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(Answer ten quéstions by choosing any two from each section. All questions carry equal marks.)
(A) 2
‘Liyl=y" + ay +ay = 0,15/‘61,3(}!,(::!{ —0 <z < oozé:r a,b Jgf/‘ 1! m(];ﬁ&-&dﬁfﬁ
- JJﬁJqugb/ 2//(.'L‘0) =0 y(z,) =

(Show that for any real %, and constants a,b there exists a solution of the LV.P
Llyl=y" + oy +ay =0 y(z,) = a  y'(5,) =6 on ~c0 <z < 00)

1
[y

..;/,cyl”‘d’b/ y" + a*y = cotar -2

(Solve y” +a’y = cotax )

fﬂl”J/ X, € Ij,wd’»éfé Liy)=y"+ay'+a,y=0 =iy L3 ¢, ‘@, Ji3
W, ¢,)(2) = e W (6, 0,) (=)

(Show that if @,,9, are two solutions of L(¥)=y"+a,y'+a,y =0 on an interval I containing a
point %, then W (@,0,)(x) = e W (g, ,,)(,) )

(B -.-2)
_nP = (2n-12P,_(z)—(n— 1P _,(z) J=rb -4

(Prove that nP, = (2n —1)zP,_(z) — (n —1)P, () .)

v,j/r,l’/‘(fﬂl/b ¢ z(1—2)y” —i—[’y- (o + 0B+ 1):1:}@/' —afy =0 ol,l,/uyij; -5

(Find the series solution of (1 —2)y” +[v—(a+ 8+ 1z]y’ —afy =0)
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_g[m“JH(z)} =2"J,_ (2) Il <6
T

(Prove that Ed—[ (2 )} =a"J, (z).)

X

ety ULy = @) v(@) = v, by 7

(State and prove uniqueness theorem for I.V.P y' = f(z,9); y(z,) = ¥, )

()L‘”Jﬂ,uv' Lipschitz 2L ‘ ‘ <1 I . <1 ff(a,y) = oy’ JWJ/U)J:'J/’JLJ/L Lipschitz -8
/)

(Define Lipschitz constant and find the Lipschitz constant for the function f(z,y) = xy°
\:1:‘ < 1,‘y‘ <1l)

,;//(;L’” Bys P, ’¢2~='[.'/.&T}'PU527—:£ y(0) =1 ‘y' =1+ay «hbls -9

(Compute the first three successive approximation $:¢1:®, of the LV.P ¥ = 1+ 2y, y(0) =1 )

(C-)
,;/(WJ‘@KQ/;Q.L y" =0 9(0) =y) =0 J’féiﬁ?d})ﬂéfd: -10

(Find the Green's function for the b.v.p y' =00 =yl)=0)

-;/pl’”d‘bﬁ eigenubﬁeigen:ﬁ X'0)=0, X(L)=0‘X"4AX =0 J’rdﬁ_ﬂ/”/t -11

(Find the eigen values and eigen functions of Strum-Liouville problem X"+XX =0,
X'(0)=0, X'(L)=0)

Sy v = y0) = J[ ]— 0 UL 516 $Sins SenJfby S 12

(Using Green's function solve the b.vp ¥ +¥ =2 4(0) = y{ 2] =0

(D -2)
_;//r!"”fb/ y" — 9y =z + € —sin2z obbf‘c,a_/[.u;/@ﬁoﬁylaff -13

(Solve by the method of undeterminant coefficient y" =9y =z +e* —sin2z )
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n(n +1)

B = === i) R =06 AM=10, St 14
(Prove that (i) PL,(1) =1 (i) P(-1) = (=1)" (i) P/(1) = n(n; 1) )

sl ﬂ;ﬁd/"ﬁ(ﬁf( y' = flz,y); ulz,) =y, N2 LEL«'J:‘{ .5 ¢ J‘ul.g -15
<SS v=1u, +ff(t,y)dt
(A function @ is a solution of the LV.P ¥ = f(@¥); ¥(Z,) = ¥ in an interval 1ifand only if it is

a solution of the Integral equation on ¥ = ¥ + ff(t,'y) dt )

Ly

,uji,ﬂﬁ'?g[/,aeigen(Widfrd:f{%*fu':wﬁ -16

(Prove that all eigen values of Strum-Liouville problem are real.)
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