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Now, let's consider RQ∠  test statistic. 

Note that 
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We have already been that  
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Implying that 

Digitalization 
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          Diagonal matrix 

           j square matrix having all off diagonal elements equal to zero.               
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           5. λi = i∂ ,  (i.e,  Eigen values of  D are it’s main diagonal elements) 

Example)  8.6                

x1(0)=2 

                                    x2(0)=1                 

           x′ =Ax + 










t

e
t

sin
           A= 







−

30

41
 

            homogeneous soln         p= 








10

11
 

              Xh = P ΩD(t) C= Ω(t) C    D= 






−

3

1
 

                 = 








10

11










 −

t

t

e

e
3

0

0
 









2

1

c

c
 

                 = 








 −

t

tt

e

ee
3

3

0
 









2

1

c

c
 

              








2

1

x

x
 = 











+

+−

t

tt

ec

ecec
3

2

3
21

0
 ⇒ 









=

=+

1

2

2

21

c

cc
 

               X∴ h = 








 −

t

tt

e

ee
3

3

0
 









1

1
 

                             ∥ ∥ 

                        Ω      C 

                 Xp = Ω(t) U(t)   = ∫ 







−

−
te

ttete

te

33

2

1
 









t

et

sin
dt 

                 U= dt
t

e

e

ee
t

t

tt

tG 









∫ 










=∫

−
−Ω

sin0
.

3

3

)(
1

 

                  = ∫ 








 −
− t

tt

te

tee
3

2

sin

sin
 dt = ∫ 









 −
− t

tt

e

ee
3

0 










t

e
t

sin
dt  

                                       ∫
−

=
2

)(
sin

dtste
tdte

t
t

 

                  

∫ =− ?sin 3 dtte t  

                 (sinte
-3t
)′ =－3sinte

3t 
+ coste

-3t
  × 3  

(coste
-3t
)′ =－sinte

3t －3coste
-3t
  × (H)  

            3(sine
-3t
)′+(coste

-3t
)′ =－10 sinte

-3t
  

                   ∴ ∫ =− dtte t3sin  
10

coste -3sinte- -3t-3t

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

θ 
θ 

n̂  

n  

nF ˆ−  

nF −  

→F
 

A 

B 

C 

O 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















 −

































−=

















100

0cossin

0sincos

100

0cossin

0sincos

'''

'''

'''

333231

232221

131211

333231

232221

131211

θθ

θθ

εεε
εεε

εεε

θθ

θθ

εεε
εεε

εεε

 

                   















 −

















+−+−+−

+++

=

100

0cossin

0sincos

cossincossincossin

sincossincossincos

333231

231322122111

231322122111

θθ
θθ

εεε
θεθεθεθεθεθε
θεθεθεθεθεθε

 

                   










+−++

++++−++

=

33

1322
2

1211
2

132212
2

21
2

112221211
2

cossincoscossin2sin

sincoscossincossincossin2sincos

ε
θεθεθεθθε

θεθεθθεθεθεθεθεθε

sym

 

x 

y 

θ 

2θ 
r 

r
dθ

 
θ 

x1 

x3 

x2 

x1' 

x2' 

x3' 























−+−

++−−++

=

33

312322
2

1211
2

231312112222
2

1211
2

sincoscos2sin1sin

sincos2cos)(sin2sin
2

1
sin2sincos

ε
θεθεθεθεθε

θεθεθεεεθθθεθεθε

sym

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x1 , x1' 

x3 

x3' 

x2' 

x2 

x2 

x3 

x2 

x1 

x2' 

x3' 

x3 

x3' 

x2' 

x1 

x1 x1' 

x2 

x2' 

θ 

θ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

` 

 

 

 

 

 

 

 

 

 

 

p 

x 

y 

2c 

l 

b 

2c 

x 

y 

p 
p 

p 

z 


