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Abstract: Real life problems which can be formulated in differential equations can be solved by different
integral transform. In here, we will discuss some formulas and properties of two transform namely Aboodh
transform and Laplace transform and will be used to solve the same set of Differential equation and will be
compared with each other.
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L. INTRODUCTION
Differential equation have played a significant role in mathematics and its relevance has increased day by day. There are
so many techniques to study and solve differential equation. Mainly many integral transforms namely Hankel, Laplace,
Fourier etc. were used to solve the given differential equation. In addition to these transform, one more transform was
added by Abood which he called after his name “Aboodh Transform” which can be used to solve ordinary and partial
differential equation.
“Aboodh Transform” is not widely known and used . Hence this integral transform will be used to solve some problems
of ordinary differential equation and will be compared with the mostly used integral transform “Laplace transform” by
discussing some formulas and properties of both the transforms.
Here, Laplace transform is denoted by LT, Aboodh transform is denoted by AT and differential equation by D.E

II. DEFINITION OF LAPLACE AND ABOODH TRANSFORM
Laplace Transform: For a given function f(¢t)vt > 0 Aboodh Transform: For a given function f(t) vVt >0

LT is given by AT is given by
oo 1 oo
@) = [ et f@de = F() AT@) = [ e ©de = K@)
0 0
ki <v<k,
L- Laplace operator , s =parameter v=variable factor of t,

ki, k, — finite or in finite
A- Aboo dh operator

For both the transform the sufficient condition for the function to exist is:-

1) Function should be piecewise continuous

2) Function should be of exponential order
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III. AT AND LT OF SOME STANDARD FUNCTIONS

S. No f@® A{f ()} L{if ()}

1 1 1 1

v? s

2 t 1 1

v3 sz

3 et 1 1
v —av s—a

4 si Gat) a a
v3 +a’v 52 + a?

5 cogat) 1 s
v? 4 a? s? + a?

IV. DEFINITION OF INVERSE LAPLACE AND ABOODH TRANSFORM

Inverse Laplace Transform: If F(s) is LT of f(t),
then f(t) = L™*{F(s)}is the inverse of F(s)
L™1is the inverse Laplace operator

Inverse Aboodh Transform: If K(v) is AT of f(t),
then f(t) = L' {k(v)}is the inverse of K(v)
A~1is the inverse Aboodh operator

V.INVERSE AT AND INVERSE LT OF SOME STANDARD FUNCTIONS

S.N f(@®) A{f (1)} L{f ()}

1 1 1 1

v? s

2 t 1 1

3 s2

3 e 1 1
v: —av s—a

4 si fat) a a
v3 + a?v s2 + a?

5 cogat) 1 S
v? + a? s? + a?

VI. ABOODH AND LAPLACE TRANSFORM OF DERIVATIVES OF FUNCTION f(t)

6.1) AT of d();(tt)) sif A{f(t)} = K(v), then
Al L0 = vk - ro)
[d? 1
M| = v KO = 1@ =@
6.1) LT of %(tt)) Lif L{f (t)} = F(S), then
df (0] _
L el sF(s) — £(0)
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d*f(t) ,
L [ S| = S F() = sf(0) = f'(0)

VII. SOLUTION OF ORDINARY DE OF 1ST ORDER BY LT AND AT
Consider the given linear ordinary DE Z—{ +kf=g Q)

with initial condition f(0) = a : where function of ‘t’is denoted by g(t) and k , a are constants
7.1 Solving the given DE by AT:

Apply AT on both side in equation (1), we get

af
A +KALf ) = Afg(®))

v F(v) —%f(O) + kF(v) = G(v)
v F) + kF(v) = G(v) +%
W +F@) = Gw) +%

G(v) a

+
w+k) v +k)
With applying the inverse in the above step, we acquire the solution.

F(v) =

7.2 Solving the given DE by LT:
Apply LT on both side in equation (1), we get

df
Ligd+KL{F} = L{g(®)

SFE(s) — f(0) + kF(s) = G(s)
sF(s)+kF(s)=G(s)+a
(s +k)F(s)=G(s)+a
G(s) a
(s+k) (s+k
With applying the inverse in the above step, we acquire the solution.
8. Examples of Ordinary of 1% order DE by LT and AT

F(s) =

d
1.solve d_]:+ 13 f = et give f(0) = 1

LT AT
d
—f +13 f =t
E + 13 f =ellt de
dt f=e Apply AT on both side in equation, we get
Ap};l}}cf LT on both side in equation, we get Af %} +134( f} = A{e')
L{ E} + 13L{ f} = L{e'}}
1
vF(v) —vf(0) + 13F(v) = ———
1 —
SF(s) = fO) +13F() = =15 . =1
1 UF(U)+13F(U)—;=m
SF(s) +13F(s) —1 = —— -1
(s—11) 1 1
1 (v +13)F(v) = —————+—
(s +13)F(s) =———+1 vw—11) v
(s —11)
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s—10
(s—11)(s +13)
Applying Inverse LT, we get

F(s) =

v—10
v(v—11)(v +13)
Applying Inverse AT, we get

F(v) =

23 1 23 1
_ 22 13t~ ,-13t _ 22 13t — 13t
f(t)—24e +24e f@® 22¢ +24e
af .
2.solve E+ 27 f =cos9t ,give f(0) =0
LT AT
df
df E+27f=cos9t
dt +27 f = cos9t Apply AT on both side in equation, we get
Apply LT on both side i ti t d
p;;}}cf on both side in equation, we ge A d_];} T 27A( £} = Afcos9t)
L{ E} + 27L{ f} = L{cos9t}
1 1
s vF(v) ——f(0) + 27F(v) = ————
F(s) — f(0) + 27F(s) = ———— v (v? +81)
o v (s* +81) F(v) +27F(v) e
s vF@)+ V) =—-——
F 27F(s) = ——— (v2 +81)
sF()+27F() = gy
s v +27)FW) = —————
(5 +27FO) = g @ +2DFW) =G g 1
- S F(v) =
F(s) = GZ+8DG 1 27) w2 +81)(v +27)
Applying Inverse LT, we get Applying Inverse AT, we get
’ 1 1 1
1 1 1 I P 27t
f = %cos% + %sin% - %e‘"‘ f@® 30 cos9t + 90 sindt 30°¢

IX. SOLUTION OF ORDINARY DE OF 2" ORDER by LT AND AT

Consider the given linear ordinary DE &r + ky % + k,f = g(t) (1) with initial condition f(0) =a and '(0) = b where

dat?

function of ‘t’ is denoted by g(t) and ki,ko, a, b are constants

9.1 Solving the given DE by AT:

Apply AT on both side in equation (1), we get

d>f df
AT+ kAl + lAlf) = Alg(©))

1 1
|72 F@) = £©@ = £ @] + ks [0 F0) = £ )| + ko) = 6(w)

b a
[vz F(v) —a—;] + Kk [vF(v) —;] + k,F(v) = G(v)

b ak
v2 F(v) + kyv F) + k,F(v) = G(v) +a+;+71
b ak,
[v? + kv + I ]F(0) = 60) +a+ -+ —=
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[v?2 + kv + k] F(v) = G(v) +a+§+a7k1
[vV2+ kv +k]F) =6w) +a+ @
G(v) a (ak, + b)

F(v) =

+ +
[V2+kv+k,] [W2+kv+k,] vv?+kov+k,)
With applying the inverse in the above step, we acquire the solution.
9.2 Solving the given DE by LT:

Apply LT on both side in equation (1), we get

d? d
L{d—t];} + k1L{d—]:} +k,L{f} = L{g(t)}

[s? F(s) = sf(0) = f'(0)] + ky[s F(s) = f(0)] + ko F(s) = G(s)

[s2 F(s) —a—b] + k{[sF(s)] + k,F(v) = G(v)
52 F(s) + k;sF(s) + k,F(s) = G(s) + as + b + ak,
[s2 + kys + k,]F(s) = G(w) + as + b + ak;

G(s) as (ak, +b)

Fs) = 52+ ks + kgl | 52+ kas k5] | 52+ Koo + K

With applying the inverse in the above step, we acquire the solution

X. EXAMPLE OF ORDINARY OF 2™° ORDER DE BY LT AND AT
2

solve u+ f =cost ,give f(0) = f'(0) =0

dt?
LT AT
d*f

d2f F-I- f =3cos2t
dt? + f=3cos2t Apply AT on both side in equation, we get
Apply LT on both side in equation, we get d?

e p d & A { d—t’:} + A{ f} = 3A{cos2t}
L { F} + L{ f} = 3L{cos2t}

> F@) - F(0) == /(0) + F(v) =
v2 F(v) — —= V)= ————
3s v (w2 +4)

2 _ Y —

) =50 = O +F&) = 7 s
3 3

2 F F = T~ 2 = —

S2F(s) +F(s) T+ 9 w*+ 1D)F) D
s 3

24 DF(s) = ——— . A—

(" + DFE) = iy FO = Geiper+
Fs) = 3s Applying Inverse AT, we get
(s2+H(s*+ 1) f(t) = cost — cos2t
Applying Inverse LT, we get
f(t) = cost — cos2t
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XI. CONCLUSION

As compared by some examples both the methods that is Aboodh transform and Laplace Transform, both methods works
almost the same way and give the exact solution to ordinary D.E. As AT is newly found, many properties are yet to be
found, hence it restrict to solve some of ordinary D.E.
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