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ABSTRACT
The aim of this paper is to find new integral transformation and applications on it,
by using this new transformation in finding the general solution of hinear ordinary

differential equations (L.O.D_Esywith constant cocfficients of order o)

any initial conditions(1.C)

Jwithout using

W I Ly
We can solve the ordinary differential equations by wsing integral ransformations,
{Laplace transformation) by using mitial and boundary condition .
Also, we can find the general solution of hnear ordinary differential equations without
using any imtial conditions and by wsing Laplace transformations.
In this paper. we search for a new imtegral transtormation by finding a new

' i ||i. I' . — - . D :_'_| -
transformation Im:rrll:l[ tesl=g when & posstive integer g+l ]tnr

LT ) and it can be used 1t to solve the linear ordinary ditferential equations with

lim)

constant coellicients of order without esing initsal and boundary conditions and

by taking [L- r lut’hnth sides and substituting [L--T } on the ordinary derivatives,

and taking mverse LT | S0 we can obtain the selution of linear ordinary

[ o}

difterential cquations with constant cocfficients of order without using any initial

and boundary conditions,

2 Hireen
Definition (2 0):-
An ordinary differential cqguation 15 a relation among an mdependents vanahle *

an unknown function ™! of that variable, and certain of its derivatives. There for,
the most general form in which an ordinary differential equation may assume is
G | T _}r _‘l."_ _..,"l.' i) =

Definition(2.2}).-

« (1}
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Solving ((.DLE)By New Transformation

To obtains the lu"-' ¥i 'I-n'F a functinn lx) swe multiply the function xls) by
)

g re=ll? Tl

and integrate the product | d I with respect o the

between *=% and **™ i.e.

L tebeh = fg ™ ik
' )
The constant parameter, ' , 15 assumed to be positive and larger enough to make the

Tglxl
product @ 5 converges to zeroas

nol that (2) 15 a definition integral with limits to be substituted for * so that the
resulting expression will not contam ¥ but will be expressed in terms of, * | only 1.2

L teleh= @ " elehis = Gts)

Definition(2.3) -
Let #%) be a function of "' and L {#lzh=Gls) . 2150 s said to be an inverse for

the Url T and 1t 15 written as;
il i) = {L*-} ‘Il'.-'h |:|

where {L } retums the transformation to the onginal function.

4 PROPERTIES

Flelgr (el (1] . .
I[""*'I:TJ‘*"" B are functions such that ¥> ® and if ©°€C. are constants
then:

Lkgthe gt seg e lle e L'I.E;“'E' e L lg ol

Property(3.2):-

[x] [or ]

+ (x)
gy ¥ represents a derivative of AN with respect to ' of order '™ then;-

.f_'.:‘rﬂj-[,!; |nu]'j"'1ul {_\']nur "'”'L‘lnﬂ'r L] ‘p" ki)

T B

4. Transformations for | wlx) i

" Some function af { £¥) L telsh = Gls) aurar
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b g 0 A R
| C ., ©=constant . 0
g L fc)=
sina
2 bt ; I
e Lle' )= -
. of i ]
: a Lla’l {s—&lna
4 I‘r A& - !
/. L'b';'-'m'[.!tlnu]"
5 ."-iifl. h-.l' |t g | = .
- {.'- Inaf+b
ﬁ CEE!H I'I:\.nhl- "]r!"'l!
(#lnal+h
s smh b . (simh B = []n '.'.].‘._.F.
Slnaf-f
H cosh bt " lcosh i} 1 tdm; :
£ a
Proof:-
fe)= .|' "l - il e el
1) l.: :I J“ ! —3 J.-H " = 'r]l:'uru tlp
L )= sina
" ._,:I“- ',. IIII'J | : b . i I'-.i'r i . ['«lllll I"h'.
a5 Lle f{ i ) J:f."{" : !:f. et .
l;{l'. ] 11I'|e| il
g PO TR L i likb gy o =1 ~s-bH
L'lu. fﬁ ae ]:fr W T l
L I,u ﬂ'- |'|:II|'| P
=1 . 1r'
Ll-]eat —a™|
J'. = by using the same above method = =n1{h|" af
i
L b :| (sInal
ll'"i-.lrl fag | s Jq:h.“r.l il "ol = IIF'?-:—_‘-_E-—“ “alr
5) b > ¥ 4 = by using (2) we get
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Solving ((.DLE)By New Transformation

] h
L ki = ———
(slnal+p
I.Ii"r"‘l'lll'l'll - I-’.‘Inl"lru ) - Jrl-':l—:‘._ a |
b : LS = by using (2) we get
- vina
L boce by | = ————
(s In al+h
L-hlnh i | = Junh.’u i ull F'!'-’ ‘I' a ‘bt
7 . S . * by using (2) we get
N LUE .
s slnal -k

L'h.'l:lﬁhhii-jrmh bi g el ' ]‘E I.,P ¢
o Ll

®) ' = by using (2) we get
P |
& (stnal-p
PIg! i } ;
Conditions

The Laplace ransformations (L.T) are also used to solve (L.O.D.Ejwith constant
cocfficients and imitial conditions, The last method 15 summanzed by taking (L.T) of
both sides of (L.O.DE} and by substituting initial conditions and writing (L.T) for
general solution and taking inverse Laplace transformation of both sides So we can
obtain the solution of (D E) whose solution i1s required.

[Mohammed, A.H.] used Laplace transformations which have the form
Ll = [ " flxk

[m)

, for salving (L.O.D.Es) of order """ its general form

1] ,'l'm*u..l" * ra, ¥ = flx)
and by using {L.T) of both sides we can get
Kix)
Livh=

s+ .5 +-—+a )

represents the result collections of numerator and denominator LT It
e}

where Kiv)

the function

and by taking LI' | of both sides of the above equation. we ¢an obtain the fallowing
solution

VeEAdglot g.g sl 4 g s+ B Rl B h\x)+ -+ B j.lx)
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where AvA Ao B BB, are conslanis Bﬂd,g ¢ ‘g-h e

functions of '*/

6.Using New Transformation - 7| For Solving 1.0.0.E)
suppose that general form of the lmear ordinary differential equations of order

with constanl coelfficients and non-homogenous is:-
|mh

ay +ay +eta.y =gl

i |

7 BF, e

where . are constant cocfficient,

Mow by taking new transtormation { LT ) of both sides to the equation (3).and by
using property( 1) of lift sides to the equation (3), then we can get
riy) H.lx) ] _

" [“{ﬂﬂﬂr n{i'ﬂﬂr "ﬂ._:"H“'

e (4

where H, represents the resull collections of numerator and denominatorn| LT yo
the function ¥15 with MOMOL. 70 a0q H ) represents denominator |

L'T jto the function 1,
Now,

HU) HA e polynomial of ") and [ @ (sihaf-alsinaf +. +a. | 15

also a polynomial of 1" and its desree () therefore its degree more than of H )

Jsimce our aim m this paper is to find the general solution of linear ordinary differential
equation without using initial conditions therefore it is not necessary o know the

terms of H ) Here we only denoted to it by this symbaol,
¥

15 a positive integer and let (Ina=d) . hence the equation {4) becomes

.{[] thf -,
|ll{"dr :;{'I-’-E.I'r 'H-|'.I"lt (]

since

e 3

X
Now by taking {f j of hoth sides to equation (5], then we can get

calinl H 1]
1 _{L ] I[ﬂ,{.‘i‘ﬂlr [m"]’ ] H. [x
() 7o

thc Ma,d V8" .”_1.”,.,;‘

£ N | Y
el ad =coad =coad =c. , and by substitufing in above equation, we
gl
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Solving ((.DLE)By New Transformation

Y ey Hb) |
) {L } tlc*..v”rr;s"" el H s

Mow we can obtain the following solution:
¥ = AGUWs 4G b - 4. G0 B H 0 B H W)+ B H ) A6

where A A A Bo B B amcuﬂsmnlsan-d.ﬁ'ﬁ' G-l H—H. are

functions of {x) B

[ o fima )

} , therefore 1ts general selution contams
| -+ &+ d':l

Note that the order of equation (3) 1%

constants, But the solubon m (6} contains constants and to solve this

problem we can eliminate some of these constants B B.—B. 3nq obtaining their
_ ) ) L ANy =8
values by substituting the solution (6) in equation * ™~ ™~ ©
solution which contains L} constants and 1t wall be the required solution, and by
using this méthod we can gel the general solution of equation (3) without using any
mnitial conditions but by using new transformation.

A0 WE can gel a

ZExamples:-
Example (7.1):- o

To selve the (ODE) FoA =
By taking( LT ) of both sides

rfy H )

(Y 1+ (s )+ 5a

oy
Mow by taking (L ] for the above equation

P " Iq e — H,.hl... e
y-{e’) ey 8 g Y

N P P 0

da+1 s ) =

| F ! « il r® I - W .‘!lf « blre ]
y=ap )=o) | = ,lzlw'_l u}l.fdl-'

v :.'*"'H{r:'l-:‘—-ﬂlﬁl;ﬂiiﬂ.l

the above equation is contains (5) constants to solve this problem we can climinate
some of these constants

vV =-B8p _3,“.,,_,[;1;.1& W =Be '—-5;--:.'“5.1—!}5:13'.
" o [

2
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L '—ljmu—ﬂnm -Bp '—%mu + Doms X = sin X

=+ D=l-D-==l
of o

B== 1e_=-1
by solving these equations we get 2d 2
a | 1

¥ = A+Bg = 5 008 £~ —sin x
wherg 44 arbitrary constants,
Example (7.2)-
To solve the (OLE) 77 7€ &%
By takimg( L-T ) of hath sides

> ¥ thl

Ly Jeermms —
(sl =1) +1jolsat +1]

Now by taking {L ] for the above equation

¥ ‘{L']" _ H.\"

(sd—1)+1]elsa e

"{”mu

[ '_i Ay

| (el —1) <1

d+i h'] li.ﬂ 1
Y 0 N T Y g
3 g 1 lr.l_{_“”_,, [L]_{“”L.
- '
¥ =Adg +E£mtrfgunl

the ahove equation contains (4) constants and to solve this problem we ¢an eliminate
some of these constants

y =dp - ge'fu:-'- ge'm-a;-'-re'ﬂﬂ scp SinE

s 'K s B . . r « N 3 .
.I‘- -JIJ-I.IHI-- fwn:l-rel.ml.-rf-m:li.ltpi;’-'_:-l.:ml.-q't-n'u:t-i.:-:li

—E"..l: = —l-"l =]

o
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Solving ((.DLE)By New Transformation

1 & 2

r=— —=—

So, by solving these cquations wecan get 7 & 3
5
y = Adg + ;1-111-1-!- . F{*Ihllll
where 1 iz arbitrary constant.
Example {7.3):-
Tosolve the (ODE) '+ 7€
By takingt & T ) of both sides
{ H {i}

£ (rdl {Tﬂ'} lﬁf"]

Now by laking {L ] Tor the above equation
H (1]

¥ _':.-'[.].' [.'Hf -:L[nf -lhiﬂ’,
r- )2 e e e

sl sl =1 s -1

1 T A B L R

il
o= A+ BX -["1- ' -\“ﬁ.

the above equation contains (4) constants and solve this problem we can eliminate

some of these constants
VuB-Cp ' +Dp y'=Cp +Dp y=-Cp +Dp

. {tl ; ¥ Il‘-’- ‘.LJ f'{j = 't. a

: -N=l=C=
S0, by solving these equations we can gel

. i 1 =
"l‘ = 4+ BX -.”11 Y

where 4.8 and 2 arbitrary constants.

Example (7.4):-
To solve the (ODE) Y +y -1y=|

By takimg( LT ) of hoth zides
i - !f Iri
Liy)
'r“” sd ~1*5d

L
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Mow by takimg {L-] for the above equation
=) H\ i
V) L )

-
) ) e [

vl
¥ =d+Bp +Cg
the ahove equation contains (3) constants and (o solve this problem we can eliminate
some of these constants
y = =18 o +Cp V'=dBp "4 Ce

ABp "+Cp -2Bp '+Cp -24-2Bp '-2p'=

—dd=1=4d= —l

So, by solving these equations we can get -
I TR
o tig - thp

where # € arbitrary constants,
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