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1.a)
Define controllability. Explain the concept of controllability using an example.

   b)
Investigate the controllability of the following system.
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2.a) 
What do you mean by asymptotic stability? Explain.



   b) 
State and explain the Liapunov’s main stability theorem.


3.a)
Consider the system
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A =      0   2    0     ;
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Obtain the controllable companion form.

                [Note:
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b)
Prove that if the linear time-invariant system is controllable and bi ((0) is the ith column of B, then there exists a feedback matrix k; such that the single- input system 
[image: image3.wmf]·

x

=(A+B)ki) k + bi ri is controllable.

4.a)
Discuss some typical control problems to provide some physical motivation for the selection of a performance measure.






   b)
Consider a unity feedback system with G(s)=
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The output is required to track unit step input.  Find the value of 
[image: image5.wmf]a

that minimizes 
integral square error.
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5.a)
Obtain Euler Lagrange equation for a fixed end point problem 

b)
Find the external for the functional 
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[image: image7.wmf]with boundary conditions x(0) = 0 , 
[image: image8.wmf]1

)

(

2

=

p

x


6.a)
Explain the merits and demerits of dynamically programming problem what is the dimensionality problem

   b)
Obtain the HJB equation in continuous time.

7.
Explain about a function for conversion of continuous state space to discute  state space using MATLAB commands .Illustrate with examples.

8.
What is MATLAB ?Explain its merits and demerits and gives some its features.
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1.a)
Define absorbability and explain its concept using an example.

   b)
Consider the system.





1
e-t
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y(t) =  
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1     x(t)


Is this system observable at t = 0? If  yes, find X(0) when y(t) = et.

2.a) 
Consider the system described by
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Determine its equilibrium state stability and comment on the result.


   b)
Explain the following 








(i) Equilibrium state, (ii) Stability, (iii) Asymptotic stability and (iv) Instability. 
3.a)
Consider a single-input/single-output system
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Check for controllability and observability.



   
 

   b)
Now introducing a feedback signal u = r + [2 - 1] x in (a) comment on 
controllability and observability.


4.
Referring to the block diagram given, consider that G(s) =100/s2 and R(s)=1/s.  Determine the optimal values of  parameters K1 and K2 such that


J=
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     R(s)
        +
E(s)
U(s)


C(s)

5.a)
find the condition to be satisfied by a trisections to extremise 
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with give to and x(t0) and t1specified.

b) Find the curse of minimum length between the points x(0) =2 and line t1= 6

6.a)
State and explain the principle of optimality.

   b)
Obtain the HJB equation for the system.
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Specified dimensional and control are of controlled

7.
How do you convert transfer function in to state – space model using  MATLAB?


Explain with examples.

8.
Explain the following terms in MATLAB.

(a) 
M-files 

(b)  
MATLAB – Work space.
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1.
Consider the system
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x (k+1) = 


x (k)   +  
      u(k)
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k

Is this system controllable at k = 0 ? If yes, find a control sequence to drive the system from 
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1


x(0) = 

to 
x1  =  
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2.a) 
Consider the following system
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 Determine the stability of the origin of the system using Liapunov’s stability theorem. 


   b) 
Determine whether or not the following quadratic form is negative definite.
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3. a)
Consider the state model
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Determine the transfer function.

b) Realize this transfer function in controllable and observable companion forms.
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4.
Referring to the block diagram given, consider that G(s)=
[image: image21.wmf]2

100

s

 and R(s)=1/S.  Determine the optimal value of parameter K such that


J=
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5.a)
Derive the Euler Lagrange equation and the boundary conclusions for the final time t1 free and x( t1) specified, starting form a given x(t0) extremise.
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   b)
Find the extremal for the following functional:
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x(1) = 2; x(t1) = 2;    t1 > 1

6.
Derive the recunece relation requires to be solved in the dynamic program problem of a multiple decision process in direct time

7.
Explain how the continuous – time state equations will be converted with pole – zero given function using MATLAB Commands. Illustrate with examples.

8.
Write short notes on the following: 


(a) 
MATLAB  – Search path

 
(b)  
Data import and Export in to MATLAB.
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1.
Consider a system described by the state equation 
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 = A (t) x(t) + b u(t)
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Is this system controllable at t = 0? If yes, find the minimum-energy control to drive it from 





      1



X(0) = 0 to   x1 =   
at   t = 1





      1

2. 
Determine the stability range for the gain K of the system shown in the figure 

below, using Liapunov’s stability method.

3.a)
Find a three - dimensional observer with given values -2, -2, -3, for the system
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   b)
Show that the zero’s of a scalar systems are invariant under linear state feedback 
to the input.
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4.a)
Referring to the block diagram shown, consider that G(s)=100/s2 and R(s)=1/S.  Determine the optimal values of the (16m) parameters K1 and K2 such that


i) J​e=
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ii) Ju=
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5.a)
Derive the Euler Lagrange equation and the boundary condition to be satisfied by the extermal of the functional
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   b)
Find the extermal of the functional 




[image: image30.wmf]ò

-

=

4

0

2

*

2

)

(

)

(

p

dt

x

x

x

j

   


x(0) = 0,  
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6.a)
Explain i)
Principle of casuality 



 ii)
Principle of invariant imbedding

iii) Principle of oplimality

In dynamic program problem

   b)
What are the merit and demerit program method.

7.
How do you find step response of a second order system using MATLAB techniques ? Illustrate with examples.

8.
How do you perform the following operations using MATLAB ?


(a) to find eigen values    (b)  Matrix multiplication illustrate with examples.

-*-*-*-
Set No:


1





Set No:


2





Set No:


3





Set No:


4





� EMBED Equation.3  ���











x1





+





-





� EMBED Equation.3  ���





� EMBED Equation.3  ���





X3





x2











x





� EMBED Equation.3  ���





   G(s)





-





+





-





+





C(s)





U(s)





E(s)





R(s)





xxxxxxxx





x





G(s)





KS





x





x





K2S





K1





G(s)








_1108822587.unknown

_1109103396.unknown

_1142251434.unknown

_1142251484.unknown

_1142251537.unknown

_1142251558.unknown

_1142251435.unknown

_1109104143.unknown

_1109105134.unknown

_1109105189.unknown

_1142251433.unknown

_1109105170.unknown

_1109104514.unknown

_1109103555.unknown

_1108885612.unknown

_1108885645.unknown

_1108886501.unknown

_1108813282.unknown

_1108813514.unknown

_1108815040.unknown

_1108815213.unknown

_1108814632.unknown

_1108813359.unknown

_1104824429.unknown

_1105969671.unknown

_1108809407.unknown

_1104824523.unknown

_1104826512.unknown

_1104824464.unknown

_1104751127.unknown

_1104824287.unknown

_1104824375.unknown

_1104751042.unknown

