* s - 2 6 3 5 / 3 0 0 *

S-2635
M. Sc. I (Sem. I) Examination
March / April - 2011
Mathematics
(Ordinary Differential Equations)

Time : 3 Hours] [Total Marks : 70

Instructions :

ey

/7 -l taida g [adlawll [@odl Greadl u wasy audl,
Fillup strictly the details of g~ signs on your answer bock.

SeatNo.:

Name of the Examination :
*| M. sc. I (SEM. 1) |
Name of the Subject :

-'| MATHEMATICS |

~

SubjectCodeNo.:| 21| 6 ][ 3 || 5 & SectionNo. (1,2,.....) :

Student's Signature
- J
(2) Attempt all questions.
(3) Follow the usual notations and conventions.
(4) Figures on the right indicate full marks.

1  Attempt any two : 14

1 If a—i is continuous in D, then prove that there exists

a positive constant K such that

lg(t.u,) = g(t,uy) ISk Juy—uy|, V(t,m),(t,uy)e D Where

D: |f—t0|Sh |u—ll0|£b

(2) Prove that all the solutions of x'=A(f)x where A(t) is

an pxp continuous matrix on [0,~] and x is an n-
vector, are stable if they are bounded.

3) (@ Express u"+u=v'sint v"+v=u'cost . In the vector
matrix form.

() Show that g(t,u)=2u*cos®+ulsin satisfies the

lipschitz condition in the region R:|f|<m, |u[<1 .
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2  Attempt any two

ey

)

3)

If g(t,u) is a continuous function of t and u in a closed
bounded region R(a,b) and satisfies the lipschitz
condition in R then prove that there exists a solution
u(t) to the initial value problem#'= g(¢,u) with u(lo) =1y
defined on the interval.

J:|Z—ZO|Sh, R(a,b):|l—lO|Sa, |u—uO|Sb.

Prove that the solution u(t,7y,uy)=1uqexp[—o(t,1,)] of

u'=—owm,o0 >0, 1s asymptotically stable but not strongly

stable.
Use the method of successive approximation to solve the

t
intergal equation #()=1+ J(f —s)u(s)ds, up()=1.
0

verify the answer to exact solution.

3 Attempt any two :

ey

)
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If g is continuous and bounded in some domain D; of
(t,u) and u'=g(t,u) has a solution u(¢) on the interval
I through the point u(t,uy)eD,, tyel and
(r,u(r, —0)e D; then prove that the solution u(t) of
u'=g(t,u) with u(ty)=wu, extisting on (r,7) can be

continued over interval (r;,7,+pB) for some B>0.

Let f() be a continuous function and ¥() a non-
negative continuous function on the interval 7, <7<7,+a.

If a continous function u(f) has the property

0°70

t
u(®)< f(0)+ J”(S)ﬁ(s)ds for t€[t,,t,+a] .then prove that
t

0

u() < FO)+ [ FYNs)expl| DTS for 1 e[ty 10+a] -

14

14
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3)

If the function g(z,#) is continuous for all ¢>0,u4>0, show

that ¢(/) is a solution of, u"+p%u = g(r,u), u(0)=0,u'(0)=1,

Where u>0 for ;>0 if and only if o¢(¢) is a solution
of the intergal equation.

. t .
u(t)= S/ +J sinu(r = S)g(s),u(s)ds fortzo
wolon

4  Attempt any two.

ey

)

3)

If @ is a fundamental matrix of x'= A(f)x then prove
that v is a fundamental matrix of its adjoint system
x'=—A" (f)x if and only if y/ @ = ¢ where cis a constant
non-singular matrix.

Find the non-singular matrix T and constuct 7-1 47 for

-1 1 -1
the matrix 4= 0 -2 -9 .
0 1 -2

If all the characterstic roots of the characterstic
polynomial Z(A)of L(D)y=0 have negative real parts
then given any solution y(r) of L(D)y=0 prove that
there exists positive numbers o and M such

that  |y()|sMe *,rz0 and hencetli_>ﬁét|y(t)| =0

Where L(d)y=y" +ay"V+-—-—+a, .

5 Attempt any two.

ey
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If ¢ is a fundamental matrix of x'= A(r)x then prove
that v is a fundamental matrix of x'=A(f)x where
Y(1) = O+ w);—oo < t < oo correspoinding to every ¢ such
that a periodic non-singular matrix P with

period w and constant matrix R such that
o) = P()e™ .
Solve the third order differential equation
y"=3y'+2y=9¢';1>0 with initial condition y(0)=0.
Prove that if all the characterstic roots of A have
negative real parts then for any solution

x(f) of x'=Ax lim |x(1)| =0
X—>o0

14

14
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