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MAL-524
Ordinary Differential Equations—II

Time : 3 Hours Maximum Marks : 100

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) Define a linear system. Prove that the set
of eell-éolutiuns of a linear homogeneous

. system on an interval form a finite
dimensional vector spﬁce over complex

field. What is the dimension of this vector

space ? Justify your answer. 10
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[f ® is a fundamental matrix for a

periodic system : 100

x(H) = A(x(e),

‘then ®(t + w) is also a fundamental

matrix. For each such @, show that there
exists' a periodic non-singular matrix
P of period w and a constant matrix R
-5 g : . 10

d(f) = P(f) R

Describe method of reduction of order

for solving a linear homogeneous system.
10

Determine fundamental Matrix e for

Q0 L
x'(t) = Ax(f), where A=|0 -2 3/[.10
Baril: (D

Prove that a necessarf-; and sufficient
condition for the system : 10
x'(f) = Ax(1) ;
to have a non-zero Pperiodic solution of
period w 1s that I — eAY s singular,

where 1 is the identity matrix.

2

(b)

4. (a)

(b)

Determine the type and stability of critical
point of the system : 10

G S

If the roots of the characteristics equation
of the system : . 12
g o
— =gax+ by
dt f

dy
—=cx+d
a'f X 1

are pure imaginary, then prove that origin
1s centre.
What are the critical points of the

system : _ 10

i=x+dy—x°
y=6x—-y+2xy

Find their type and discuss stability.
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Construct Liapunov function for th:é
system : ' 10

dx
haai Mo, | yz

t
dy
Ly
£ y+ay
State and prove Benedixson Non-
existence Theorem. ° 10

Find the curve join'ing given two points
which is traversed by a particle moving

under gravity from one point to another

in shortest time. The resistance of

medium can be neglected. 12

Derive [Euler’s equations when a
functional depends on functions of several

| indcpende:nt variables. : 8

Find the shortest distance between the
parabola y = x2 and the line x — y = 5.

‘Explain  variational problems in
parametric form, ¢ 10

0

8. (a) Explain method for findi

P E(x Yo }{”}{x})dx_. 12

ng extremum of

(b) Find cxtremals of the functional : 8
b S
[ {2407 }ax
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