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F) I f(x, y) T foifore =€ fra Faca2 [When does f (X, y)

Q) @ ATS y'(X) = F(X, ), V(%) =Y, N0 T5ioa swwy Feiea
ce? [In what condition, the IVP y'(x) = f (X, y), y(X,) =Y, has a
unique solution?]

N Yy (X)) =fF(XY), y(X) =Yy, NI TEpR Pees @b fe
[Write. down the Picard’s formula for the IVP
y' () =1(x¥),y(%)=Y,]

q) (03 T O, D,,---, D, 99 FFIE J? [What is the
Wronskian of the vector function ®,®,,d 7|

8) X'(t)=A(t) x(t) @3 ¢ Wihw F2 [What is the fundamental
matrix of x'(t) = A(t) x(t) ?]

5) X(t) = f(t, x) NI FFS ANCTR Aeeal wis | [Define the
stable solution of the equation x'(t) = f (t, x) ]

7) UFT> S[SFF AT T Gl Al S T, Jau Af ¢® T

&2 [Is the solution uniformly stable of a differential equation,

) AN I 2
) eifooT FIAER el Wi |

@) SARE @eE AqFId F? [What is non-linear integral
equation?]

%) fsatt @i i #ifasa 12 | [Write the identity of the
singular integral equation.]

) Sturm-Liouville st Ft? [What is Sturm-Liouville problem?]

g
%=1+x2,x(0)=0 TS TR AT WY € Swre
SCABA! %9 | [Discuss the existence and uniqueness of solution of

the initial value problem % =1+x%x(0)=0.]
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Differential and Integral Equations

X' = A(t)x IR (SIGT @F @B GNE AN Sy w9, @A

4 -3
A:[2 J g3 x = X(t) I [Find a fundamental set of solutions

4 -3
of the system of equations x'= A(t)x where Az(2 1] and

x=X(t)]
qifere forea Qi qF TR TSIAFAER AT 7S I TWTF '8
Qo TR MLy T9F 2lfsdt ¥ | [Explain the differentiation of

a function underan integral sign and establish a relation between
defferential and integral equation.]

3
3 1 X
mdte @, u(x)=(1+x") 2 = u(x)=l+x2—j01+yxzu()’)dy
3

e @b TG | [Show that u(x) = (1+x*) 2 is a solution of

1 x Y
- - dy .
) == [ 7oz dy ]

T 7 [Solve]: x(t)=e ™ +1+ [ e “Ix(s) ds. TR STyl
612 74 | [Verify your result.]

SIS Qe AR Q(X) =sin x+2j0XeHQ(s) ds 97 feees
s 9 a1 [Find the resolvet kernel of the VIE
Q(X)=sinx+ ZIOXeX‘SQ(s) ds.]

RN 8 Wi FRAR @ W @R
x(t):ijoﬁcos(s+t) X(s) ds @ioE TAFACR & G2 [y 7 |

[Define eigen values and eigen function and find these for
X(t) = iJ'O” cos(s+t) x(s) ds.]

PFes OENE SaPgEdd afere wifrww e

%:m y2, y(0)=0 @3 &w foqi =Ty iy fdw 7 1 [Using
X

Picard’s method of Successive approximation find the first three

approximations to the solution of % =x+Yy% y(0)=0.]
X
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3¢ | (TR Aoy gFIER @IS ANFACEE S AN RISy
TSI *1$ Sr@LoTR et 4 | [State and prove a set of conditions

for which Fredholm’s integral equation of the second kind has a
unique solution.]

ot
so 1l R={(t,X):t—t,|<a,|[x—x|<b,a>0,b>0}  @a=m  f(t,x)
iRy @9 X @9 ACIATE Febe | e @, t, @9 @i Aferae 1+t2
A T X = (G X), X(t,) =X, 99 SR AL R | 1+
[Suppose that f (t, x) is continuous and Lipschitz with respect to x Y1y -y =t y(0)=0,y() =0 T T qT FIRHT AT
@3¢ Ot IR I ©F AN 39 | [Construct Green’s function for

the BVP y"—y'=t?, y(0)=0,y(1)=0 and use it to find its
solutions.]

Sy | I 9 [Solve]: x(t)=1+t2+I: x(s) ds.

in R={(t, x):[t—t,|<a,|x—x,|<b,a>0,b>0}. Show that the IVP

X'= f(t, X), X(t,) = X, has a unique solution on a neighborhood of
ty. ]

X(t) @0 n 0F @R (t,1,) IARCS A(t) SRRy nxn WGH
TE, AN T @, X(t) = A(t) X(t) 93 T AN GG n @R
@3B @A ToIe %99 F | [Prove that the set of all solution of
X'(t) = A(t) x(t) where x(t) is an n-vector and A(t) is a
continuous nxn matrix function on some interval forms a linear
space of dimension n.]

33 | IfAPTR ~FIfNfs #ifsea 5@ e %9 | [State and prove the variation

of constant formula.]

9

-1 0 O
Wi X'=[-2 -1 2 |x NReR owidEe  gfye, wf¥e
-3 -2 -1
SETeoRe fFe & o ey ¥ 1 [Determine whether each
-1 0 O
solution x(t) of the differential equation x'=| -2 -1 2 |Xx is
-3 -2 -1
stable, asymptotically stable or unstable.]
38 1 Y (X)-2y'(x)-3y(x) =0, y(0) =1, y'(0) =0 =¥ Tohif6eE 9o

@ore AR FASe T 3 @fb zCe O FTWIE 9 1 [Convert
the IVP y"(x)-2y'(x)-3y(x)=0,y(0)=1y'(0)=0 into an
integral equation and hence solve it.]
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