ol

Q1

e M o TEe egHie - 00 1

NUMSc-2012
(F) 93 W= F@ y'(x) = F(X, Y), Y(X,) =Yy, AT TP=HE &5
TN ABG @ FAFrel SR I WIS G Syl SANTA
auq wie | [State and existence and uniqueness theorem for
y'(x)= (X, y), y(x,)=Y, in a bounded domain and prove the
uniqueness theorem for it]

(¥) %:1+x2,x(0):0 SN TR AN TG 8 e

SEHAl F9 @R @G N 9 1 [Discuss the existence and
uniqueness of solution of the initial wvalue problem
%:H x?, x(0) =0 and solve it]

@) o = 8 fefieT o Twte Fw 1 PoE smmfen
R APEN IR I 3—y=1+xy2,y(0)=0 UERCSHACIE|
X
g qifzq w9 1 [Define Lipschitz condition and a Lipschitz
constant. Use Pichard’s method of successive approximations to

dy

find the third approximate solution ™ =1+xy?, y(0)=0]
X
iy [502 2
(ﬁ)@%ﬁwﬁ@aam@mmd—:=7 2 |X @
11 1 -3
Xl
X=|x,| 99 cifie WiGw <fz@ <91 [Define a fundamental
X
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5 2 2
matrix. Find the fundamental matrix for d_: 7 0 2|X
11 1 -3
3 %
where X =| x, |]
X3

(F) AT TG @ @S ARSI A 7S | e F9 (@, 96
qEE AP GIO @Ie TNSACR TN | NesId
X' =t> +x*, x(0) =1 === wemfoeE @ire TSwad sifdde 39 |

[Define initial value problem and integral equation. Prove that an
initial value problem is equivalent to an integral equation. Then

convert the initial value problem x’=t*+x*, x(0) =1 to an integral

equation]

() i 59 [Solve]: 7(t)=(_o1 ;jf(t){g,i(ﬂ):[lz]

() W T X' = AX 9T (@A A=(a,) @I £ TG)
T Yo AT R, R AN T @, T FAPA AT AN
SHANTSGIRSIR FS TR |

[If all characteristic roots of A have negative real parts, then every
solution of x'=AX where A=(a;) is a cosntant matrix is

asymptotically stable]
1 -1 1 -1
— -3
) X'(t)=
() X'() 8 4 4
15 -10 11 -11
SO AFeg I YFeg [ 74 |
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[Determine the stability, the asymptotic stability or the instability of
1 -1 1 -1
_ -3 3 -5 4|_
the system X'(t) = X
Y (t) 8 4 4 -4 ]
15 -10 11 -11
(F) fofm, T9-ffiae a3 e @ee THed @3 Sl w08 |

@mde @, p(x)=xe* A R @6 AN
¢;(x)=sinx+2j:cos(x—§) p(&)dé a7 @ T |

[Define linear, non-linear and singular integral equation. Show that
@(x)=xe* is a solution of the Voltera integral equation

p(x)=sinx+2[ "cos(x~ &) p(£)d¢ ]

(¥) wredl @e AN A WIS | y" —3y' + 2y =4sinx,
y(0)=1, y'(0) =—2 == Temifote «3fo fasm ewitam weredt
Qo AT FASRS T4 @R Gff TN F9 |

[Define Voltera integral equation. Convert the initial value problem
y"=3y'+2y=4sinx, y(0)=1 y'(0)=-2 into a Voltera integral
equation of second kind and solve it]

(F) e IR TeCeAl @ore ANFA-

X =fM)+] KE9)xE)dxtelty, t,+a] @@ S T
e e *$Rfe IR et 79 |

[State and prove the set of conditions that ensure the existence of
unique solution of the Voltera integral equation of the second kind

X(t)= F 1)+ [ K(t,9)x(8)dx telt, t,+al]

2
(%) g 4 [Solve]: x(t) =1+t +I;i+t2 x(s) dx

+5
(F) QAT TS RS 2T FeReT @iove ANeadlba A
efegioq smfere <= 39 | [In any interval solve the Fredholm
integral equation of second kind by successive substitutions]
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(%) e w0 x(t) =(Sint—ij+%j0ﬂ2ts x(s)ds | SR Toret

TR 91 [Solve X(t)=(sint—ij+%j:2tsx(s)ds. Verify the

reuslt]

F) y' -y =t?y(0)=0, y(1) =0 Frmw woiifer S wiew fFefa
P9 IR TR AR NG 4 | [Construct Green’s function for the
following boundary value problem y”—y’=t*, y(0)=0, y(1)=0]

(@) y"+Ay=0,y(0)=0, y'() =0 A= TEHIGA ST T G
SN SR w91 [Find the eigen values and the
corresponding eigen functions of the boundary value problem

y'+4y=0,y(0)=0, y'(r)=0]





