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ABSTRACT

In this paper another fundamental change in particular SEE change was applied to address straight normal
deferential conditions with consistent coefficients and SEE change of incomplete derivative is inferred and
its appropriateness showed utilizing three is inferred and its appropriateness showed utilizing: wave equation,
heat equation and Laplace equation, we find the particular solutions of these equations.
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1. Introduction

Sadig, Emad and Eman (SEE) are gotten from the old-style Laplace indispensable. In light of the numerical
effortlessness of the SEE and its principal properties.

SEE integral was introduced by Sadig, Emad A. Kuffi, Eman M. to work with the way toward addressing
common and halfway differential conditions in the time area. Regularly, Fourier, Laplace, Elzaki, Aboodh,
Mohanad, Al-Zughair, Kamal and Mahgoub changes are the helpful numerical instruments for addressing
differential conditions, likewise SEE change and a portion of its crucial properties are utilized to tackle
differential conditions, [1-12].

A new integral transform said to be SEE change characterized for capacity of outstanding request we think
about capacities in the set A characterized by:

A = {f(t): there exist M, £1,£; > 0.|f ()| < M e®ltlif t € (-1)'x[0,00)}  ..(1)

For a given capacity in the arrangement ofA, the constant M should be limited number, £,, €, might be limited
or boundless.
SEE fundamental change signified by the administrator S(.) characterized by the vital condition:

SIF®] =T@) = [ f(De™dt , n €Lt 20, £, <V, (2

The variable v in this vital change is utilized to figure the variable t the contention of the capacity f. This
necessary change has further association with the Laplace, Aboodh, and Mohanad changes.

The reason for this examination is to show the pertinence of this intriguing new change and it productivity in
tackling the direct differential conditions.

Notes:
(1) If n = 1 then eq. (2) becomes:

SIFO]=T@W) =1 J,” f(De™dt , t 20, &, <v <4,
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This integral transform is called “Aboodh Transform”, [1].

(2) If n = —2then eq. (2) becomes:
S[FD] =T@) =v? [ f(H)e™dt, t 20, £, <v <4,
This integral transform is called “Mohanad Transform”, [9].
(3) If n = 0then eq. (2) becomes:
SIFOI=TW) = [, f(De™dt , t >0, £, Sv <4,
This integral transform is called “Laplace Transform”, [10].
(4) If n = —1theneq. (2) becomes:
SFO]I=T@W) =v [ f(Oe™dt, t=0, £, Sv <4,

This integral transform is called “Mahgoub Transform”, [11].

2. Methodology
2.1 SEE integral change of some functions

For any capacityf(t), we accept that the fundamental condition (2) exists. The adequate conditions for the
presence of SEE integral change are thatf (t) for t > 0 be piecewise ceaseless and of remarkable request, in any
case SEE integral change could conceivably exists.

In this segment we find SEE integral change of basic capacities:

(1) If f(t) = k, where k is a constant function, then by the definition we have:

1 poo _ 1 -k o - -k - © k
Slk]=T() = v—nfo eV kdt = v_ano (—v)evtdt = e [e th 0 ==
(2) If f(t) =t, then:
S[t] =TWw) = vinfoooe_”t tdt .
Integration by parts, we get S[t] = vnl+2 .
Also:
. 2
0 St =,
.. 3!
(i) S =-15,
(iii)  Ingeneral case if m is a positive integer number, then S[t™] = v”:n"!l“ :
(3) If f(t) = e, where a is a constant number, then
1 oo _ 1 00 —(p— . 1
Sle™] =T@) = 7 f, e e dt =1 ["e” Dt = o [em P = .

(4) If f(t) = sin(at), where a is a constant number, then
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S[sin(at)] =T(v) = ifoo e~ Vt Sin(at) dt = Lfo" —vt [ei“t—e—iaf] gt =
1

-1 —(v ai)t —(v+ai)t _ __ —(v—ai)t 1 —(v+ai)t|o
2i v [(v al)f dt — —(v+at) f € dt = 2i v [v ai l (v+ai) [e |
1 [ 11 ] _ 1 [ 2ai _ a
2iv tv—ai vtail T 2ivn l@w2+a?)] T v (@2+a?)
(5) If f(t) = cos(at), where a is a constant number, then
_ 1 —pt _ i © _ut etat 4 o—iat
S[cos(at)] =T(w) = f e " cos(at) dt =— Jy e [—2 ] dt .

After simple computations, we get:

1
v*=1(w2+a2)

S[cos(at)] =
(6) If f(t) = sinh(at), where a is a constant number, then
. _1 o _Lm—teat_e_at
S[sinh(at)] _vnfo e Yt sinh(at) dt _ynfo e v [—2 ]dt.

After simple computations, we get:

S[sinh(at)] = 2

vi(v2-a2)’
(7) If f(t) = cosh(at), where a is a constant number, then
1
S[cosh(at)] = m .
Theorem (2.1):

Let T (v) is the SEE transform of [S[f(t)] = T (v)] then:

@) SIF'®] = f(0) + v T)

@) SIF"©] =L L9 4 2 1)

v‘l’ll

(lll) S[flll(t) f (0) f (0) _ f(O) + U3 T(U)

vi—-1  pn2

”’(0) '  f'(0) ()
() S[fP®)] = e T stV T(Y)
—f(m 1)(0) _ fm=2(0) BiON
(iiv) S[f™@®)] = w1 T oemn TV T(W)

Proof
Q) by the definition we get:

SIf'®] = f f'(e vt dt,

1018



PEN Vol. 9, No. 2, June 2021, pp.1016- 1029

Integrating by parts, we get:
SIF' (] = = £(0) +vT (),

(i) Also, by the definition, we have:
SIF" ] = o= Jy f" (e~ dt,

Also, integrating by parts, we get:
" -f'(0 0
SiF @] = L2 -T2 4 v21@w),

_ '@ _ f©

2
o AT v T(w).
Similarly, the proof of (iii) and (iv).

(iiv) can be confirmation by numerical enlistment.

2.2 The inverse of SEE Integral Transform

If S[f(t)] = T(v) is the SEE integral transform, then [f(t)] = S™Y[T(v)] is called an inverse of the
SEE integral transform.

In this section, we introduce the inverse of SEE integral transform of simple functions:

(1)5—1: ! ]=1.

o571 [ -

3) s

— +m 3
_—vn+m—1] = t™,where n,m > 0 integer numbers.

(4) s71[—2

] = ¢~ where a is a constant number.
v (v+a)

(5) s~1[—2

[ v (v2+a?)

] = sin(at).

(6) s~1[—2

| v—1(v2+a2)

] = cos(at).

(7) s~1[—2

[ v (v2—a?)

] = sinh(at).

(8) §~1 [—2

[ v (v2—a?)

] = cosh(at).
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2.3 Applications of SEE integral change of ordinary differential equations (ODEs)

As expressed in the presentation of this work, the SEE necessary change can be utilized as a successful device.
For investigating the essential attributes of a direct framework represented by the differential condition in light
of introductory conditions. The accompanying models represent the utilization of the SEE necessary change in
taking care of certain underlying worth issue depicted by common differential conditions.

Consider the 1% order linear conventional differential condition:
%+px:f(t),wheret>0 ..(3)
With beginning condition x(0) =a ...(4)

Where p and a are constants and f(t) is an outside input work with the goal that its SEE integral transform
exists.

Take the SEE integral transform for equation (3), we have
d
S|+ Stexl = slr@)1,¢ > 0.

So,
x(O)

+0T(v) + pT () = f(v),
T)(w+p) =22+ f(v)

f() a
T(w) = (v+p) v”(v+p)'

The inverse SEE integral change prompts the arrangement. Now the 2™ request straight normal differential
condition has the structure:

dx2+ de'i'qy f(x), x>0 ..(5)
The initial conditions are:

d
y0) =a ,20)=b  ..(6)

Where p, a and b are constants.

Applying SEE integral change to this overall beginning worth issue gives:

(0 0 0
y,,—(n) 1i],5)1+v T(v)+2p[ y()+vT(v)]+qT(v)—f(v)
-b
e - + 2pv T(v) + qT(v) = f(v) .
T()(@? + 2pv + q) = f(v) + 22 + -
T(U) _ f(v) b+2ap a

v2+2av+q  v*(w2+2av+q) v l(w2+2av+q)

Take the inverse of SEE integral transform to above equation gives the arrangement.
Example (1): Consider the differential equation: Z—z +y=0,y(0)=1.
Solution: take SEE integral change to this condition, we get:
dy _
|2 +si=o0,
So

y“” +uT(W) +TW) =0,
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_ _y©) _ 1
T(U) T on(w+1) | vh(w+l)

Take inverse to both sides, we get:

The solution:; y(x) =e™.

Example (2): Solve the differential equation y’ + 2y = x ,y(0) = 1.
Solution: take SEE integral transform to this equation gives
—y(0)

pn

+UT(W) + 2T(V) = ——

pnt2’

SHQHVTE) =—

i
So
1 1
T(v) = vt2(24v)  v(2+v)
Now,
S S AT R
vt2(2+v) vWw2(2+v) v lv  vZ  v+2

After simple computations, we get:

A=1 B=-1 andc=1.
2 4 4

1

1 1
Then T(v)=vin[v2—2+—4+ 4 ]+ .

v(2+v)

v v+2

1 1 1 5 1
yntz g pntl 4Ty (24p) "

1
T(U) = E
Take inverse SEE change of this condition is basically acquired as:
1 _ 1,5 -2«
y(x) = SXx—Ltge .
Example (3): Find the solution of differential condition: y"" +y =0 ,y(0) =y'(0) =1.

Solution: take SEE transform to above differential condition gives:

-y'(0 _ y(0)
vn vn—l

+v2T(w)+T(w) =0,

-1 1
pn pn—1

+ @+ 1DTw) =0,

1 1
v(v2+1) v 1(w2+1)

So T(v) =

The inverse SEE transform of this equation is simply obtained as: y(x) = sin(x) + cos(x) .
Example (4): Consider the 2" -request differential conditiony”” — 3y’ + 2y =0 ,y(0) =1, y'(0) = 4.

Solution: take SEE transform to above differential equation, we get:

2O YO 4 ey -3 [‘y“’) +vT(W)| +2T(w) =0 ,

pn vn—l pn
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-4 1

pn vn+1

+o+ W2 —3v+2)T() =0,

ot (W2 =30+ 2)T@) =0,

pn vn—l

—(1+v)
vn

+W?=3v+2)T(v) =0,

1+v
v (v2-3v+2) '’

T(w) =

= L[ Gt
0. 7(v) = = [ 550mm

Now

1+v

A B
w-2)(v-1)  v-2 Yo

After simple computations, we get: A = 3 and B = —2.

So,

—1[3 4, =2
Tw) = vn [U—Z + v—l] !
T(U) — 3 _ 2

v(v-2) v(v-1)°
The general solution is: y(x) = 3e?* — 2e* .

Example (5): Consider the second-order linear nonhomogeneous request differential condition: y'' + 9y =
cos(2x) , y(0)=1 , y(g) =-1.

Solution: since y'(0) is unknown, let y'(0) = a .

Take SEE change of this condition and utilizing beginning conditions, we have:

v ©®_ O , viT(w) + 9T(v) = :

vh pyn-1 v-1(p2+44) '
—e_ 1 2 =1
o T W+ T (W) = i)

a 1 1

$0.T() = Srrgy ¥ vieres) T T
T(v) = a n v2+5

V)= Snrre) T o019y (vita)
Now

v2+5 _ 1 [AU+B Cv+D]

v-l(w249)(v2+4) v 1[lw249 © v24sa]”

After simple computations, we get: A =0, B = g ,C=0,D= %

. 4 1
1 [ v°+5 ] _ 5 5
v (v249)(w2+4)] T v1(w249) | vl(w244)
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1 4
—_ 3a 5 5
SoT(v) = 3v™(v2+9) + vTl(v2+4)  vI(w249)

Take inverse SEE transform, then the solution is:

y(x) = %sin(Sx) + gcos(Zx) + %cos(Bx)

To find a note that, y (g) = —1, then we find a = % , then
4 1 4

y(x) = Esm(3x) + Ecos(Zx) + Ecos(Sx) .

Example (6): Tackle the differential condition: y"’ — 3y’ + 2y = 4e3* ,y(0) = -3 ,y'(0) =5 .
Solution: take SEE integral transform of this differential equation and using the initial conditions, gives:

4
vi(v-3) '

') _ y© V2T (v) — 3[ 3’(0) + vT(v)] +2T(v) =

pn pn-1

2T(W) = 55 = 3T (W) + 2TW) = o

So,

3 4
-1 pn(p=-3)°

T(W)(v? —3v +2) = i—j -

—3v2+23v-38 __[ n B
vr(w-3)w-2)(v-1) v lw-3)  (v—

T(w) = ol (v—l)]

After simple computations, we have: A=2, B=4 and C = —9.

Then

TW) = oot oo —

v(v-3)  v*(v-2) v*(v-1)

Take inverse transform, we get: y(x) = 2e3* + 4e%* — 9¢*
Notes:

(1) (Shifting property of SEE integral transform)

If SEE integral transform of f(t) is T (v), then SEE transform of function e %t £ (¢) is given by T(v —a).

) t t —vt 1 —(v-a)t w-a™ —(w-a)t g4 _
Proof: S[e®f(t)] = f e®f(t)e " dt = - f f®Oe V= Vidt = — S a)nf f®)e Wv-dtqr =
ay a) T(v—a).

(2) (SEE integral transform of function tf (t))

If S[F(£)] = T(v), then S[tf()] =[-2— di] T(v).

v

Proof: by the definition of SEE integral transform

SIF O] == Jy” e f(®)dt = T()
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ST() = —nv "t [Te (et + = [, (—0F () et
—T( ) —n—Hfooe‘”tf(t)dt—vinfooo tf(t) e~vtdt

< (T(w)) = == J; e " f ()t — S[tf (6)]

= (T()) = Z=SIF®)] - SItf(B)]

-n d -n d
Slef (O] = 7 TW) ~ 1 TW) = [T~ 5] 7).
Example (7): Solve the differential equation: y'* 4+ 8y’ + 25y = 150 ,y'(0) =y(0) =0.

Solution: take SEE integral transform of this equation gives:

150
n+1 '

-y'(0) Y@ V2T (v) + 8 [ y© vT(v)] + 25T (v) =

pn -1

150
pntL?

(v? +8v +25)T(v) =

150
SoT(v) = v+l [ 2+8v+25] '
150
T(U) v_”[v(v2+8v+25)] !
1JA Bv+C
rw) = v [; + v2+8v+25] '

After simple computations, we get: A=6 , B=—6 and C = —48.

Then, T(U) — vi[g‘l‘ —6v—-48 ] — 6 _vin[ 6(v+4) ] _ [ 24 ]

nly  v248v+25 pntl (v+4)249 v (v+4)2+9]’

Take inverse SEE transform leads to the solution: y(t) = 6 — 6e~* cos(3t) — 8e~*! sin(3t).
2.4 Definition and Derivations the SEE Integral Transform of Derivatives
The SEE transform of the function f(t) is defined as:
S[f®)] = f f(He™Vtdt ,me€Z , t=0 (D).
To acquire the SEE change of incomplete subordinate we use reconciliation by parts as follows:

S0 = e = i 0 5o

= lim ([ e " f (e, 0) [ + = f7 e 7 f(x, )dt},

p—)
= vT(x,v) — — f(x,0) - (2).
We assume that f is a piecewise continues and is of exponential order.

Of] _ (o1 —pe0f(xt)
NOW’S[ax] _fo on € ’ ox dt
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= aa_x fooo vin e "'f(x,t)dt (using Leibnitz rule).
[ Ce U f(x, t)dt] T(x v)].

And s[af] =2 [T(x,v)] ~(3).

Also, we can find:

S [327’;] =2 [T(x,v)] (4.

To find S[ (x, t)]

Let Z—’; = h, then

By using equation (2), wee have

[atz( t)] S[ah(xt)]_ h( t)] h(xO),

[atz(x 0] =v* T ) - 2L @0 -L22  _(5).

We can without much of a stretch out this outcome to the n™ incomplete subsidiary by utilizing numerical
acceptance.

3. Results and discussions

In this paper, we settle first and second request halfway differential conditions, wave condition, heat condition
and Laplace's condition, which are known as three basic conditions in numerical physical science and happen
in numerous parts of physical science, in applied arithmetic just as designing.

Example (1): find the solution of the 1% request introductory worth issue:
Ye=2y:+y , y(x,0) = 6e73* ..(6)
and y is bounded for x, t > 0.

Solution: let T be the SEE transform of y. Then, taking SEE change of condition (6) we have:

daT(x,

9 [y71,v) ~ Sy, 0] = Tt )

ar(xv) 2vT (x,v) + i(6e_3x) =T(x,v),
dx v

dT;xv) Qv+ DT (x,v) = e 3x

This is the linear ordinary differential equation:

p(x) =—-RQv+1) and,Q(x) = _U—lnze_3x.
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The integration factor is p(x) = e/PXdx = of —(2v+Ddx — o-Qv+Dx

Therefore
T(v) == . [ p(0).Q)dx,

T(x,v) = e@vi)x _fe—(2v+1)x_ (__126—336) dx |

pn

T(x,v) — e(2v+1)x [_ e( 2v— 4)xdx] )

pn

(o) = oot |22

e( —2v— 4)x+C]

6

5% -3 v+1)x
ptlpoyn +Ce

T(x,v) =

T(x,v) = n( o

Since T is bounded, C ought to be zero. Taking the reverse SEE change, we have:
y(x,t) = 6e73*. 72t = pe~2t73x
Example (2): Consider the Laplace’s equation:

2%u  9%u
ﬁ+ﬁ—0 u(x,0) =0, uy(x,0) =cosx ,x,t>0 ..(7).

Let T(v) be the SEE integral transform of u. Then, taking the SEE change of condition (7), we get:

u(x 0)

v2T(x,v) ——ut(x 0) — +T"(x,v) =0,
T(x,v)+ L (xv) 7 cos(x) =0,
T(x,v) + T”(x V) = 2 cos(x)

This is the second request differential condition have the specific, arrangement in the structure:

n;cos(x) n;cos(x) n;cos(x) Z—Zcos(x) =N (%)
T(x,v) =2 ¥2 _ 2 _ 2 _ 2 _ " cos(x _ cos(x) .. (8).

1 1 1 2_ 2_ n(p2—
—zD%+1 —2(-1D+1 1-— vZ-1 vZ-1 v (v2-1)

dZ
Where D% = — .
dx?

If we take the inverse SEE integral transform for equation (8), we get arrangement of equation (7) in the form:
u(x,t) = sinh(t).cos(x) .

Example (3): Solve the wave equation: Urr = HUyy ,u(x,0) =sin(rx) ,u;(x,0) =0 t,x>
0 .. (9) .

Solution: taking the SEE integral transform for equation (9) and utilizing conditions, we have:

T"(x,v) — 4 [v

=0,
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4
pn—1

T" (x,v) — 4v2T(x,v) + sin(mx) =0,

1 -1 .
mT”(x, v)—T(x,v) = msm(nx) .

-1 .
Wsm(nx)

-1 . -1 .
SmFrsin(mx) gy sin(mx)

So, T(x,v) = = =
T 1 4
(X, 17) = mmSll’l(ﬂX) ,

Y sin(mx) .

Presently, we take the SEE change to track down the specific arrangement of condition (9) in the structure:

T(x,v) = vin

u(x,t) = cos (g t) .sin( x) .
Example (4): Consider the homogeneous warmth condition in one measurement in a standardized structure:
. T
Upy —4u; =0 , u(x,0) = sm(;x) , x,t>0 ..(10).
By using the SEE integral transform for equation (10), we have:

T"(x,v) — 4 [vT(x, V) — vinu(x, 0)] =0,
T"(x,v) — 4vT(x,v) + 1;insin Gx) =0,

T"(x,v) —4vT(x,v) = ;—:sin (%x) ,

—4
" _ g . s
T"(x,v) = —3— .sin (2 x) .
4

Solve for T (x, v) we find the particular solution is:

T(x,v) = m sin (gx) ,
_ 1 (T
T(x,v) = v"(’I—ZW) sin (2 x) ..(11).

What's more, also, in the event that we take the converse SEE change for condition (11) we get the arrangement
—2
T

of condition (10) in the structure: u(x,t) = e 16 © sin (2 x) .

9%u _ 0%u

Example (5): Consider the linear telegraph equation: pyeialdrve,

ou
+ 2 FT +u
Subject to initial conditions

u(x,0) = e*

us(x,0) = —2e*

1027



PEN Vol. 9, No. 2, June 2021, pp.1016- 1029

Solution: Applying SEE transform we obtain the following

T"(x,v) — v?T(x,v) + vinut(x, 0) + u(x,0) — 2vT(x,v) + :—nu(x, 0)—T(x,v)=0

1
pn-1

Applying the SEE transform to the initial conditions we have

T"(x,v) — v?T(x,v) + vin(—Zex) + vi: —2vT(x,v) + ZUL: —T(x,v)=0
We get
n —e
T"(x,v) — (v? + 2v + DT (x,v) = —
1 —e*

T"(x,v) = T(x,v) =

v24+2v+1 -1 (p24+2v+1)
1 —e*
T"(x,v) —=T(x,v) = —
(v+1)2 (x,v) (x,v) 1 (p41)2

—eX

T(x,v) = L (';;1121
(v+1)2
—e¥(v+1)?
_ v 1 (p+1)2
T(x,v) = 1-(v+1)2
_eX
_ vn—l
T(x,v) = 1-(v2+2v+1)
—_e*
T(x,v) = vl [—v2-2v]
X
T(x,v) = =

v (v+2)

Take inverse of SEE transform we get

2t x—2t

u(x,t) =e*.e “t =e
Example (6): Consider 2" order linear homogenous (Klein-Gordan) equation
Ut T Uy tUy+H2U —0<x <0 t>0

Subject to the initial conditions:

ulx,0) =e* , u(x,0)=0

Using the SEE integral transform, we have

STuee] — Syl — Sluy] = 2S[u] =0

e* 7 1
v2T(x,v) — —=—T"0v) = T'(x,v) — 2T (x,v) = 0
n ! €x
—T"(x,v) = T'(x,v) + W? — 2)T(x,v) = —=
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1

—eX

T" (x,v) + ;T’(x, v) —T(x,v) =

(v2-2) (v?-2) v R-2)
B e _ —e*
reav) = (vz_l_z)D2+(v2_l_2)D—1 T 141-(v2-2)]
—_eX —eX —e*
T(X, 17) = V1(2—v242) - v=1(—p2+4) - —vn-1(p2—-4)
T(x,v) = -

v-1(p2—4)

Take inverse we have

u(x,t) = e* cosh(2t) .

4. Conclusion

In the present paper, a new integral transform namely SEE transform was applied to solve linear ordinary and

partial
partial

differential equations with constant coefficients. Also, its applicability demonstrated using different
differential equations (wave, heat, Laplace), we find the particular solutions of these equations.

References

[1] E. S. Abbas, E. Kuffi, and S. F. M. Al Khozai, “Solving an improved heat transmission measuring
equation using partial differential equations with variable coefficients,” Int. J. Eng. Technol., vol. 7,
no. 4, pp. 5258-5260, 2018.

[2] K. S. Aboodh, “Application of new transform ‘Aboodh Transform’ to partial differential equations,”
Glob. J. Pure Appl. Math., vol. 10, no. 2, pp. 249-254, 2014.

[3] K. S. Aboodh, “The New Integral Transform’ Aboodh Transform,” Glob. J. Pure Appl. Math., vol. 9,
no. 1, pp. 3543, 2013.

[4] C. Constanda, Solution techniques for elementary partial differential equations. Chapman and
Hall/CRC, 2002.

[5] D. G. Duffy, Transform methods for solving partial differential equations. CRC press, 2004.

[6] T. M. Elzaki, “The new integral transform ‘Elzaki transform,’”” Glob. J. pure Appl. Math., vol. 7, no. 1,
pp. 57-64, 2011.

[7]1  T. M. Elzaki, “Application of new transform ‘Elzaki transform’ to partial differential equations,” Glob.
J. pure Appl. Math., vol. 7, no. 1, pp. 65-70, 2011.

[8] A.Kamal and H. Sedeeg, “The New Integral Transform’’Kamal Transform’’,” Adv. Theor. Appl.
Math., vol. 11, no. 4, pp. 451-458, 2016.

[9] M. A. M. Mahgoub, “The new integral transform ‘Mahgoub Transform,”” Adv. Theor. Appl. Math.,
vol. 11, no. 4, pp. 391-398, 2016.

[10] M. A. M. Mahgoub and A. A. Alshikh, “An application of new transform ‘Mahgoub Transform’ to
partial differential equations,” Math. theory Model., vol. 7, no. 1, pp. 7-9, 2017.

[11] M. Mohand and A. Mahgoub, “The new integral transform ‘Mohand Transform,’” Adv. Theor. Appl.
Math., vol. 12, no. 2, pp. 113-120, 2017.

[12]  P. Staples, “Social entrepreneurialism as economic development policy,” 2016.

1029



