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M.Sc. (l'art-Il) Seruest€r-IlI (CBCS) Eramination

MATHEMATICS

(Differeuce Equstions-I)
Paper-306

'lime : Threc llours] [Maximum Marks : 80

Notc :- Solve any ONf, question from each unit.

UNIT-I
l. (a) Prove that i
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(b) Find thc solution of the difference equation :

y(t + l) y(t) = tr +3r.

(c) Use the summation by part formula to evaluate

(d) Compute A(l'cos t) by methods :

(i) Using formula A(y(0 z(t))

(ii) Directly from the definition of A.

(e) Find the solution of thc difference equation :

y(t + 2) - 2y(t + l) + y(t) = 1
t
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(f) Use the summalion by parts formula to evaluate :
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UNIT_II
(a) Find thc solutions ol the dil'ference equation :

u(t r 3) 6u(t + 2) + l1u0 + l) - 6u0) = 0

show that these solutions are linearly independent.

(b) Solvc by annihilatr-rr method the difference equation :

y(t r 2) 7y(t I 1) + 6y(t) : t.

(c) Suppose v( I ) - 2 and lind the solutiotr of y(t + 1) - 3y(t) = e', t =

(d) Solve thc Riccali equation :

y(t r 1) y(1) + 2y0 + l) + 7y(t) + 20 - 0.

UNIT-III
(a) Solvc the first ordcr initial valuc problem :

Ir., + 3t,. = 45r(2), yo = 2

by using z-transform.

(b) If Y(z) = 7.(y) fot z I > r, then prove that :

Z((k + n 1)! yp; = 1-r;' z" {} 121 ,

for zl>r
(c) Solve the second ordcr initial value problem :

Yr,, I Y* = 103k. Yo: 0. Y, - 0.

(d) If Z(yk) exists for z > r, then prove that :
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for I z l> max (1, r). 8
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UNIT-IV
(a) Solve the diIl-erencc equation :

u(t + l) =

i,=lti.
UNIT-V

(a) Prove that the solution of difference equation yD,r - ny, = l, n = l, 2, 3,
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(b) Find the spectrum and the spectral radius of:

8 tc) Solve the initial value problem :

I e -u I 121u(t-l)-L_: olrftt,,to)=f ,1. 8

f l rl(d) Compute A'. r > 0. il A=L_l 
t ] 

*t"r. the complex cigen values of A are
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(b) Obtain the asymptotic behaviour of ) kk.
k=l

10. 1c,r civen rr,"r y IJ{'' -d.,lo* *"r i i-!. j-' =*-
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8(d) !'ind an asymptotic approximation for I ak log k, as n -+o:, if a > I
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