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I semester M.sc. Degree Examination, Augususeptembe r 2o21(cBcs -Y2K17N2K1d)

M - 1o4r: 
",}|l][Tf#J:"iiar Equations

PG - 649

(8+6)

(7+7)

(8+6)

11.

Time : 3 Hours
Max. Marks : 70

Instructions : 1) Answer any tive fuil questions.
2) All questions carry equal marks.

1 '  a)  showthat{y fx)  i i=  l  ton} formsafundamental  setonLny=0on l i f  andonly i f  WtVt(x)  t j= 1 to n]  *0,  Vx el .  
- "  -nr

b) lf the Wronskian of p,(x) and rpr(x) is 3e4, and if gr(x) = e2* then find
or(x) .  

' r \ /  
(9+5)

2. a) Verify Lagrange's identity for x2y,, + gxy, + 12y _ O.
b) using the method of variation of parameters sorve xry,,-xy, - By - xe. e+7)

3. a) State and prove Sturm's comparison theorem.
b) Find the eigenvalues and eigenfunctions of y,, +ly = 0; y(0) = 0 = y(n).

4' al show that the eigenvarues of a sturm-Liouviile probrem are simpre.
b) Constructthe Green's function tory,, + l,y = x;y(0) = 0 = y(1).

5' a) Find the Frobenius series sorution of the differentiar equationzx'y" + xy' + (x' - 3)y = 0 (0 < x < R) about a regurar singurar point.
b) obtain generar sorution of Hermite differentiar equation.

6' a) Prov'e that the chebyshev porynomiars are orthogonar over [_1,

i r",(x)r-(x) o. ={:/. I ,:;:.
J1 'lt-xz (: if r, = n = o

b) obtain the solution of the Gauss-Hypergeometric differential equation.
(x-xz;y"+ (y- (cx + 0 + 1)x)y,_ cxgyv = 0 at x" = 1.
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8. a) Locate the critical point and find the nature and stability of the system
dx 

,u. {=3x-vi )  
A=X- ry ,  d t  

- r ^ -y .

i i )  + = 2x-2y+t t ,  $ = 1 1x-8y+49-
dt  '  'd t

b) Determine the stability of the critical point (0, 0) of the system by constructing
the Liapunov function 9I = - z dv

dt 
-x + y2;i = -y +x2 (9+5)


