TMA MB828 02 Cut-off date 30 Apnl 2003

Pleaze make supe chat the assignment number iz correctly entered on your PT3
formy as
MEZR 02|,

Question 1 - 2 marks
Show that the diferential equation
ry 4+ doy (1 x)y=0
haz & repular singular point at ¢ = 0. Uzse the method of Frobenins in the form

T
W= T Eﬂ“.c”'“. ag 51,

Fr=all

v obtain a solution of the differentinl equation.

Determine o, and the explicit form of the cosflicients &, given that op = 1. What
18 the rading of convergence of the expansion?

What formn would a second, indepeudent, series solution g = yeir) aboul = =10
take? [You are not asked to obtain this secomd solution. |

Ouestion 2 - 25 marks
Sl that che orcdinary differential equation
ol T TR T |
hias an :||1'E'].|;'|||H.r singular point at = = . By considesing a solution of the Frobenius
form w Zn“v . show that only one value of o s possible, and thus find a

([
non-zero solution of the differential equation,

Henee obtan the general solution of the differential egquation.  What solution
w = 1wl z) satishies the too boundary conditions wiz = 1] = 1 and wlz=23) =27

Chuestion 3 25 marks

[i] Starting from Legendre’s equation
} (u E :2]%‘:-“) il T i,
show that

1 I " ?Ir F
dortt [ puoimteite= [ 6-Ariantae. = (L 27

where P{z] = P (2] dz, Hence deduce that : ] yp
1 - -— —
J{ IJml:'a:}Pn':_3:| dz=0, n #m \gﬁpﬂ'{l\l ‘?— ¥ K.;t

Dhexcdecer also that
1
f Pz dr =10
1

when k=012 ....n— L.



