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TOPIC 10: Formation of difference equation

Problem 1 :

Form the difference equation corresponding to the family of

curves y, =ax+b2",

Solution:
¥y, =ax+b2" - (1)
y.., =a(x+1)+b2""
A_l'=a+h(2"' -2° )=¢1+b2‘ —(2)
A’y=(a +h2"')—(a+h2‘)
=h2* —(3)
from(3), b= Ay
2l
sub in (2)
A\'=a+;2'
y 7
na=Ay—A’y

sub in (1)

¥y, =(A_\'—A:_r)l + A_,—Z

=(1—-x)A’y+xAy or
(=) (Vo2 =20 +2.) +X(Veis = 22) Vo

ie(x—1)y..,—(3x-2)y,,,+2xy =0
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TOPIC 10: Formation of difference equation

Problem 2:

From y, = 43" + B.5", derive a difference equation by eliminating

arbitrary constants.
Solution:

y,=A3"+B5"—(1)
A3""' +B.5™
=343"+5.8.5"—(2)
., =943" +25B5" —(3)
Eliminating arbitrary A and B from (1), (2) and (3).

-"n-l
"Il’l

.v,,’.|
Ypea
Y, [75 - 45] -1 [.'25_\'"_l
30y —-25y.,,+5y..,+9>..,—3r..,=0
30y —-16y. ., +2y,.,=0

or2y ,—loy  +30y =0

11
3 51=0
9

2

wn

=3P ] +1 [9_1'"_ - 3.\‘".2] =0

ory,.,—8y,, +15y, =0,
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TOPIC 10: Formation of difference equation

Problem 3:

Derive a difference equation from the following y, =( A4+ Bn)3".

Solution:

y,=(4+8B,)3"

v, = A3" + Bn3" (1)

Vo =3A43" +3B(n+1)3"—(2)

V.. =943"+9B(n+2)3" —(3)

Eliminating arbitrary A and B from (1), (2) and (3).
3. 1 n
Voa 3 3(n+l1)|=0
Yoz 9 9(n+2)

v, [27(n+2)-27(n+1)]-[9y,..(n+2)=3(n+1)y,., |+n[9,,, —3,..] =0
Y. [2711 +54-27n—- 27] = [9)1_\'”‘, +18y_ ., —3ny.., — 3_\‘",:]

+9ny_.,—3ny,,, =0

or3y,.,—18y. . ,+27y =0

or -“n-l 5= o-vnol * 9-"11 = 0'
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