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X Mathematical Method in Control

3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question from each module.
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Module 1
If T: R*— R’is a Linear Transformation such that ‘
T(x1, X2) = (X1 — 2X2 , -X; *+ 3%y, 3%, — 2X3). Find X such that T(X) (-1,4,9). (10 Marks)
Define Vector space. If T : R" — R™ is a Linear Transformation and {Vi, V2, V3} be a

Linearly dependent set in R", explain why the set {T(Vl) T(V2) , T(V3)} is Linearly
dependent. (10 Marks)
Find a basis for the column space of matrix and nulI space of the matrix A.
1 4 8 .-3 -7
A=|"1 273 4 (10 Marks)
2029 5 5
36 9 -5 -2 "
vl 1 2 41 3
IfV1= 0 V2= 1 V3= 2 and W = ‘1 ¢
-1 3 |6 2
i) Is Win {Vi, V3, V3}2 How many vectors are in {V}, Vo, V3}?
i) How many vectors are in span {V1, V,, V3}?
ii1) Is W in the subspace spanned by {V, Va2, V3}? Why? . (06 Marks)
Show that W is in the subspace of R4 spanned by Vi, Va,, Vi where
-9 7 .Y [-9
w=| " V= =4 V, = 5 Vi = 4 (04 Marks)
4 -2 -1 4"
8 9 1-7 -7
’ Module—2
- Solve by Relaxation method, the equations
9x — 2y + z = 50%
x+5y-3z=18
-2x + 2y + T2 19. : (07 Marks)
F1nd the Eigen values and Eigen vectors of the matrix.
8 -6 2] :
-6 7 -4 (06 Marks)
2 -4 3
Usmg Jacobi’s method find all the Eigen values and Eigen vectors of the matrix.
1 V2 2]
£ 3 2% (07 Marks)
2 V2 1
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OR
Solve the system of Equations by Croute’s tr1angu1arlsat10n method
X +Xxy tx3=1
4%+ 3% —X3=06

3x; + 5%, + 3x3 =4. (07 Marks)
b. Transform the matrix.
1 2 4]
A=12 1 2| totridiagonal form by Given’s method. (06 Marks)
4 2 1)
c. Determine the inverse of the matrix. .
1 1 1
4 3 -1
g 5 &)

Using the Partition method, find the solution of the system of equations x;+x, +x3=1,

4x; +3x +x3=4 Z,,f“’ 3x; + 5% + 3x3 = 6. (07 Marks)
Module-3
1| 0 0
1 ' 1 0| . . . i
5 a If X1 N, T X2 = i Xy = ) Then {Xi, X3, X3} 1S le:arly Linearly independent and
1 1 11
thus is a basis for a subspace W of R* construct an orthogonal basis for W. (10 Marks)
b. Show that {V, V3, V3} is an orthonormal basis of R3, where
3/41 ~1/6 Tt Jos
Vi=|u/) V2=|2/46 Vi=|_4/e6 |- (06 Marks)
/41|, 1/46 | 714es

c. Verify that {u,, uz} 1s an orthogonal set and then ﬁnd the orthogonal projection of y on to
span {uy, W}

1 -“'1
Y= w=|1] vl 1 (04 Marks)
0 0
' &, . OR
6 Find a singular value decomposition of A.
1 _1 "’:;:(
A=|-2 2%% (20 Marks)
2 =2
Module-4
7 a. A random variable X has the following probability function for various values of x.
X 0|11 2314 |5] 6 7
TP [0 K 2K [ 2K [ 3K [ K? | 2K° | 7TK*+K
1) Find K 11) Evaluate P(x < 6) , P(x>6) and P(3 <x < 6). Also find the probability

dlstrlbutmn and the distribution funcnon of X.
2 of 3
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b. Derive Mean and Standard deviation of the binomial distribution. (06 Marks)
¢. XandY are random variables having joint density function
4xy 0<x<1
flx,y)=
. y) { 0  otherwise
Verity that i) E(X+Y)=E(X)+ E(Y) i) E(XY)=EX).E(Y). (06 Marks)
OR

a. Ina test on electric bulbs, it was found that the life time of a particular brand was distributed
normally with an average life of 2000 hours and S.D of 60 hours. If a firm purchases 2500
bulbs, find the number of bulbs that are likely to last far ,

1) More than 2100 hours  ii) less than 1950 hours iii) between 1900 to 2100 hours.
(A(1.67)=0.4525 , A(0.83) =0.2967). (06 Marks)
b. The joint distribution of two random variables X and Y is as follows :

4 1217
1 -1/8 | 1/4 | 1/8
5 1/4 | 1/8 | 1/8
Compute the following : i) COV (X, Y) n pXY). (08 Marks)
. 2% of the fuses manufactured by a firm are found to be defective. Find the probability that a
box containing 200 fuses contains i) no defective fuses 1) 3 of more defective fuses.
(06 Marks)

Module-5
a. Ifa Company employees n sales person’s its gross sales in thousands of rupees may be

regarded as Random variable having an Erlang distribution with A = % and K = 80 +/n . If the
sales cost is Rs 8000 per sales person , how many sales person’s should the company employ

to maximize the expected profit. (06 Marks)
b. Obtain the characteristic function of the normal distribution. Deduce the first 4 central
moments. (10 Marks)

¢. Suppose that customers arrive at a bank according to a Poisson process with a mean rate of
3/minute. Find the probability that during a time interval of 2 minutes.

1) Exactly 4 customers arrive i) More than 4 customers arrive. (04 Marks)
4, OR
IfZ and 9 are independent Random variables, such that Z has a density function
0 in z<0
=9 % .
6 e z2>0 ‘

and 6 is uniformly distributed (0, 27). Show that {X,: -0 <t <0} is a Gaussian process if
Xi=zcos (2nt+0) ' (20 Marks)

* % % ok X
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