
Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand the concept of Linear Systems 

6.  Achievement Indicator  :   

ü Student can understand the definition of linear equation and linear equation system  

ü Student can understand the definition of the solution of linear equation and linear equation 

system 

ü Student can calculate the solution of linear equation system using linear system operation 

 

7.  Material    : Linear Equation System 

8.  Lecture Activity   : 1 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain the aim of  the course and 

give  motivation 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A: 1-2 

 

Main 

Activities 

 

1. Explain the definition of  linear 

equation and linear equation 

system 

2. Explain the definition of linear 

equation solution and linear 

equation system solution 

3. Explain the linear system 

operation 

4. Do the exercise and discuss the 

results 

60’ 

Closing 

Activity 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about solving linear system 

equation, and Properties of the 

solution 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

 

Let a linear equation in n-variable such that 

bxaxaxa nn =+++ 22211  

where naaa ,,, 21 2  and b  are real number and nxxx ,,, 21 2  are variable. Then a linear sysytem of 

m-equation and n-variable is a system such that: 
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and is called an m x n linear system, and 
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 is called augmented matrix of a 

system (1). 

The solution of m x n linear system is an ordered n-tuple scalar ( nsss ,,, 21 2 ) that solve all equation 

in the system if we subtitute into nxxx ,,, 21 2  variable. If the linear system have no solution, then 

the system si called inconsisten, otherwise if the linear system have unique or many solution then 

the system is called consisten.  

 

Given these equations:  

a. 1 23 2 12x x- + =  

b. 1 2 22 3 10x x x+ =  

c. 
1 23sin 15x x+ =  

Then  

a. ……………….. is linear equation, because ................................... 

b. ……………….. is linear equation, because ................................... 

c. ……………….. is linear equation, because ................................... 

So, the linear equation is .................................................................. 

 

From the answer of the previous problems, find the solution set for the linear equation.  

 

Given these linear equation system: 

a. 
1 2

1 2

2 3 24

5 2 20

x x

x x

- =ë
ì
+ =í

;   b.   
1 2

1 2

2 3 24

4 6 48

x x

x x

- =ë
ì
- + =-í

; dan c.   
1 2

1 2

2 3 24

2 3 48

x x

x x

- =ë
ì
- + =-í

. 

Then find the solution set of  each linear equation system.  

 

So, the linear equation system can have ........................................ solution,  ……………………… 

solution, or …………………… solution. Consisten Linear equation system is a linear equation 

system that …………, but inconsisten linear equation system is a linear equation system that 

………………….. 

If each of linear equation in the linear equation system correspond to a line, then figure 

geometrically each of the linear equation system. 

 

Linear equation system geometrically looks like ………….................................................................. 

………………………………………………………………………………………………………… 

……………………………………………………………………………………………………….. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of Linear Systems 

6.  Achievement Indicator  :   

ü Student can solve linear equation system  

ü Student can understand the properties of the solution 

7.  Material    : Linear Equation System  

8.  Lecture Activity   : 2 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(Solving linear system equation, 

and Properties of the solution)  

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:1-2 

Main 

Activities 

 

1. Explain the solve of linear 

equation system  

2. Explain the properties of the 

solution   

3. Do the LKM  and discuss the 

results 

60’ 

Closing 

Activity 

Conclude  the entire materials and 

give tasks preparing the next 

lesson aboutd definitions and 

operations of matrices, and 

properties of the operations 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

      The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

WORKSHEET 

1. Let these linear equation system: 

a. 
1 2

1 2

2 3 24

5 2 20

x x

x x

- =ë
ì
+ =í

;   b.   
1 2

1 2

2 3 24

4 6 48

x x

x x

- =ë
ì
- + =-í

; and c.   
1 2

1 2

2 3 24

2 3 48

x x

x x

- =ë
ì
- + =-í

. 

Then find the solution set of each linear equation system using linear operation method.  

 

2. Find the solution of linear equation system using linear operation method.  

1 2 3

1 2 3

2 3 45

2 5 60

x x x

x x x

- + =ë
ì
+ - =í

. 

 

3. Find the solution of linear equation system using linear operation method.  



1 2

1 2

1 2

2 45

2 5 60

2 56

x x

x x

x x

- =ë
î
+ =ì

î- + =í

. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of  Matrices and its properties 

6.  Achievement Indicator  :   

ü Student can explain the definitions of matrix 

ü Student can calculate the matrices operations  

ü Student can explain the matrices operations properties  

7.  Material    : Matrix 

 

8.  Lecture Activity   : 3 

 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Definitions, Operations of 

matrices, and properties of the 

operations) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:8-22 

 

Main 

Activities 

 

1. Explain the matrix definition 

2. Explain the matrices 

operations properties 

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about types of  matrices 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

      The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

1. If  
2 1

3 3
C
è ø
=é ù

-ê ú
 and AC = BC, find A and B. What the conclusion do you have?  

 

2. If  
2 1

3 3
C
è ø
=é ù

-ê ú
 and 

3 2

1 4
A
è ø
=é ù
-ê ú

 and also AC = BC, find matrix B. What the conclusion do you 

have?  

3. If  
4 2

1 3
DC EC

-è ø
= =é ù

ê ú
, find D and E. What the conclusion do you have? 



 

4. If ika  
1

2

x
x

x

è ø
=é ù
ê ú

, find  

a. Ax + Cx and (A + C)x, is Ax + Cx = (A + C)x? 

b. xA + xC and x(A + C), is xA + xC = x(A + C)? 

c. Ax + xC and xA + Cx. 

 

5. Let 
2( ) 4 3f x x x= - +, then find  f(A). 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of Matrices and its properties   

6.  Achievement Indicator  :   

ü Student can explain types of  matrices 

7.  Material    : Matrix 

8.  Lecture Activity   : 4 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Types of  matrices) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:66-69 

B:11-68 

Main 

Activities 

 

1. Explain the types of matrices  

2. Do the exercise and discuss 

the Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about Augmented 

matrix 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

      The evaluation is performed based on the student activities in discussiona and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand the concept of Augmented Matrix  

6.  Achievement Indicator  :   

ü Student can explain the augmented matrix  

7.  Material    : Augmented Matrix 

 

8.  Lecture Activity   : 5 

 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(augmented matrix) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:1-2 

Main 

Activities 

 

1. Explain the concept of 

augmented matrix  

2. Do the exercise and discuss the   

Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about application of 

gaussian elimination to determine 

row echelon matrix 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

WORKSHEET 

 

1. Let these linear equation system: 

a. 
1 2

1 2

2 3 24

5 2 20

x x

x x

- =ë
ì
+ =í

;   b.   
1 2

1 2

2 3 24

4 6 48

x x

x x

- =ë
ì
- + =-í

; and c.   
1 2

1 2

2 3 24

2 3 48

x x

x x

- =ë
ì
- + =-í

. 

Then find the solution set of each linear equation system using elementery row operation 

method. 

 

2. Find the solution of linear equation system using elementery row operation method.   

1 2 3

1 2 3

2 3 45

2 5 60

x x x

x x x

- + =ë
ì
+ - =í

. 

 

3. Find the solution of linear equation system using elementery row operation method.  



1 2

1 2

1 2

2 45

2 5 60

2 56

x x

x x

x x

- =ë
î
+ =ì

î- + =í

. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand the concept of Gaussian Elimination or Row  

       Echelon Form 

6.  Achievement Indicator  :   

ü Student can explain the application of Gaussian Elimination to determine row echelon 

matrix   

7.  Material    : Gaussian elimination 

8.  Lecture Activity   : 6 

 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Gaussian elimination) 

10’ Discussion 

and 

Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

 

1. Explain Gaussian elimination to 

determine row echelon matrix  

2. Do the exercise and discuss the   

    Results 

50’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next lesson 

about application of gaussian 

elimination to determine row echelon 

matrix 

5’ 

Further 

Activities 

 

Invite the students to ask or give an 

opinion about the materials 

5’ 

Quiz I  
Given the Linear Equation System : 

î
í

î
ì

ë

=-+-

=+-

=++-

393

36432

42322

321

321

321

xxx

xxx

xxx

 

a. Find the augmented matrix. 
b. Solve the system by the Linear 

System Operation. 

30’    

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Solve the problems using Gaussian Elimination or Row  

   Echelon Form 

6.  Achievement Indicator  :   

ü Student can solve the problems using Gaussian Elimination to determine row echelon matrix 

7.  Material    : Gaussian elimination 

8.  Lecture Activity   : 7 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Gaussian elimination) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

Do the exercise and discuss the   

Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next lesson 

about application of Gauss-Jordan 

elimination to determine reduced 

row echelon matrix 

10’ 

Further 

Activities 

Invite the students to ask or give an 

opinion about the materials 

10’ 

 

9. Evaluation 

      The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand the concept of Gauss-Jordan Method  

6.  Achievement Indicator  :   

ü Student can Understand concept of Gauss-Jordan Method 

7.  Material    : Gauss-Jordan Method 

8.  Lecture Activity   : 8 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(Gauss-Jordan method) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

 

1. Explain the concept of Gauss-

Jordan Method    

2. Do the exercise and discuss the   

    Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about application of Gauss-

Jordan elimination to determine 

reduced row echelon matrix 

10’ 

Further 

Activities 

Invite the students to ask or give an 

opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

1. Let these linear equation system: 

a. 
1 2

1 2

2 3 24

5 2 20

x x

x x

- =ë
ì
+ =í

;   b.   
1 2

1 2

2 3 24

4 6 48

x x

x x

- =ë
ì
- + =-í

; and c.   
1 2

1 2

2 3 24

2 3 48

x x

x x

- =ë
ì
- + =-í

. 

Then find the solution set of each linear equation system using Gauss-Jordan method. 

 

2. Find the solution of linear equation system using Gauss-Jordan method.  

1 2 3

1 2 3

1 2 3

2 5 60

2 3 45

3 2 50

x x x

x x x

x x x

+ - =ë
î
- + =ì

î + + =í

. 

 

 

 

3. Find the solution of linear equation system using Gauss-Jordan method.  



1 2 3 4

1 2 3 4

1 2 3 4

2 3 2 50

2 5 60

2 2 40

x x x x

x x x x

x x x x

- + + =ë
î
+ - + =ì

î- + + - =í

. 

 

 

 

         Yogyakarta,   

          Lecturer 

 

 

 

       Caturiyati, M.Si. 

                             NIP. 19731218 200003 2 001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Solve the problem using Gauss-Jordan method 

6.  Achievement Indicator  :   

ü Student can calculate the solution of linear system using Gauss-Jordan method  

7.  Material    : Gauss-Jordan method 

8.  Lecture Activity   : 9 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Gauss-Jordan method) 

10’ Discussion 

and 

Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

 

Do the exercise and discuss the   

Results 

50’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next lesson 

about homogeneous linear equation 

system 

5’ 

Further 

Activities 

 

Invite the students to ask or give an 

opinion about the materials 

5’ 

Quiz II 

Given The Linear Equation 

System: 

î
í

î
ì

ë

=-+

=+-

=++-

18322

122

1532

321

321

321

xxx

xxx

xxx

   

Solve The System by Gauss 

Elimination Method. 

30’ Do the Quiz Examination 

Paper  

 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

         Yogyakarta,   

          Lecturer 

 

 

 

     Caturiyati, M.Si. 

                           NIP. 19731218 200003 2 001 

 

 

 

 



Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of The Homogeneous Linear System  

6.  Achievement Indicator  :   

ü Student can Understand concept of The Homogeneous Linear System 

7.  Material    : Homogeneous Linear System 

8.  Lecture Activity   : 10 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(Homogeneous Linear System) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

 

1. Explain the concept of The  

Homogeneous Linear System 

2. Do the exercise and discuss 

the  

       Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about homogeneous linear 

system 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

1. Let these linear equation system: 

a. 
1 2

1 2

2 3 0

5 2 0

x x

x x

- =ë
ì
+ =í

;   b.   
1 2

1 2

2 3 0

4 6 0

x x

x x

- =ë
ì
- + =í

; dan c.   
1 2

1 2

2 3 0

2 3 0

x x

x x

- =ë
ì
- + =í

. 

Then find the answer of each linear equation system solution trivial or not trivial.  

 

2. Find the solution of this linear equation system trivial or not trivial.  

1 2 3

1 2 3

1 2 3

2 5 0

2 3 0

3 2 0

x x x

x x x

x x x

+ - =ë
î
- + =ì

î + + =í

. 

 

3. Find the solution of this linear equation system trivial or not trivial. 



1 2 3 4

1 2 3 4

1 2 3 4

2 3 2 0

2 5 0

2 2 0

x x x x

x x x x

x x x x

- + + =ë
î
+ - + =ì

î- + + - =í

. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Solve the homogeneous linear system   

6.  Achievement Indicator  :   

ü Student can solve the homogeneous linear system 

7.  Material    : Homogeneous Linear System 

8.  Lecture Activity   : 11 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(homogeneous linear system) 

10’ Discussion 

and 

Exercise  

LCD, 

white/black 

board 

A:3-7 

Main 

Activities 

Do the exercise and discuss the   

Results 

50’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next lesson 

about definition and properties of 

matrix inverse 

5’ 

Further 

Activities 

 

Invite the students to ask or give an 

opinion about the materials 

5’ 

Quiz III 

Given the homogen linear system: 

î
í

î
ì

ë

=-++

=-++

=+-+-

022

043

023

5431

5321

5432

xxxx

xxx

xxxx

 

Find the augmented matrix and 

solve The System by Gauss-Jordan 

Elimination Method. 

 

30’ Do the quiz Examination 

paper 

 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

1. Let this linear equation system: 
í
ì
ë

=+

=+-

04

032

21

21

xx

xx
 

The augmented matrix is ù
ú

ø
é
ê

è
 

The linear equation system with all of right hand side are zero, is called                                                 

The solution with Gauss-Jordan elimination is the following: 



ù
ú

ø
é
ê

è
                     ù

ú

ø
é
ê

è
              ù

ú

ø
é
ê

è
  ù

ú

ø
é
ê

è
 

ù
ú

ø
é
ê

è
            ù

ú

ø
é
ê

è
 

The conclusion is  

 

 

 

2. Let this linear equation system: 
í
ì
ë

=++

=-+-

03

023

321

321

xx

xxx
 

The augmented matrix is ù
ú

ø
é
ê

è
 

The solution with Gauss-Jordan elimination is the following: 

ù
ú

ø
é
ê

è
                     ù

ú

ø
é
ê

è
              ù

ú

ø
é
ê

è
 

ù
ú

ø
é
ê

è
                     ù

ú

ø
é
ê

è
              ù

ú

ø
é
ê

è
 

The conclusion is  

 

3. Let this linear equation system: 
î
í

î
ì

ë

=++

=++

=-+-

022

03

023

321

321

321

xxx

xx

xxx

 

The augmented matrix is 

ù
ù
ù

ú

ø

é
é
é

ê

è

 

The solution with Gauss-Jordan elimination is the following: 

ù
ù
ù

ú

ø

é
é
é

ê

è

                     

ù
ù
ù

ú

ø

é
é
é

ê

è

              

ù
ù
ù

ú

ø

é
é
é

ê

è

 

ù
ù
ù

ú

ø

é
é
é

ê

è

                     

ù
ù
ù

ú

ø

é
é
é

ê

è

              

ù
ù
ù

ú

ø

é
é
é

ê

è

 

The conclusion is 

4. Let this linear equation system: 
î
í

î
ì

ë

=-++

=-++

=+-+-

022

043

023

5431

5321

5432

xxxx

xxx

xxxx

 

The augmented matrix is 

ù
ù
ù

ú

ø

é
é
é

ê

è

 

The solution with Gauss-Jordan elimination is the following: 



ù
ù
ù

ú

ø

é
é
é

ê

è

                     

ù
ù
ù

ú

ø

é
é
é

ê

è

              

ù
ù
ù

ú

ø

é
é
é

ê

è

 

ù
ù
ù

ú

ø

é
é
é

ê

è

                     

ù
ù
ù

ú

ø

é
é
é

ê

è

              

ù
ù
ù

ú

ø

é
é
é

ê

è

 

The conclusion is 

 

 

From 1 – 4 one can concluded 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understand concept of The Inverse of Matrix  

6.  Achievement Indicator  :   

ü Student can understand concept of The Inverse of Matrix  

7.  Material    : Inverse Matrix 

8.  Lecture Activity   : 13 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material (The 

Inverse of Matrix) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:37-49 

Main 

Activities 

 

1. Explain the inverse of matrix 

2. Do the exercise and discuss 

the results the elementery 

matrix  

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about the elementery 

matrix 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

WORKSHEET 
1. Let the matrices 

4 1

3 2
A
è ø
=é ù
- -ê ú

, 
3 1

6 2
B
è ø
=é ù
- -ê ú

, 
1 2 2

3 1 1
C

-è ø
=é ù

-ê ú
 

Investigate where of the matrices is non singular. Find the invers. 

 

 

 

2. Let the matrix 
2 1

3 2
D
è ø
=é ù
-ê ú

.  

a. If  D non singular, then find the invers.  

 

b. If  
1 21

3 4

( ) '
d d

D
d d

- è ø
=é ù
ê ú

 suffice to 
1 1( ) ' ( ) 'D D D D I- -= = or 

1( ) 'D-  is the other invers of D, then 

find 
1( ) 'D- . 

 



3. If the matrix 
1 2

3 2
E

- -è ø
=é ù
ê ú

 nonsingular, then show if E is nonsingular and 
1E-  is nonsingular. 

 

 

4. If the matrix 
1 2

3 2
E

- -è ø
=é ù
ê ú

 and 
2 2

1 2
F

-è ø
=é ù
-ê ú

 nonsingular, then prove that EF nonsingular. 

 

5. If  
1( )EF -
exist, then find 

1 1F E- -
. What do you have? 

 

6. If  F is nonsingular matrix, then  

a. Find  
1( )TF -
 and 

1( )TF- . What do you have? 

 

b. Investigate is 
2F  nonsingular and find

2 1( )F -
 and 

1 2( )F- . What do you have? 

 

c. For a k = 3 investigate is kA nonsingular and find 
1( )kA -
 and 

11
k

A- . What do you have? 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understand concept of The Elementery Matrix  

6.  Achievement Indicator  :   

ü Student can understand the definition of A
-1

  

ü Student can explain a practical method for finding A
-1

  

7.  Material    : The Elementery Matrix 

8.  Lecture Activity   : 14 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material (The 

Elementery Matrix) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:50-58 

Main 

Activities 

 

1. Explain the concept of the 

elementery matrix 

2. Explain a practical method for 

finding A
-1
 

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about definition and a 

practical method for finding A
-1
 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

 

WORKSHEET 

1. Given matrix 

3 5 8

2 3 7

1 6 3

A

-è ø
é ù
=
é ù
é ù-ê ú

. 

a. Find the elementer matrix E1, such that row I of matrix A become row II.  

b. Find the elementer matrix E2, such that row II of matrix A become 3 times. 

c. Find the elementer matrix E3, such that row I of matrix A added 2 times row II.  

 

 

2. Investigate by calculating is E1, E2, and E3 are non singular matrices. 

 

3. Let these matrices: 



3 5 8

2 3 7

1 6 3

A

-è ø
é ù
=
é ù
é ù-ê ú

, 

1 6 3

2 3 7

0 14 12

B

-è ø
é ù
=
é ù
é ùê ú

, 

1 6 3

0 1 13 9

0 14 12

C

-è ø
é ù
= -
é ù
é ùê ú

 

a. Find the elementer matrices E1, E2 such that B = E2 E1 A. 

b. Find the elementer matrices E3, E4 such that C = E4 E3 B. 

c. Represent C = E4 E3 E2 E1 A. 

 

 

4. Investigate with calculation is A = E4
-1

E3
-1
E2

-1
E1

-1
 C? 

 

5. If  A non singular, then find the invers A using practical method [A|I] ~ [I|A
-1

]. 

 

6. Prove with calculation: If A non singular, B and C row equivalen matrices with A, then B and C 

are non singular too. (Hint: used practice method) 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understand concept of The Elementery Matrix 

6.  Achievement Indicator  :   

ü Student can solve the problems using the method for finding A
-1

 

7.  Material    : The elementery matrix 

8.  Lecture Activity   : 15 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material (The 

elementery matrix- and a 

practical method for finding  

A
-1
)  

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:50-58 

Main 

Activities 

Do the exercise and discuss the   

Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about the equation system 

and inverses 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understand concept of Equation System and Inverses 

6.  Achievement Indicator :   

ü Student can understand the concept of equation system and inverses 

7.  Material    : The equation system and inverses 

8.  Lecture Activity   : 16 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material  

(The equation system and 

inverses) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:59-65 

Main 

Activities 

 

1. Explain  the concept of 

equation system and inverses 

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about determinants 

function 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of Determinants 

6.  Achievement Indicator  :   

ü Student can explain the determinants function 

7.  Material    : Determinants 

8.  Lecture Activity    : 17 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(Determinants functions) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:81-88 

B:91-102 
Main 

Activities 

 

1. Explain the concept of 

determinants 

2. Do the exercise and discuss the   

    Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials and 

give tasks preparing the next 

lesson about Evaluating 

Determinants by Row Reduction. 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,  

8E, John Wiley & Sons, Inc, Toronto, Canada 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

WORKSHEET 

 

If given a linear equation system 

ὥ ὼ ὥ ὼ Ễ ὥ ὼ ὦ
ὥ ὼ ὥ ὼ Ễ ὥ ὼ ὦ

ể
ὥ ὼ ὥ ὼ Ễ ὥ ὼ ὦ

, then the augmented matrix 

ὃὦ

ὥ
ể
ὥ

ὥ Ễ ὥ
ể Ệ ể
ὥ Ễ ὥ

ὦ
ể
ὦ

 have a n x n coefisient matrix A. If A non singular matrix, then A
-1
 

exist, such that with ὼӶ ὃ ὦ we have the linear equation system solution. If there is another linear 

equation system different only in value of ὦ, then one can have the solution using pratice method: 

ὃὦὦ ͯỄͯ
  

ὍȿὼӶȿὼӶ . 

1. Given the linear equation system: 

ςὼ σὼ τὼ ρς
σὼ ὼ σὼ ρυ
ὼ τὼ ςὼ ρφ

 . 

a. Find the coefisient matrix, singular or non singular. (Hint: using practice method to find A
-1
). 



b. Find the linear equation system. (Hint: using ὼӶ ὃ ὦ ). 
 

2. Given linear equation system 

ςὼ σὼ ςὼ ρς
σὼ ὼ ςὼ ρψ
ὼ σὼ τὼ ρς

:  and 

ςὼ σὼ ςὼ σπ
σὼ ὼ ςὼ τς
ὼ σὼ τὼ υφ

    

a. Is the coefisient matrix singular or non singular. (Hint: use practice method to find A
-1
). 

b. Find the solution. (Hint: use practice method: ὃὦὦ ͯỄͯ
  

ὍȿὼӶȿὼӶ). 

 

3. Given linear equation system: 

ςὼ ὼ ςὼ ςὼ ρς
ὼ σὼ ςὼ τὼ ρψ
σὼ ὼ τὼ ὼ ρς
ὼ ςὼ ὼ σὼ ςτ

 

a. Is the coefisient matrix singular or non singular. (Hint: use practice method to find A
-1
). 

b. Find the solution. (Hint: use ὼӶ ὃ ὦ ). 
 

Determinant matrix A sized 2x2 and 3x3 one can find by this formula: 
ὥ ὥ
ὥ ὥ ὥ ὥ

ὥ ὥ  and 

ὥ ὥ ὥ
ὥ ὥ ὥ
ὥ ὥ ὥ

ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ ὥ

ὥ ὥ ὥ . But for n x n matrix with n ≥ 3, one can use elementery row operation, that is, changes 

matrix into simple matrix (upper or lower traiangular matrix, since if nnA ³  upper triangular or lower 

triangular matrix, then Ô
=

==
n

i

iinn aaaaaA
1  

332211  )det( 2 ).  Calculating the determinant with 

elementery row operation following this rules: 

(i)  If  A¡ is a matrix from matrix A with each element in a row of A times with constant k, then 

)det()det( AkA =¡ . 

(ii)  If   A¡ is a matrix from matrix A with two row is changed, then )det()det( AA -=¡ . 

(iii)  If   A¡ is a matrix from matrix A with each element of a row times with constant k, and then 

added to element in another row, then )det()det( AA =¡ . 

4. Find the determinant of the coefisient matrix in problems no. 1 and 2 using the formula of 3 x 3 

determinant. 

Find the determinant of the coefisient matrix in problems no. 1, 2, and 3 using elementery row 

operation. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of determinants 

6.  Achievement Indicator  :   

ü Student can evaluate the determinants by row reduction 

7.  Material    : Determinants 

8.  Lecture Activity   : 18 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(Evaluating Determinants by 

Row Reduction) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:89-94 

Main 

Activities 

 

1. Explain the concept of 

evaluating determinants by row 

reduction  

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about properties of 

determinant 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understand concept of Determinants 

6.  Achievement Indicator  :   

ü Student can explain the properties of the determinant 

7.  Material    : Determinants 

8.  Lecture Activity   : 19 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(properties of determinants) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:95-103 

Main 

Activities 

 

1. Explain the properties of the 

determinants 

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about cofactor expantion 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application 

Version, 8E, John Wiley & Sons, Inc, Toronto, Canada 

 

WORKSHEET 

 

Let matrix ὃ
σ ρ τ
ς υ φ
ρ σ τ

 , ὄ
ς σ ρ
σ τ υ
ρ φ σ

. 

 
a. Find determinant A (det A) and det B. 

 

 

b. Find det A
T
 and det B

T
. What the conclusion. 

 

 

c. Find det (2A) and det (−3B). 

 

 

d. Find det (A + B) and (det A + det B). What the conclusion. 

 

 

e. Find determinant (AB). What the conclusion. 

 

 



If given matrix ὅ
ς σ ρ
υ ς χ
ρ φ σ

 and Ὀ
ς σ ρ
ψ φ ρς
ρ φ σ

. 

 

f. Find det C and det D. Find det (B + C). What the conclusion. 

 

 

If given matrix  Ὁ
ς σ ρ
υ ς χ
τ φ ς

 . 

g. Find det E.  

 

 

h. Find the invers A and invers E. What the conclusion. 

 

 

i. Find det (A
-1
) if invers A exist. What the conclusion about det A. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding the concept of Determinants   

6.  Achievement Indicator  :   

ü Student can explain the cofactor expantion 

7.  Material    : Determinants 

8.  Lecture Activity   : 20 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(cofactor expantion) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:104-155 

B:103 
Main 

Activities 

 

1. Explain the concept of 

determinants  

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about cramer rule. 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A.   Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version, 

8E, John Wiley & Sons, Inc, Toronto, Canada 

B.   Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

WORKSHEET 

 

Given an n x n matrix A. The ij  minor of matrix A, is denoted Mij(A), and defined as determinant 

submatrix A with deleting i-th row and j-th column of matrix A.  

1. Find the minors of matrix ὄ
σ ρ τ
ς υ φ
ρ σ τ

. 

 

2. Find the minors of matrix ὅ
ς σ ρ
υ ς χ
τ φ ς

. 

 

 

Matrix cofactor A, denoted as Cij(A), and defined with ( ) ( 1) ( )
df

i j

ij ijC A M A+= - .  

3. Find the cofactors of matrix B for problems no 1. 

 

 
4. Find the cofactors of matrix C for problems no 2.  



 

One can find the determinant matrix A by cofactor expansion by any row (column). Det A by j-th 

column cofactor expansion defined as ä
=

=+++=
n

i

ijijnjnjjjjj CaCaCaCaA
1

2211)det( 2 , and det A 

by i-th row cofactor expansion defined as ä
=

=+++=
n

j

ijijininiiii CaCaCaCaA
1

2211)det( 2  

 

5. Find det B using first row cofactor expansion. 

 

6. Find det B using 3rd column cofactor expansion. 

 

7. Find det C using 2nd row cofactor expansion. 

 

8. Find det C using 2nd column cofactor expansion. 

 

9. Given matrix Ὀ

ς σ τ ρ
σ
ς
ς ρ
ς σ

υ
ρ

υ ρ τ σ

.  

a. Find det D using 2nd row cofactor expansion. 

 

b. Find det D using 4rd column cofactor expansion.  
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding the concept of Determinants   

6.  Achievement Indicator  :   

ü Student can explain the Cramer rule 

7.  Material    : Determinants  

8.  Lecture Activity   : 21 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(cramer rule) 

10’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:104-155 

B:103 
Main 

Activities 

1.Explain the Cramer rule 

2. Do the exercise and discuss 

the results 

50’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about euclidean n-space 

5’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

5’ 

Quiz IV 

Given the matrix 

A = 

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

2231

9831

2252

1131

.     

Find the determinant using 

cofaktor expantion. Find 
1-A

using the law. 

30’ Do the Quiz Examination 

paper 

 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,  

8E, John Wiley & Sons, Inc, Toronto, Canada 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

WORKSHEET 

 

Another way to solve the linear equation system is using Cramer rule: given a system of n linear 

equation with n variable 11 ³³³ = nnnn bxA . If 0)det( ¸A , then the system have unique solution, given 



by: 
)(det

)(det
,,

)(det

)(det
,

)(det

)(det 2
2

1
1

A 

A 
x

A 

A 
x

A 

A 
x n

n === 2 , where Aj, for nj ,,2,1 2= , is a matrix with 

the j column is vector: 

ù
ù
ù

ú

ø

é
é
é

ê

è

=

nb

b

b 4
1

 . 

1. Given linear equation system: 

ςὼ σὼ τὼ ρς
σὼ ὼ σὼ ρυ
ὼ τὼ ςὼ ρφ

. Find the solution with Cramer rule. 

 

 

 

2. Given linear equation system: 

ςὼ σὼ ςὼ σπ
σὼ ὼ ςὼ τς
ὼ σὼ τὼ υφ

. Find the solution with Cramer rule. 

 

 

 

3. Given linear equation system: 

ςὼ ὼ ςὼ ςὼ ρς
ὼ σὼ ςὼ τὼ ρψ
σὼ ὼ τὼ ὼ ρς
ὼ ςὼ ὼ σὼ ςτ

. Find the solution with Cramer rule. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding the concept of Euclidean n-space 

6.  Achievement Indicator  :   

ü Student can explain the definiton of euclidean n-space 

ü Student can explain the properties of euclidean n-space 

7.  Material    : Euclidean n-space 

8.  Lecture Activity   : 22 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(euclidean n-space) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:161-172 

Main 

Activities 

 

1.Explain the definition of 

euclidean n-space 

2. Explain the properties of 

euclidean n-space  

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about the exercises of 

euclidean n-space. 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,  

8E, John Wiley & Sons, Inc, Toronto, Canada 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding the concept of Euclidean n-space 

6.  Achievement Indicator  :   

ü Student can calculate the problems using the properties of euclidean n-space 

7.  Material    : Euclidean n-space 

8.  Lecture Activity   : 23 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(euclidean n-space) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:161-172 

Main 

Activities 

Do the exercise and discuss the 

results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about vector space 

10’ 

Further 

Activities 

 

Invite the students to ask or 

give an opinion about the 

materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,  

8E, John Wiley & Sons, Inc, Toronto, Canada 

 

WORKSHEET 

For every set given, show that 

uuh

ursusrg

usurusrf

vrurvure

uud

uuc

wvuwvub

uvvua

=

=

+=+

+=+

=-+
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0

0
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)()()(
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)()(
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)(

)()()(

)(

 

1. Given Ὑ ὼȟώȟᾀȿὼȟώȟᾀɴ Ὑ complete with addition and scalar multiplication defined as: 

ό ὺӶḰ ό ὺȟό ὺȟό ὺ  and ὯόḰ ὯόȟὯόȟὯό , where όȟὺӶɴὙ  and ὯᶰὙ. 

 

2. Given ὡ ὼȟώȟᾀȿᾀ ὼ ώ ρȟὼȟώȟᾀɴ Ὑ complete with addition and scalar multiplication 

defined as: ό ὺӶḰ ό ὺȟό ὺȟό ὺ  and ὯόḰ ὯόȟὯόȟὯό , where όȟὺӶɴὡ and 

Ὧɴ Ὑ.  

 



3. Given  Ὑ ὼȟώȟᾀȿὼȟώȟᾀɴ Ὑ complete with addition and scalar multiplication defined as: 

ό ὺӶḰ ό ὺ ρȟό ὺȟό ὺ  and ὯόḰ ὯόȟὯόȟςὯό , where όȟὺӶɴὙ  and ὯᶰὙ.  

 

4. Given ὠ ὼȟώȟᾀȿὼȟώȟᾀɴ Ὑ where ώ ςὼ ρȟᾀ ὼ ρ complete with addition and scalar 

multiplication defined as: ό ὺӶḰ ό ὺȟό ὺȟό ὺ  and ὯόḰ ὯόȟὯόȟὯό , where 

όȟὺӶɴὠ and ὯᶰὙ.  

 

5. Given Ὑ ὼȟὼȟỄȟὼ ȿὼȟὼȟỄȟὼ ᶰὙ complete with addition and scalar multiplication 

defined as: ό ὺӶḰ ό ὺȟό ὺȟỄȟό ὺ  and ὯόḰ ὯόȟὯόȟỄȟὯό , where όȟὺӶɴὙ  

and ὯᶰὙ. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding concept of general vector space 

6.  Achievement Indicator  :   

ü Student can explain the definition of general vector space 

ü Student can determine wether the set is vector space, wether is not. 

7.  Material    : General vector space 

8.  Lecture Activity   : 24 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(general vector space) 

 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:203-210 

B:197-202 

Main 

Activities 

 

1.Explain the definiton of 

general    vector space 

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about the exercises of 

vector space. 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding concept of general vector space 

6.  Achievement Indicator  :   

ü Student can determine wether the set is vector space, wether is not. 

7.  Material : General vector space 

8.  Lecture Activity   : 25 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(general vector space) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:203-210 

B:197-202 
Main 

Activities 

Do the exercise and discuss the   

Results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about subspace. 

10’ 

Further 

Activities 

 

Invite the students to ask or 

give an opinion about the 

materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

 

Yogyakarta,   

Lecturer 

 

 

 

Caturiyati, M.Si. 

         NIP. 19731218 200003 2 001 

 

 

 

 

 

 

 

 

 

 

 



Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understanding the concept of Sub Space 

6.  Achievement Indicator  :   

ü Student can explain the definition of subspace 

7.  Material    : Subspace 

8.  Lecture Activity   : 26 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(subspace) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:211-220 

B:203-212 

Main 

Activities 

 

1. Explain the definiton of 

subspace 

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about the exercises of 

subspace. 

10’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

      The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference  

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

WORKSHEET 

1. Show that ὡ
ὼ
ώ
ᾀ
ὼ ώ ᾀ π is a subspace over ᴙ  with  operation in ᴙ . 

2. Show that   

a. ὡ
ὥ π
π ὦ

ὥ ὦ π  b. ὡ
ὥ π
π ὦ

ὥ ὦ υ 

Is subspace over ὓ ᴙ  with matrix operation in ὓ ᴙ . 
3. Show that ὡ ὴὼ ὥ ὥὼ ὥὼ ὥὼ ὥὼȿὴς π is subspace over ὖ with 

operation in ὖ. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understanding the concept of Sub Space 

6.  Achievement Indicator  :   

ü Student can explain the properties of subspace  

7.  Material    : Subspace 

8.  Lecture Activity   : 27 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(subspace)  

10’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A: 309-318 

 

Main 

Activities 

 

1. Explain the properties of 

subspace  

2. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about linear 

combination. 

5’ 

Further 

Activities 

 

Invite the students to ask or give 

an opinion about the materials 

5’ 

Quiz V 

W is a collection of all vectors 

in R
4 
where 42 3xx = . Check if 

W is subspace. 

 

20’ Do the quiz Examination 

paper 

 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference  

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understanding the concept of Linear combination   

6.  Achievement Indicator  :   

ü Student can explain the definition of linear combination  

ü Student can explain the properties of linear combination 

7.  Material    : Linear combination 

8.  Lecture Activity   : 29 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(linear combination) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:221-230 

B:213-223 

Main 

Activities 

 

1. Explain the definition of 

linear combination 

2. Explain the properties of 

linear combination 

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the 

next lesson about span. 

10’ 

Further 

Activities 

 

Invite the students to ask or 

give an opinion about the 

materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference  

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

 

Yogyakarta,   

Lecturer 

 

 

 

Caturiyati, M.Si. 

         NIP. 19731218 200003 2 001 

 

 

 

 

 



Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understanding  the concept of span  

6.  Achievement Indicator  :   

ü Student can explain the definiton of span  

ü Student can explain the properties of span 

7.  Material    : Span 

8.  Lecture Activity   : 30 

 

Step 

Component 

Activity Duration Method Media References 

Introduction Explain briefly the material 

(span) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:221-230 

B:213-223 
Main 

Activities 

 

1. Explain the definiton of span 

2. Explain the properties of span  

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about linearly 

independence. 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference  

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency  : Understanding  the concept of linear independence  

6.  Achievement Indicator :   

ü Student can explain the definition of linear independence  

ü Student can explain the properties of linear independence 

7.  Material    : Linear independence 

8.  Lecture Activity   : 31 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(linear independence) 

20’ Discussion 

and Exercise  

LCD, 

white/black 

board 

A:221-230 

B:213-223 

Main 

Activities 

 

1. Explain the definition of 

linear independence 

2. Explain the properties of 

linear independence 

3. Do the exercise and discuss 

the results 

60’ 

Closing 

Activity 

 

Conclude  the entire materials 

and give tasks preparing the next 

lesson about basis and 

dimension. 

10’ 

Further 

Activities 

Invite the students to ask or give 

an opinion about the materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference  

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 
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Lesson Plan 

(Theory Class) 
 

 

1.  Faculty /Study Program  : MIPA/Mathematics Education 

2.  Subject & Code   : Linear Algebra, MAA 308   

3.  The number of SKS   : Theory : 2 sks  Practice : 1 sks 

4.  Semester and Duration  : II, Duration : 100 minutes 

5.  Based Competency : Understanding  the concept of basis and dimension  

6.  Achievement Indicator  :   

ü Student can explain the definition of basis 

ü Student can explain the properties of basis 

ü Student can explain the definition of dimension  

ü Student can explain the properties of dimension 

7.  Material    : Basis and dimension 

8.  Lecture Activity   : 32 

 

Step 

Component 

Activity Duration Method Media References 

Introduction 

 

Explain briefly the material 

(basis and dimension) 

20’ Discussion and 

Exercise  

LCD, 

white/black 

board 

A:231-245 

B:224-233 

Main 

Activities 

 

1. Explain the definition of 

basis 

2. Explain the properties of 

basis 

3. Explain the definition of 

dimension 

4. Explain the properties of 

dimension 

5. Do the exercise and 

discuss the results 

60’ 

Closing 

Activity 

Conclude  the entire 

materials and give tasks 

10’ 

Further 

Activities 

Invite the students to ask or 

give an opinion about the 

materials 

10’ 

 

9. Evaluation 

    The evaluation is performed based on the student activities in discussion and doing exercise. 

 

10. Reference 

A. Anton, Howard & Rorres, Chris (2000). Elementery Linear Algebra, Application Version,   

8E, John Wiley & Sons, Inc, Toronto, Canada. 

B. Kolman, Bernard, (1998). Introductory Linear Algebra with Applications, 6th Edition, 

Prentice Hall International, Inc, New York. 

 

 

WORKSHEET 
 

Given a vector space V over R. A vector ύ is a linear combination of vectors ὺӶȟὺӶȟȣȟὺӶ in 
V if there is ȟȟȣȟ  such that ύ ὺӶ ὺӶ Ễ ὺӶ. 

Given any vector space V over R. Given a set of vector Ὓ ὺӶȟὺӶȟȣȟὺӶ. If for every vector 
ὺӶ in V is a linear combination of vectors in S, then S is said span V. 
1. State the vector ύ σȟσȟυ as a linear combination of vector ό ςȟρȟσ and ὺӶ ςȟτȟρ. 

 



2. State the vector ὶӶ υȟτȟσ as a linear combination of vector ό ςȟρȟτ, ὺӶ ρȟρȟσ 
and ύ σȟςȟυ. 
 

3. State the vector ὴὼ ς ςὼ σὼ as a linear combination ὴ ὼ ς ὼ τὼ, 
ὴ ὼ ρ ὼ σὼ and ὴ ὼ σ ςὼ υὼ. 
 

4. State the vector  ὡ
ρ υ
χ ρ

 as a linear combination of ὃ
ρ ρ
ς σ

, ὄ
π ς
ρ τ

, dan 

ὅ
ς ς
π τ

. 

 
5. Are the given vectors span R3. 

a. ὺӶ ρȟρȟρȟὺӶ ςȟςȟπȟὺӶ σȟπȟπ . 
b. ὺӶ ςȟρȟσȟὺӶ τȟρȟςȟὺӶ ψȟρȟψ.  
 

6. Is the function spanned with Ὢὼ ὧέίὼ and Ὣὼ ίὭὲὼ         
a. ÃÏÓςὼ  b. σ ὼ   
 

7. Are the polynomial vectors span 2P  

  ὴ ὼ ρ ςὼ ὼ, ὴ ὼ ς ὼ, ὴ ὼ σ ςὼ ὼ, dan  ὴ ὼ ρ ςὼ
ςὼ. 

 
Given any vector space V over R. Let Ὓ ὺӶȟὺӶȟȣȟὺӶ is a set in V. Set S is said linearly 

independence if ὺӶ ὺӶ Ễ ὺӶ π only if   Ễ  π. If not all 
 πȟὭ ρȟςȟȣȟὲ then S is said lineraly dependent. 

A set Ὓ ὺӶȟὺӶȟȣȟὺӶ in vector space V is called basis if : 1. S linearly independent, 2. S 
span V. 

A not zero vector space V is said finite dimension if the vector space contains a finite set of 

vectors { }nvvv ,,, 21 2
 made a basis. If there is no such a set, then V is said infinite dimension.  

 
8. Where of the problems 1 ɀ 7 are linearly independent set.  

 
9. Where of the problems 1 ɀ 8 are basis dan find the dimension.  
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