DETERMINANTI  TRIGONOMETRICI

A) Unele proprietati si reguli de calculare a determinantilor:
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2)Daca intr-un determinant de ordinul n, elementele de pe o linie, coloana sunt 0 atunci valoarea determinantului este 0.

3)Daca intr-un determinant 2 linii,coloane sunt proportionale atunci valoarea determinantului este 0.

4)Daca intr-un determinant schimbam 2 linii,coloane atunci determinantul nou obtinut este =”- ” determinantul initial.

5)Complementul algebric:

[image: image2.wmf]  

)

1

(

ij

j

i

ij

d

+

-

=

d

  Regula lui Laplace pentru dezvoltarea determinantului de ordinul n dupa o linie,coloana:
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 6)Determinant Vandermonde:
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B)Formule trigonometrice folosite:
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   Sa se calculeze determinantii:

[image: image10.wmf]b

a

b

a

b

a

a

b

b

a

b

a

a

a

sin

sin

cos

cos

)

cos(

)

3

cos

sin

cos

sin

)

sin(

)

2

1

cos

sin

)

1

2

2

+

-

=

-

+

-

+

=

-

+

=

+


[image: image11.wmf]c

b

a

c

b

a

tgb

tgc

tga

tgc

tga

tgb

c

b

a

c

tg

tgc

b

tg

tgb

a

tg

tga

c

b

a

tgc

c

tg

tgb

b

tg

tga

a

tg

c

b

a

c

c

c

c

b

b

b

b

a

a

a

a

VANDER

2

cos

2

cos

2

cos

cos

cos

cos

1

1

1

)

2

)

)(

)(

(

cos

cos

cos

     

1

1

1

cos

cos

cos

1

1

1

cos

cos

cos

cos

sin

cos

sin

cos

sin

cos

sin

cos

sin

cos

sin

 

)

1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

=

D

-

-

-

=

D

Þ

=

D

=

D

=

D


[image: image12.wmf]0

 

 

ale

proportion

sunt 

 

3

 

si

 

2

 

cos

3

cos

2

cos

2

cos

2

cos

2

3

cos

2

cos

cos

2

cos

cos

1

2

cos

4

cos

cos

3

cos

1

2

cos

3

cos

2

cos

cos

2

cos

cos

1

4

cos

3

cos

2

cos

3

cos

2

cos

cos

2

cos

cos

1

)

3

)

cos

)(cos

cos

)(cos

cos

(cos

2

cos

cos

cos

cos

1

1

)

cos

)(cos

cos

(cos

2

)

cos

)(cos

cos

(cos

)

cos

)(cos

cos

(cos

cos

cos

cos

cos

2

1

cos

2

1

cos

2

1

cos

2

1

cos

2

cos

cos

cos

cos

2

cos

2

cos

2

cos

2

cos

2

cos

cos

cos

cos

cos

cos

0

0

1

)

1

(

)

1

(

2

3

1

2

2

2

2

3

1

2

1

=

D

Þ

=

D

+

+

+

=

D

+

=

D

-

-

-

=

D

+

+

-

-

=

D

+

-

+

-

-

-

=

D

+

-

-

+

-

-

-

-

=

D

-

-

-

-

=

D

+

-

+

-

Liniile

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

l

l

a

a

a

a

a

a

a

a

b

c

a

c

a

b

a

c

a

b

a

c

a

b

a

c

a

c

a

b

a

b

a

c

a

b

a

c

a

b

a

c

a

b

a

c

a

b

a

a

c

a

b

a

c

c

c

c


[image: image13.wmf]0

4

)

(

4

)

(

4

)

(

4

0

)

(

4

0

4

1

)

1

(

)

1

(

4

1

4

1

4

1

a

2R

cosecA

   

2

2

    

2

2

)

(

)

(

)

(

)

)(

(

)

)(

(

2

cos

2

cos

2

sin

2

sin

2

2

cos

cos

2

2

1

cos

cos

2

2

1

cos

cos

2

2

1

)

4

2

2

2

2

2

2

3

1

2

1

2

2

2

2

2

=

-

-

-

-

=

D

-

-

-

-

=

-

-

-

-

-

=

D

+

-

+

-

-

-

-

=

D

=

-

=

-

=

Þ

-

=

-

=

-

-

-

-

-

-

=

=

=

D

a

c

c

a

a

b

b

a

abcp

R

abc

a

c

R

p

c

a

abc

a

b

R

p

b

a

abc

a

c

R

p

c

a

abc

a

b

R

p

b

a

bc

R

p

a

p

l

l

l

l

ab

R

p

c

p

ac

R

p

b

p

bc

R

p

a

p

p

c

p

B

tg

A

tg

p

b

p

A

tg

C

tg

p

a

p

p

a

p

ab

c

p

p

ac

b

p

p

ab

b

p

a

p

ac

c

p

a

p

C

B

C

B

C

tg

B

tg

ecB

ecA

B

tg

A

tg

ecA

ecC

A

tg

C

tg

ecC

ecB

C

tg

B

tg


[image: image14.wmf]q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

)

1

sin(

sin

)

1

cos(

cos

)

1

(

)

3

sin(

sin

)

3

cos(

cos

)

1

(

)

3

sin(

)

1

sin(

)

3

cos(

)

1

cos(

)

1

(

:

linie

 

prima

 

dupa

 

Dezvoltam

2xcos

-

1

cu 

 

divizibil

 

este

  

3)

sin(n

1)

sin(n

sinn

3)

cos(n

1)

cos(n

cosn

1

:

ca

 

arate

 

se

 

)

6

2

sin

2

sin

2

sin

16

2

sin

2

sin

2

sin

8

2

sin

2

sin

2

sin

8

0

2

sin

2

2

sin

2

2

sin

2

0

2

sin

2

2

sin

2

2

sin

2

0

2

sin

2

1

2

sin

2

1

1

2

sin

2

cos

1

cos

0

1

cos

1

cos

1

cos

0

1

cos

1

cos

1

cos

0

0

1

cos

1

cos

1

1

cos

0

1

cos

1

1

cos

1

cos

0

1

0

0

0

1

)

1

(

)

1

(

)

1

(

1

cos

cos

1

cos

1

cos

1

cos

cos

1

1

1

1

1

1

)

5

3

1

2

1

1

1

3

3

2

2

2

2

2

2

2

2

2

2

4

1

3

1

2

1

+

+

-

+

+

+

-

+

+

+

+

+

-

=

D

+

+

+

+

+

-

=

-

-

=

D

-

-

-

-

-

-

=

D

-

=

-

-

=

-

-

=

-

-

-

-

-

-

-

=

-

-

-

-

-

-

=

D

+

-

+

-

+

-

=

D

+

+

+

n

n

n

n

n

n

n

n

n

n

n

n

x

x

x

Sa

c

b

a

c

b

a

c

b

a

a

b

a

c

b

c

x

x

x

x

x

a

b

a

c

b

c

a

b

a

c

b

c

c

c

c

c

c

c

a

b

a

c

b

c


[image: image15.wmf]2

2

2

2

2

2

2

2

2

2

2

2

2

3

2

3

2

3

2

3

3

3

3

3

)

2

cos

2

(sin

sin

1

)

2

cos

2

(sin

2

cos

2

sin

2

2

sin

2

cos

sin

1

2

cos

2

1

2

cos

2

1

2

sin

2

cos

1

cos

1

0

sinc

1

sinc

1

cosc

1

sinb

1

sinb

1

cosb

1

sina

1

sina

1

cosa

1

:

atunci

ascutite,

 

unghiuri

sunt 

c,

b,

a,

 

daca

ca,

 

arate

 

se

 

Sa

)

7

 

|

 

1

cos

2

 

   

]

1

cos

2

)[

cos

2

(

sin

]

cos

2

)

cos

2

)(

cos

2

(

[

sin

]

cos

2

)

cos

4

(

[

sin

]

cos

2

cos

4

[

sin

]

cos

2

)

cos

4

1

(

[

sin

]

cos

2

)

cos

4

4

3

(

[

sin

]

cos

2

)

sin

4

3

(

cos

2

[

sin

sin

]

sin

4

sin

3

[

cos

sin

2

sin

3

sin

2

sin

]

)

3

sin[(

]

)

3

sin[(

]

)

1

(

)

3

sin[(

]

sin

)

1

cos(

)

1

sin(

[cos

      

]

sin

)

3

cos(

)

3

sin(

[cos

)

1

sin(

)

3

cos(

)

3

sin(

)

1

cos(

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

n

n

x

n

n

x

n

n

n

n

n

n

x

n

n

n

n

x

n

n

n

n

-

=

-

+

=

+

+

=

+

=

-

+

=

-

+

=

+

=

-

+

+

-

+

+

-

+

+

D

+

-

Þ

+

-

+

=

D

+

+

+

-

=

D

+

+

-

=

D

+

+

-

=

D

+

-

+

=

D

+

+

-

-

=

D

+

-

-

=

D

+

-

-

=

D

+

-

=

D

-

+

+

-

+

-

+

-

+

=

D

+

-

+

+

+

+

-

+

-

+

+

-

+

+

=

D

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

[image: image16.wmf]
[image: image17.wmf])

1

(

..........

1

....

....

....

....

....

...

....

1

....

1

....

1

D

n

1,2,...,

k

   

cos

a

 

1

cos

2

1

)

1

cos(

cos

      

          

          

          

          

cosn

1

....

cos3

cos2

cos

....

....

....

....

....

cosn

....

cos3

1

cos2

cos

cosn

....

cos3

cos2

1

cos

cosn

....

cos3

cos2

cos

1

D

:

ca

 

arate

 

se

 

Sa

)

8

1

1

3

1

2

1

3

2

1

3

2

1

3

2

1

3

2

1

k

k

2

1

n

2

n

3

2

3

2

3

2

3

2

a

D

c

c

c

c

c

c

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

k

Notam

n

n

n

n

n

n

n

n

n

n

n

+

=

+

+

+

+

+

+

+

=

=

=

+

-

+

+

-

=

=

+

+

+

+

=

+

+

f

a

f

a

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a


� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image18.wmf]c

b

a

c

b

a

tgb

tgc

tga

tgc

tga

tgb

c

b

a

c

tg

tgc

b

tg

tgb

a

tg

tga

c

b

a

tgc

c

tg

tgb

b

tg

tga

a

tg

c

b

a

c

c

c

c

b

b

b

b

a

a

a

a

VANDER

2

cos

2

cos

2

cos

cos

cos

cos

1

1

1

)

2

)

)(

)(

(

cos

cos

cos

     

1

1

1

cos

cos

cos

1

1

1

cos

cos

cos

cos

sin

cos

sin

cos

sin

cos

sin

cos

sin

cos

sin

 

)

1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

=

D

-

-

-

=

D

Þ

=

D

=

D

=

D

[image: image19.wmf][image: image20.wmf]0

4

)

(

4

)

(

4

)

(

4

0

)

(

4

0

4

1

)

1

(

)

1

(

4

1

4

1

4

1

a

2R

cosecA

   

2

2

    

2

2

)

(

)

(

)

(

)

)(

(

)

)(

(

2

cos

2

cos

2

sin

2

sin

2

2

cos

cos

2

2

1

cos

cos

2

2

1

cos

cos

2

2

1

)

4

2

2

2

2

2

2

3

1

2

1

2

2

2

2

2

=

-

-

-

-

=

D

-

-

-

-

=

-

-

-

-

-

=

D

+

-

+

-

-

-

-

=

D

=

-

=

-

=

Þ

-

=

-

=

-

-

-

-

-

-

=

=

=

D

a

c

c

a

a

b

b

a

abcp

R

abc

a

c

R

p

c

a

abc

a

b

R

p

b

a

abc

a

c

R

p

c

a

abc

a

b

R

p

b

a

bc

R

p

a

p

l

l

l

l

ab

R

p

c

p

ac

R

p

b

p

bc

R

p

a

p

p

c

p

B

tg

A

tg

p

b

p

A

tg

C

tg

p

a

p

p

a

p

ab

c

p

p

ac

b

p

p

ab

b

p

a

p

ac

c

p

a

p

C

B

C

B

C

tg

B

tg

ecB

ecA

B

tg

A

tg

ecA

ecC

A

tg

C

tg

ecC

ecB

C

tg

B

tg

[image: image21.wmf]T

A

A

det

det

)

1

=

[image: image22.wmf]b

a

b

a

b

a

a

b

b

a

b

a

a

a

sin

sin

cos

cos

)

cos(

)

3

cos

sin

cos

sin

)

sin(

)

2

1

cos

sin

)

1

2

2

+

-

=

-

+

-

+

=

-

+

=

+

[image: image23.wmf]  

)

1

(

ij

j

i

ij

d

+

-

=

d

[image: image24.wmf]in

in

i

i

i

i

n

a

a

a

d

d

d

d

+

+

+

=

...

2

2

1

1

[image: image25.wmf]nj

nj

j

j

j

j

n

a

a

a

d

d

d

d

+

+

+

=

...

2

2

1

1

[image: image26.wmf]1

2

2

1

1

2

2

2

2

1

2

1

1

....

....

....

....

....

....

....

1

....

1

1

)

,...,

(

-

-

-

=

n

n

n

n

n

n

n

a

a

a

a

a

a

a

a

a

a

a

V

[image: image27.wmf]Õ

£

£

-

=

n

i

j

j

i

n

a

a

a

a

V

<

1

1

)

(

)

,...,

(

[image: image28.wmf]a

R

ecA

bc

a

p

p

A

bc

c

p

b

p

A

2

cos

)

14

)

(

2

cos

)

13

 

)

)(

(

2

sin

)

12

2

cos

2

sin

2

cos

cos

)

11

2

cos

2

cos

2

cos

cos

)

10

2

cos

2

sin

2

sin

sin

)

9

2

cos

2

sin

2

sin

sin

)

8

cos

3

cos

4

3

cos

)

7

sin

4

sin

3

3

sin

)

6

1

cos

2

sin

2

1

sin

cos

2

cos

)

5

cos

sin

2

2

sin

)

4

3

3

2

2

2

2

=

-

=

-

-

=

-

+

=

-

-

+

=

+

+

-

=

-

-

+

=

+

-

=

-

=

-

=

-

=

-

=

=

a

b

b

a

b

a

b

a

b

a

b

a

b

a

b

a

b

a

b

a

b

a

b

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

[image: image29.wmf]0

 

 

ale

proportion

sunt 

 

3

 

si

 

2

 

cos

3

cos

2

cos

2

cos

2

cos

2

3

cos

2

cos

cos

2

cos

cos

1

2

cos

4

cos

cos

3

cos

1

2

cos

3

cos

2

cos

cos

2

cos

cos

1

4

cos

3

cos

2

cos

3

cos

2

cos

cos

2

cos

cos

1

)

3

)

cos

)(cos

cos

)(cos

cos

(cos

2

cos

cos

cos

cos

1

1

)

cos

)(cos

cos

(cos

2

)

cos

)(cos

cos

(cos

)

cos

)(cos

cos

(cos

cos

cos

cos

cos

2

1

cos

2

1

cos

2

1

cos

2

1

cos

2

cos

cos

cos

cos

2

cos

2

cos

2

cos

2

cos

2

cos

cos

cos

cos

cos

cos

0

0

1

)

1

(

)

1

(

2

3

1

2

2

2

2

3

1

2

1

=

D

Þ

=

D

+

+

+

=

D

+

=

D

-

-

-

=

D

+

+

-

-

=

D

+

-

+

-

-

-

=

D

+

-

-

+

-

-

-

-

=

D

-

-

-

-

=

D

+

-

+

-

Liniile

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

l

l

a

a

a

a

a

a

a

a

b

c

a

c

a

b

a

c

a

b

a

c

a

b

a

c

a

c

a

b

a

b

a

c

a

b

a

c

a

b

a

c

a

b

a

c

a

b

a

a

c

a

b

a

c

c

c

c

[image: image30.wmf]2

2

2

2

2

2

2

2

2

2

2

2

2

3

2

3

2

3

2

3

3

3

3

3

)

2

cos

2

(sin

sin

1

)

2

cos

2

(sin

2

cos

2

sin

2

2

sin

2

cos

sin

1

2

cos

2

1

2

cos

2

1

2

sin

2

cos

1

cos

1

0

sinc

1

sinc

1

cosc

1

sinb

1

sinb

1

cosb

1

sina

1

sina

1

cosa

1

:

atunci

ascutite,

 

unghiuri

sunt 

c,

b,

a,

 

daca

ca,

 

arate

 

se

 

Sa

)

7

 

|

 

1

cos

2

 

   

]

1

cos

2

)[

cos

2

(

sin

]

cos

2

)

cos

2

)(

cos

2

(

[

sin

]

cos

2

)

cos

4

(

[

sin

]

cos

2

cos

4

[

sin

]

cos

2

)

cos

4

1

(

[

sin

]

cos

2

)

cos

4

4

3

(

[

sin

]

cos

2

)

sin

4

3

(

cos

2

[

sin

sin

]

sin

4

sin

3

[

cos

sin

2

sin

3

sin

2

sin

]

)

3

sin[(

]

)

3

sin[(

]

)

1

(

)

3

sin[(

]

sin

)

1

cos(

)

1

sin(

[cos

      

]

sin

)

3

cos(

)

3

sin(

[cos

)

1

sin(

)

3

cos(

)

3

sin(

)

1

cos(

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

n

n

x

n

n

x

n

n

n

n

n

n

x

n

n

n

n

x

n

n

n

n

-

=

-

+

=

+

+

=

+

=

-

+

=

-

+

=

+

=

-

+

+

-

+

+

-

+

+

D

+

-

Þ

+

-

+

=

D

+

+

+

-

=

D

+

+

-

=

D

+

+

-

=

D

+

-

+

=

D

+

+

-

-

=

D

+

-

-

=

D

+

-

-

=

D

+

-

=

D

-

+

+

-

+

-

+

-

+

=

D

+

-

+

+

+

+

-

+

-

+

+

-

+

+

=

D

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

[image: image31.wmf]q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

q

)

1

sin(

sin

)

1

cos(

cos

)

1

(

)

3

sin(

sin

)

3

cos(

cos

)

1

(

)

3

sin(

)

1

sin(

)

3

cos(

)

1

cos(

)

1

(

:

linie

 

prima

 

dupa

 

Dezvoltam

2xcos

-

1

cu 

 

divizibil

 

este

  

3)

sin(n

1)

sin(n

sinn

3)

cos(n

1)

cos(n

cosn

1

:

ca

 

arate

 

se

 

)

6

2

sin

2

sin

2

sin

16

2

sin

2

sin

2

sin

8

2

sin

2

sin

2

sin

8

0

2

sin

2

2

sin

2

2

sin

2

0

2

sin

2

2

sin

2

2

sin

2

0

2

sin

2

1

2

sin

2

1

1

2

sin

2

cos

1

cos

0

1

cos

1

cos

1

cos

0

1

cos

1

cos

1

cos

0

0

1

cos

1

cos

1

1

cos

0

1

cos

1

1

cos

1

cos

0

1

0

0

0

1

)

1

(

)

1

(

)

1

(

1

cos

cos

1

cos

1

cos

1

cos

cos

1

1

1

1

1

1

)

5

3

1

2

1

1

1

3

3

2

2

2

2

2

2

2

2

2

2

4

1

3

1

2

1

+

+

-

+

+

+

-

+

+

+

+

+

-

=

D

+

+

+

+

+

-

=

-

-

=

D

-

-

-

-

-

-

=

D

-

=

-

-

=

-

-

=

-

-

-

-

-

-

-

=

-

-

-

-

-

-

=

D

+

-

+

-

+

-

=

D

+

+

+

n

n

n

n

n

n

n

n

n

n

n

n

x

x

x

Sa

c

b

a

c

b

a

c

b

a

a

b

a

c

b

c

x

x

x

x

x

a

b

a

c

b

c

a

b

a

c

b

c

c

c

c

c

c

c

a

b

a

c

b

c

[image: image32.wmf])

1

(

..........

1

....

....

....

....

....

...

....

1

....

1

....

1

D

n

1,2,...,

k

   

cos

a

 

1

cos

2

1

)

1

cos(

cos

      

          

          

          

          

cosn

1

....

cos3

cos2

cos

....

....

....

....

....

cosn

....

cos3

1

cos2

cos

cosn

....

cos3

cos2

1

cos

cosn

....

cos3

cos2

cos

1

D

:

ca

 

arate

 

se

 

Sa

)

8

1

1

3

1

2

1

3

2

1

3

2

1

3

2

1

3

2

1

k

k

2

1

n

2

n

3

2

3

2

3

2

3

2

a

D

c

c

c

c

c

c

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

k

Notam

n

n

n

n

n

n

n

n

n

n

n

+

=

+

+

+

+

+

+

+

=

=

=

+

-

+

+

-

=

=

+

+

+

+

=

+

+

f

a

f

a

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

f

a

_1009209773.unknown

_1009302655.unknown

_1009305597.unknown

_1009542836.unknown

_1009545396.unknown

_1009543667.unknown

_1009542819.unknown

_1009303107.unknown

_1009302029.unknown

_1009131041.unknown

_1009208753.unknown

_1009208800.unknown

_1009131962.unknown

_1009207931.unknown

_1009131743.unknown

_1009129599.unknown

_1009130808.unknown

_1009128804.unknown

