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ABSTRACT
In tl.ris paper a nerv irrtegral franslbrnr namely
KUSHAIiE traruform rvas applied to solve linear
ordinary dif'fbrential equations rvith coustant
coefficicnts,
Ke1'rvords: KUSfIARE transform_ Differential
-Equations.

opel'ator S (v) Ccirned by thc intcgral equltiorrs
Ktf(t)l:S(v)=, f- flt;"-,u'ar,rJO,tr '< 

v s 12
(2)

\\,hr,rc o is anv non zero real nurnbers
The r.ariable v in this vital change is utilizecl to
iigule the var-iiiblc t the contention- of the capactty
v. This necessrl)/ change has further assoc'iation
with the Ntahgoub, pourreza, Elzak-i chenges. Tile
reason for tiiis examination is to sliw the
peftinence of this intriguiug new change ancl it
productivity in racklirrg the direct tiffercntial
conditions.
Notes:
(l) If o =1 rhen eq. (2) becornes

Kt(t)l : S(v) : vf'r1t;e-,'at , t>0 ,
Tr (v(tz
Ihis integr.al transform is called ..Mahgoub
Transform".
(2) Ifo =2 rhru cq. (2) becomes

Ktf(t)l - S(\, = rf'fqtlu-,,'rtt. r>0 ,
t1 (v(x,
This integrrl transform is called ,,polrrreza
Transforur".
(3) Ifo: -l then eq. (2) becornes

Ktr(01 : s(") : vf"rlge-iar , t>0 ,
Tr (v(tz
This integral transform is called ..Elzaki
Transfbrm".
The valiable v iri this transform is used to factor the
variable t in tire argurnent of the

its efficiency in solving the Iinear differential
equatious.

I. TNTRODLTCTION
KUSI{ARE Transform is derivecl from the

classical Fourier integral. Based on ifr.
matireruatical simpliciry of the KUSHARE
transfon'n and. its fitndarnental properties.
KUSIIARE transform was introclncecl ty Sachin
Ramdas Kushare to facilitate the process of sotuiog
orditary and partial differcntial equations in thetime 

_doinain. Typically, Fourie.r, Laplace ,Sumudu, Elzaki , Aboodh , Kamal , and il4ohand
transforms are the converrient mathematical tools
for solving differential equations,Also rcUSUAng
tlan^sfonn and sonre of its funclarnental properties
are used to solve diflbrential equations.

_ A new integral transfonn said to be KUSHAI{E
change characterized for capacity of outstandiug
request rve think about capacitics in the set A
characterized by

A = {f(t)/ JM,r1,-c2> 0, lf(t)l . ,"t,,r, .
!-t), ,. [0,*)] (t)
For a girzen fbnction in the set A, the constant M
must be finite number, T1,T2rnay be finite or
irfinite.KUSHARE tmnsroLi ornot.a 

-ir--ur.
fuuction f this transfornr has d..p.. Conn..tion
rvitlr - the Mahgoub, Irourreia Elznki
tmnsform..The purpose of this study is to sho$, the
applicability of this interesting new transform and
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II, KUSIIAR.E TR.ANSFORI\{ OF THE
SOME FUNCTIONS

i) K(1)=# = tt.,l
InversionFormula : K-l (#) = 1 = f(t)

ii) K(t") : *l**H : sf"l
Inversion Formula ' K-'(*lHr*) = ,n =

(0
iii) K(eat;:# = S(v)

Inversion Formula 
' 
*-' (fr) : e't = f(t)

iv) K(sinat) : dA : s(v)

Inversion Formula , x-'(rrza;.rt) = fF = f(t)

v) K(cosii(at)):"-J"* = S(v)

Inversion Formula , K-t(#) = cosi!(ht) =
(t)

KUSHARE Transform of derivatives :

(i) Ktf '(t)l = v"s(v) - vf(g)

(i, Ktf"(t)l = vzos(v) - v"+1f10; - vf'(o)

(iii)
K[f'(t) =- vnos(v) - vXt;} vn(n-k-1)fk(0)

KUSHARE hansform can be used as an effective
tool. For analyzing the basic characteristics of a
linear system governed by the differential equation
in response to initial data. The following examples
illustrate the use of KUSHARE transform in
solving certain initial value problems described by
ordinary differential equations.

Consider the frst-order
equation:

ordinary differential

S+ p1*; =
(0 , r>0 (3)
With the initial condition
x(0): a (a)
Where p and a are constants and f(t)is an external
input function so that its KUSHARE hansform
exists.
Applying KUSFIARE transform of the Eq. (3) we
have:

vos(v) - vf(0) + p S(v) = (v)

S(v) =
(f(v) + av)

(v" + p)
The inverse KUSFIARE transform leads to the
soiution.
Consider the second order linear ordinary
differential equation has the general form:
dzv - dx:-++2D++qv:f(x),x>0
dxz ' dt
(5)

\*

III. APPLICATION OF KUSHARE
TII.ANSFORM OF ORDINARY
DIFFERENTIAL EQUATIONS.
As stated in the introduction of this paper,

The initial conditions are
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The inverse
solution.

y(0):a , y'(0):b (6)
where p, q, a and b are constants. Application of
KUSHARE transforms to this generaiinitial value
problem gives
v2"s1v; - v"+1f10; - vf'(o)

* 2p[vss(v) _ vf(o)] + qs(v)
= (u)

The use ol!g:(9) leads to rhe Solution for S(v) as
av* ' '*vb *2ova){Vl = vte +Zpvd +q

v2" s1v1 - v"*r f(0) - vf'(o) * S(u) = g
Applying the initial condition , we get

va' v

. 
t,t, =g" *-11+ 1rn *,

The inverse KUSHARE transform of this equation
is simply obtained as

Y(x)= sin(x) + cos(x)

Example 3.4:
Consider the following equation
y -3y +2y:g , y(0):l , y'(0)
= 4 (10) Take KUSHARE transfoim of
Eq.(10),
u,e _find that: u2" s1v1 - v"*1 f (0) - vf' (o) _
3[v" s(v) - vf(o)l * 2s(v) = o
Applying the initial condition, we

(u'" - 3va + z)S(v) - ri+r - 3v _ 4v : o

51Y1:'"=+1+g'++', Vzq_3Vd+z
The inverse KUSHARE transform of this equation
is simply obtained as
y(x): f'szx - 2.x

Example 3.5:
Let the second order differential equation:
Y +gy:cos2t, ),(0) :1, V{il:-t
(11)

Since y'(0) is not known, let y'(0) = s .

Take KUSHARE transform of
equation and using the conditions, we have

v2" s(u) - vo*t f(o) _ vf'(o) + 9S(u)

KUSHARE transform gives the

s

Example 3.1:
Consider the frst order differential equation
ov

a*+Y:o , y(o):l
(7)
Applying the KUSHARE transform to both sides of
j|11::11!:, and,using the differential property of
KUSHARE transform , Eq.(7 ) .u, b. *iiu., ur,

vos(v)-vf(O)*S(v)= g
Where S(v) is the KUSHARE transform of the
tunction y(x)
Applying the initial condition , we get
(v*+t)S(v)=v and S(v): '
Norv applying rhe inverse rjsHldi trausform
we get : y(x) = e-*

Example 3.2:
Solve the differential equation
dy^
:-flv=x
dx
(8)

this

y(0) = I

Applying KUSHARE transform to both sides of
-E-g-tU 

and using the differential property of
KUSHARE transform, Eq.(g ) can be w.itien is ,

vos(v)-vf(o)+ZS(v) =#
(v"+2)S(v)=v+#

S(v)=, u * 1

(v" +2) ' (vo + z)va
The inverse KUSHARE ffansform of this equation
gives the solution:

v(x)=j +]e-z- -1
Examplc 3.3:

Let us consider the second_order differential
equation

Y *.y.=0, y(0)=y'(0)=l (9)
Applying KUSHARE transform to both sides of
Ig.-9-l *a using the differential property of
KUSHARE transform , Eq.(9 ) can be writien i.

(v'o +e)s(u) = 17a*1Y:..3-
c/..\- 4 vo+l c arju""*n)1 ua+l

:)"'.- EOra + r*E1ra - 
+ 

s 1rn AThe inverse KUSHARE transform of this equation
is simply obtained as

y(t): f cosst + fsin3r + ! coszt
To determine c note that V(|)=-t thin we find c:
72

y(t):f cos3r+ fsin3t +!cos}t

Exarnple 3.6:
Solve the differential equation:
y - 3y *2y=4r:t , y(0):-3 , y'(0):5 (12)
Taking KUSHARE transform both sicle of the
differential Eq.(12) and using the given conditions
we
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v2os1v1 - vo+1f10; - vf'(0) - 3[v"s(v) - vf(o)]

+2s(v)=*
^4v- 5V+-v'-3

3v

(r'o - 3vo + 2)s(v) = -Jyu+1
a.,c*1

Sfv)= = 
-"' 

-vza-3vq*2 v2o
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-3va*Z
4v

t7l

t8l

Inverting to find
y(t):4e2t + 2e3t

vo_3) -3v(*2)
the solution in the form.
-9et

tel
Example 3.7:
Find the solution of the following initial value
problem;
y+4y:121 , y(0):0, y'(0) = 7

(13) Applying KUSHARE transform of
this problern and using the given constants we

v2os1v; - vo+1f10; - vf'(o) + as(v) = #
(rro + 9)s(v) = z, +#

s(v)_f_
Inverting to find the solution in the form
y(t)=3t+2sin2t

IV. CONCLUSION
In the present paper, a new integral transform
namely KUSHARE transform was applied to solve
linear ordinary differentiat equations witf, ""*rr,coefhcients has been demonstrated

\
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