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a) Obtain the series solution of the differential equations: )" = 2 4 4 vy 612,350 =2
shout the ordinary points = U.
by Express i tovns of gamina and beta furctiens the integra 'r\ (1= vy dv. Hence evilpate the

mw;'la!_g Y (=) dx

)

a) Solve the Sturm-Liouville equation ()’ +—x» =0, y(1) =0, v(v): 0 1o obain the eigenvalues

and the corresponding eigenfunctions for the prohlem. Show that the sct of cigenfunctions forms an

orthiceonal and orthenormal set,
A g 22 " ;
b) Show thztdx® —3x* +2x +1= 3 P.(x)-2P,(x)+ = P,(x), where Fi(x). P(x). F(x) arc Legendic

polynomials.

Define a regular and  an  jmegular  singular  point  for the difitrentia!  equation
a (x)y"+a(x)y' +a,(x)y=0.

Herce show that the pointx'=0, js a regular singular point of the differential equation,
2x(1—x)»"+(5—7x)y =3y = 0. Hence obtain the series soiution of the difftieniial cquaticn about
the poinix = 0. :

a) Find the gencral solution of the’Legendre’s differentiai equation (1—-x")v" =20 - p(p+Dy =0

E i

By Lige o covergting Himatinng Far the T poondre aAnhvnamial (727 1 v that

(G )~—”—+-1w (A)—*-—i (0. IF B =1, P(x)=x find 2,(x), B(x) and Px)

Il‘

a) If J, (x)is the Bessel function of the first kind, chow that :

2 1. ;o s 2k
(’)E (Jelx)) = 5 (o) + J, () i) i () + ., (x) = —\_-JL (x)

by I 2oy and 7 () ere the tepandic Folynonnels of cicer neng mo ihicn show i
g ; H )
DY pxp, (N =0 nzm 1) ' P dy = ——
sk 2n+1
d)

a) State the existence and uniqueness theorem for the IVP ; = f(x,2) , y(x;) =¥,

R :|x—x0|5 a [y—yo|Sb.

b) Show that the function f(x,y) = x> + 2xy + ) satisfies the Lipchitz condition on R and find the
Lipchitz constant. Hence show that the IVP% =x?+2xp+ 2, y(1)=2, R:]x=1<2, |[y-2/<2

has a unique a solution. c) Solve the system of differential. Equations

§+5x—'2y=t ,%+2x,+y=0 given that x=0and y = 0 when t =0.
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