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(F) AU @R AN A AAGER [ugsiTet e SO

TAAWIG ?t‘f?ﬂ 8 g9 ¥4 | [State and prove Cauchy-Peano existence

theorem for the solution of a first order IVP]

(%) ZY_X y? ——,y(l) 1 S STETia AR /sl @
X

ECO) WW|WWWW|WWR&I GEIH (T 9 |

[Examine the existence and uniqueness of the solution of the IVP

(;y =X’y _3_y’ y(@) =1. Find also the solution and its region of

X X

validity]

(F) P G SEaE &l T F6 @R 32 IR I

X' =4t + 2tx, x(0) = 2 A= THR 2w foqit =g we iy 3

wegg Afde e g w1 [Explain Picard’s method of

successive approximation and use it to find the first three

approximation of the IVP x'=4t+ 2tx, x(0)=2 and hence find

exact solution]
(%) e =6 ¢ feifie gaae vl wie | Foifm =< fFena gew
N TN T AN o A T EFS ©f IRy F9

f(x y)=xy>+y* IX<l]y-2/<3 @3 cwva Feifre << e o |

%: f(x,y) @2 sy & w2 [Define Lipschitz condition and
X

Lipschitz constant. Explain how Lipschitz condition is related to the
uniqueness of the solution of the first order IPV. Find the Lipschtiz

constant for f(x, y)=xy*+y*,|x/<1]y—2|<3. Is the solution of

y = f(x, y) unique?]

dx
(F) TfaE (@G GiE FANGE EEF TGl wie | N F4 (T,

Tifes @6 X(t)=A@)x (FIE A) 96 wRkieg ThGH
) @3 GE K @6 e | [Define a fundamental set of

solutions of a homogeneous system. Prove that there exists
fundamental set of solutions of the homogeneous system
X'(t) = A (t) x, where A(t) is a continuous matrix function]

(/) TEGE & X, ==X + X, — Xy, X = —2X, —9X;, X} = X, — 2X,
a3 @5 oa iy [y 9 | oregom @iBHa e F9 | [Compute

Y |

Differential and Integral Equations

a fundamental matrix of the homogeneous system

Xy ==X + X, — X5, X; =—2X, —9X,, X3 = X, —2X;. Hence solve the

system]

(F) & T @, x'(t) = A(t)x (1) +b(t), x(t,) = x, TGS A
t

(EEE NG X(1) = () ¢ (t,) X, + A(1) LO ¢ (s)b(s)ds @M

A(t) 93 ooz nxn WEE T GR (1) PR ANiaE
C|IGA G UG @AMT: g(t,) = | [Prove that the solution of the
inhomogeneous  system  Xx'(t) = A(t)x(t) +b(t), x(t,)=x, is

X(t) =g () 7 (t,) X, + 4(t) J: ¢ (s)b(s)ds, where A(t) isan nxn

continuous matrix function and ¢(t) is a fundamental matrix of the
corresponding homogeneous system and ¢(t,) = | |

’
l=3x -X+1

3 X(0) = G)J

(F) @ I @, X'(t) = A(t)x, @AE A(t)[0,0) IS 936

Nxn @R S[btey TG @ x @3 n (€39 97 774 T JfFo

2@ I @32 (@9 T TgrEl SAwifre =7 1 [Prove that all solutions of

X'(t) = A(t) x, where A(t) is an nxn continuous matrix on [0, o)

and x isan n vector are stable iff they are bounded]

(%) &l T @, X"+ x=0 97 =T AN I J(F® @ STATOOQ

AfFs T | [Show that the zero solution of X"+ x=0 is uniformly

but not asymptotically stable]

@) () @ifere forza SQE @FH FIHTTR S@AFAER [T WS |
[Explain the differentiation of a function under integral
sign]

(i) mAs @, @(x)=

(}) s1gq 4 [Solve]:
=4x, — X, +t

gl ¢(S) S ods=1 a
" o s
ANFAER @I TNGF | [Show that the function

gzﬁ(x):L is a solution of the integral equation

zJx

« P(8) . _
jomds_l]
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(@) @ TR p(x)=e + [ Oxexszzgzs(g) d(&) @3 freewes
FIa [efn 77 | wregom NS¢l g 9 1 [Find the resolvent
kernet and hence solve the integral equation
p)=e’ +[ e 4(£)d(9)]

9| (F) @A @, YT FIHEF A 27Fe Ferere fesy @z Afes
FICIETA Seaawef Iw9 =63 | [Show that all iterated kernels of
symmetric kernels are also symmetric and the eigenvalues of a
symmetric kernel are real]
(¥) FErEmItas S At e | @iere TRsa¢B T4 F9 [Define
degenerate kernel. Solve the IE]:

$(X) = x+/1.[0”(1+sin xsint) ¢ (t) dt

bl (F) AT FIGNTR TR ST TP y" + Ay =X, y(O):y(%):O

I 9 1 [Using Green’s function solve the boundary value

problem y"+ Ay =x, y(0) = y(%) =0]

(A) @ AT I 8 H(BLAT  FINAT LGE AN |
x(t) = Af _11(5ts3+4t25+3ts)x(s)ds SRR AEATHT 6 BT

o9 fa<fw 7 | [Define Eigenvalue and Eigenfunction of integral
equation. Find the eigenvalues and eigen functions of

x(t) = Af _11(5ts3 4 4t%s + 3ts) x(s) ds ]
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