10.6 Determinants and Cramer’s Rule

If a matrix is square (n × n) then it has a determinant.  Determinants are used to:
1. Determine if a matrix has an inverse matrix
2. Solve systems of linear equations (Cramer’s Rule)


Determinant of a 2 × 2 matrix: 


Ifthen 

Determinant of a n × n matrix: 

If Error! Objects cannot be created from editing field codes.,then 




where  is the cofactor of , and calculated using the formula 


where  is the minor of , and is equal to the determinant of the matrix obtained by deleting the ith row and jth column of matrix A

Example: 

	Find det(A).




                     	         





				
				

				

				


Cramer’s Rule



If a system of n linear equations in the n variables  is equivalent to the matrix equation DX  = B, and if  , then its solutions are  



where  is the matrix obtained by replacing the ith column of D by the n × 1 matrix B.




Example #1:



	converts into the matrix equation:		

	By Cramer’s Rule the solutions for x and y are as follows:




	    since the 1st column,is replaced by the column 




    since the 2nd column,is replaced by the column 




          and          

So, the solution to the system is (3/2, 2).


Example #2:


	converts into the matrix equation:		

By Cramer’s Rule the solutions for x , y  and z  are:



 ,      ,      

So, the solution to the system is (4.4, 0.96, –2.64).


Example #3:    (YOU CAN USE YOUR CALCULATOR TO FIND THE DETERMINANTS)


	converts into the matrix equation:	

By Cramer’s Rule the solutions for x , y, z and w  are:
10.7 
 Partial Fractions

 Procedure for Decomposing a Rational Expression into Partial Fractions




Consider , such that  and  have no common factors.

1. 
Factor  into linear factors and/or irreducible quadratic factors.

	Linear factors may be distinct:    			
or

	Linear factors may be repeated k times:		

	and similarly,


	Quadratic factors may be distinct:    		
or

	Quadratic factors may be repeated k times:	


2. Assign to each factor a sum of partial fractions as follows:
· 

For each distinct linear factor , assign the partial fraction  .

· 
For each repeated linear factor , assign the sum of k partial fractions 

	 .

· 

For each distinct quadratic factor , assign the partial fraction  .

· 
For each repeated quadratic factor , assign the sum of k partial fractions 

				

3. Applying algebraic methods, create a system of equations involving coefficients A, B, C, etc. 

4. Solve the system for A, B, C, etc. using one of the methods from Chapter 8.

5. Using these constants in the numerators, rewrite the rational expression as a sum of partial fractions.



Example #1:	Distinct linear factors.

Perform partial fraction decomposition on  	



















Example #2:	Repeated linear factors.

Perform partial fraction decomposition on  	









Example #3:	Distinct quadratic factors.

Perform partial fraction decomposition on  	










Example #4:	Repeated quadratic factors.

Perform partial fraction decomposition on  	
 

7
oleObject3.bin

oleObject48.bin

image49.wmf
(

)

(

)

(

)

2

...

k

ABK

axb

axbaxb

+++

+

++


oleObject49.bin

image50.wmf
(

)

2

axbxc

++


oleObject50.bin

image51.wmf
2

AxB

axbxc

+

++


oleObject51.bin

image52.wmf
(

)

k

axb

+


oleObject52.bin

image53.wmf
(

)

(

)

(

)

2

2

22

...

k

AxBCxDSxT

axbxc

axbxcaxbxc

+++

+++

++

++++


image4.wmf
ij

A


oleObject53.bin

image54.wmf
2

413

26

x

xx

-

+-


oleObject54.bin

image55.wmf
(

)

(

)

2

2

72924

212

xx

xx

-+

--


oleObject55.bin

image56.wmf
(

)

(

)

2

2

15

34

x

xx

-+


oleObject56.bin

image57.wmf
(

)

2

2

2

31220

3

xx

x

+-

-


oleObject57.bin

oleObject4.bin

image5.wmf
ij

a


oleObject5.bin

image6.wmf
(

)

1

ij

ijij

AM

+

=-


oleObject6.bin

image7.wmf
ij

M


oleObject7.bin

image8.wmf
ij

a


oleObject8.bin

image9.wmf
102

240

507

A

éù

êú

=-

êú

êú

-

ëû


oleObject9.bin

image10.wmf
102

240

507

éù

êú

-

êú

êú

-

ëû


oleObject10.bin

image11.wmf
102

240

507

éù

êú

-

êú

êú

-

ëû


oleObject11.bin

image12.wmf
102

240

507

éù

êú

-

êú

êú

-

ëû


oleObject12.bin

image13.wmf
(

)

(

)

(

)

(

)

111213

102

402024

det240110121

075750

507

A

+++

--

=-=-+-+-

--

-


oleObject13.bin

image14.wmf
402024

102

075750

--

=-+

--


oleObject14.bin

image15.wmf
(

)

(

)

128002020

=---+-


oleObject15.bin

image16.wmf
284068

=--=-


oleObject16.bin

image17.wmf
123

,,,...,

n

xxxx


oleObject17.bin

image18.wmf
det0

DD

=¹


oleObject18.bin

image19.wmf
3

12

123

,,,...,

n

xx

xx

n

DD

DD

xxxx

DDDD

====


oleObject19.bin

image20.wmf
i

x

D


oleObject20.bin

image21.wmf
61233

4720

xy

xy

+=

ì

í

+=

î


oleObject21.bin

image22.wmf
61233

4720

x

y

éùéùéù

=

êúêúêú

ëûëûëû


oleObject22.bin

image23.wmf
3312

207

612

47

x

D

x

D

==


image1.wmf
ab

A

cd

éù

=

êú

ëû


oleObject23.bin

image24.wmf
6

4

éù

êú

ëû


oleObject24.bin

image25.wmf
33

20

éù

êú

ëû


oleObject25.bin

image26.wmf
633

420

612

47

y

D

y

D

==


oleObject26.bin

image27.wmf
12

7

éù

êú

ëû


oleObject27.bin

image28.wmf
33

20

éù

êú

ëû


oleObject1.bin

oleObject28.bin

image29.wmf
(

)

(

)

(

)

(

)

3371220

93

6712462

x

-

-

===

--


oleObject29.bin

image30.wmf
(

)

(

)

(

)

(

)

620334

12

2

671246

y

-

-

===

--


oleObject30.bin

image31.wmf
254

8

350

xy

xyz

xz

-=

ì

ï

+-=

í

ï

+=

î


oleObject31.bin

image32.wmf
2504

1118

3050

x

y

z

-

éùéùéù

êúêúêú

-=

êúêúêú

êúêúêú

ëûëûëû


oleObject32.bin

image33.wmf
450

811

005

220

4.4

250

50

111

305

x

-

-

===

-

-


image2.wmf
det()

ab

AAadbc

cd

===-


oleObject33.bin

image34.wmf
240

181

305

48

0.96

250

50

111

305

y

-

===

-

-


oleObject34.bin

image35.wmf
254

118

300

132

2.64

250

50

111

305

z

-

-

===-

-

-


oleObject35.bin

image36.wmf
1

2

3

4

xy

yz

zw

wx

+=

ì

ï

+=

ï

í

+=

ï

ï

-=

î


oleObject36.bin

image37.wmf
éùéùéù

êúêúêú

êúêúêú

=

êúêúêú

êúêúêú

êúêúêú

ëûëûëû


oleObject37.bin

image38.wmf
()

()

()

Px

rx

Qx

=


oleObject2.bin

oleObject38.bin

image39.wmf
deg()deg()

PxQx

<


oleObject39.bin

image40.wmf
(),()

PxQx


oleObject40.bin

image41.wmf
()

Qx


oleObject41.bin

image42.wmf
(

)

axb

+


oleObject42.bin

image43.wmf
(

)

k

axb

+


image3.wmf
(

)

11121

21222

1111121211

12

...

...

det......

..

...

n

n

nn

nnnn

aaa

aaa

AaAaAaA

aaa

==+++


oleObject43.bin

image44.wmf
(

)

2

axbxc

++


oleObject44.bin

image45.wmf
(

)

2

k

axbxc

++


oleObject45.bin

image46.wmf
(

)

axb

+


oleObject46.bin

image47.wmf
A

axb

+


oleObject47.bin

image48.wmf
(

)

k

axb

+






