5. Express one
vector in a linearly
dependent set as a
linear combination
of the other
vectors in the set.
6. Use the
Wronskian to show
that a set of
functions is linearly

independent.

10

28-30

Midterm Examination

11-
12

31-36

4.5 Basis and Dimension
4.5.1 Nonrectangular
Coordinate Systems
4.5.2 Coordinates

Relative to a Basis

1. Show that a set

of vectors is a basis
for a vector space.

2. Find the

coordinates of a

-Discussion
method

-Inquiry method

1. Anton, Howard
and Rorres, Chris,
Elementary Linear
Algebra :
Application
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week

Period

Contents

objective

method/activity/

homework

Materials/resource

4.5.3 Some Fundamental

Theorems

vector relative to a
basis.

3. Find the
coordinate vector
of a vector relative
to a basis.

4. Find a basis for
and the dimension
of the solution
space of a
homogeneous linear
system.

5. Use dimension to
determine whether
a set of vectors is a
basis for a finite-
dimensional vector
space.

6. Extend a linearly
independent set to

a basis.

Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet

13

37-39

4.6 Row Space, Column

Space and Null Space

4.6.1 Row Space,

Column Space, and Null

Space

4.6.2 General and

Particular Solutions

1. Determine
whether a given
vector is in the
column space of a
matrix; if it is,
express it as a linear
combination of the
column vectors of

the matrix.

-Discussion
method

-Inquiry method

1. Anton, Howard
and Rorres, Chris,
Elementary Linear
Algebra :
Application
Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet
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week |Period Contents objective method/activity/ | Materials/resource
homework
4.6.3 Bases for Row 2. Find a basis for
Spaces, Column Spaces, the null space of a
and Null Spaces matrix.
4.6.4 Bases Formed from | 3. Find a basis for
Row and Column Vectors the row space of
of a Matrix a matrix.
4. Find a basis for
the column space of
a matrix.
5. Find a basis for
the span of a set of
vectors in R".
14 | 40-42 | 4.7 Rank and Nullity 1. Find the rank -Discussion 1. Anton, Howard
4.7.1 Row and Column and nullity of a method and Rorres, Chris,
Spaces Have Equal matrix. -Inquiry method | Elementary Linear
Dimensions 2. Find the Algebra :
4.7.2 Rank and Nullity dimension of the Application
4.7.3 Linear Systems of row space of a Version, 9th ed.,
m Equations in n matrix. New York : John
Unknowns Wiley, c2005.
4.7.4 Overdetermined 2. work sheet
and Underdetermined
Systems
15- | 43-48 | 4.8 Linear Transformations | 1. Find the domain | -Discussion 1. Anton, Howard
16 from R" to R™ and co-domain of a | method and Rorres, Chris,

4.8.1 Functions from R"
to R
4.8.2 Functions from R"

to R™

transformation, and
determine whether

the transformation

is linear.

-Inquiry method

Elementary Linear
Algebra :
Application

Version, 9th ed.,




16

week |Period Contents objective method/activity/ | Materials/resource
homework
4.8.3 Linear 2. Find the standard New York : John
Transformation from R" to | matrix for a matrix Wiley, c2005.
R™ transformation. 2. work sheet
4.8.4 Some Notational 3. Describe the
Matters effect of a matrix
4.8.5 Geometry of Linear | operator on the
Transformation standard basis in R"
17 | 49-51 | 4.9 Properties of Linear 1. Find the standard | -Discussion 1. Anton, Howard
Transformations from R" to | matrix for a method and Rorres, Chris,
R™ composition of -Inquiry method | Elementary Linear
4.9.1 Compositions of matrix Algebra :
Linear Transformations transformations. Application
4.9.2 One-to-One Linear | 2. Determine Version, 9th ed.,
Transformations whether a matrix New York : John
4.9.3 Inverse of a One- operator is one-to- Wiley, c2005.
to-One Linear Operator one; if it is, then find 2. work sheet
4.9.4 Linearity Properties | the inverse operator.
3. Determine
whether a
transformation is a
linear transformation
18- | 52-57 | Eigenvalues and 1. Find eigenvalues | -Discussion 1. Anton, Howard
19 eigenvectors and eigenvectors of | method and Rorres, Chris,

a given matrix.

2. Solve a problem
by applying the
notion of
eigenvalues and

eigenvectors.

-Inquiry method

Elementary Linear
Algebra:Application
Version, 9th ed.,
New York : John
Wiley, c2005.

2. work sheet

20

58-60

Final Examination
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SOUAYDIATUUUTENINAIA : SosazapsaziuulatunIA = 75 : 25
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4.2 UYszluannnsaaueas 2 A5 5e8as 30
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Usziivann | Ussiivainnis | Ussiliuannnig
N13§aULaY #UNANNIA dgaudangna
Wada/ilon HEASITYIN HEAIITNN WAASITYIN | ATMUU
MUIUTD IMUIUTD UL
(Toaz) (Toaz) (doaz)
1. Linear systems and Matrix 1(2) 1(2) - aq
1.1 Fields (A1) (AU
1.2 Introduction to Systems of
Linear Equations
1.3 Gaussian Elimination
1.4 Gauss-Jordan Elimination
1.5 Homogeneous linear systems
1.6 Matrices and Matrix Operations (2) 1(4) - 6
1.7 Inverses; Algebraic Properties of (ﬁ@ﬁ]ﬂ) (ﬁqﬁlﬁ)
Matrices
1.10 Diagonal,Triangular, and
Symmetric Matrices
1.8 Elementary Matrices And a 1(2) 1(2) - a4
Method for Find A™ (A1) (AuI)

1.9 Further Results on Systems of

Equations and Invertibility
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Usziliuann | Ussiliurinnis | Useiliuainnig
UFGONERE! gaunandnA doudanenia
wadanilem WEAN9I59N WEN9I5YN WAASIDTIN | AT
UIULD LD LD
(doaz) (doa2) (Yoaz)
2. Determinant 1(3) 1(5) - 8
2.1 A Combinatorial approach to (A1) (A1)
Determinants
2.2 Determinants by Cofactor
Expansion .
2.3 Evaluating Determinants by Row 1(2) - 2
Reduction (A1)
2.4 Properties of Determinants;
Cramer's Rule
3. Euclidean Vector Spaces - 1(4) : 4
3.1 Vectors in 2-Space, 3-Space, and (A1)
n-Space
3.2 Norm, Dot Product, and Distance
in R"
3.3 Orthogonality
3.4 The Geometry of Linear Systems
4. General Vector Spaces 1(4) - a4
4.1 Real Vector Spaces (Warand)
4.2 Subspace
4.3 Linear Combination and Span 1(4) 1(4) - 8
4.4 Linear Independence (AuI0) (Warand)
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Useliuann | Useliuannns | Ussiluannig
NN38ULRY | d@dunalenia | daudaiania
Wada/ o HEAASISYI LEASATYN UEAIIDYIN | AZKUU
UG UG I1UIULD
(toaz) (loaz) (Joaz)
4.5 Basis and Dimension 1(3) - 1(5) 8
(#gatd) (Wga1d)
4.6 Row Space, Column Space and Null 1(3) - 1(5) 8
Space (A1) (A1)
4.7 Rank and Nullity
4.8 Linear Transformations from R" to 1(3) - 1(5) 8
R™ (A1) (A1)
4.9 Properties of Linear Transformations 1(3) - 1(5) 8
from R" to R™ (Warand) (Wga1d)
5. Eigenvalues and eigenvectors 1(3) - 1(5) 8
(AU28M) (A1U8)
SauNndaUAST 2 UM 5 98 - - -
15 AZLUY
574 WU 11 98 | U T U9 UIU 5 19 80
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Anton, Howard and Rorres, Chris, Elementary Linear Algebra : Application Version, 9th ed,

New York : John Wiley, c2005.
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