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ABSTRACT
The study, algebraicly explicates the general solvability of the Surface Integral
JI; f(X)dxdy; by  considering Ax}AinIl;_)OZ fE)AxAy; = [[; f(x)dxdy .  Then

|Z f(&)HAx;Ay; — ffs f(x)dxdy| < € whenever |Ax;Ay;| < &, where f(&;) € Ax;Ay; and € and

6 are infinitesimally small numbers.
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INTRODUCTION under the curves fc f(x)dx . For example,

It is a known fact that Calculus was 4 (mr?) = 27r and [ 2rr)dr = wr?
dr ’

introduced by Newt 1687) i der t
introduced by Newton ( ) in order to The Semigroup, which was first introduced by

Suschkewitz (1928), intrudes, since 2mr; +
2mry is 2m(ry + 13).

Letry + r, = r3. Then 2nr3 is a circle of radius r3.

Thus, the closure property of semigroups is established.

The associativity is: 2r(ry + (r; +13)) = 21((r + 13) +13).

d
study the length of some arcs d—z and the areas

An example is 8" =1 and 8™ =1 implies

Hence, the unit circle, 8" =1 found in the grHm — | and GUHEW) — gatvw — 1

scripts of [3,4,5] could be set such that n =

71 XT3y XT73..XTp_1 X1, (a prime factor This study is intended to show the

decomposition [6,7,8]). introduction of Semigroup concepts to the
determination of solvability of Surface
Integral, under some specified domain.

MATERIALS AND METHODS

Let g, 6 € (0,1) € R. That is, € and § are small numbers between 0 and 1 on the real-line;
Then, given € > 0, there exists a § > 0 such that:

|Z f(&)Ax;Ay; — ffs f(x)dxdy| < &; whenever |Ax;Ay;| < &;
where f(&;) € Ax;Ay;.
Then || fs f(x)dxdy is a surface integral, where Ax; = (x — x;);
and Ay, =y —y;.
The closure is from triangular inequality (|A| + |B| > |A + B|);
for all cases of A, B as real numbers: A,B > 0,A,B <0 orA > 0and B < 0. Thus,
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(|2 Feonxay, - ff; Feodxdy|<e)
+ (|2 (E)axay, — [y, Feodxdy| < &)
= (|Z f(€i+j)Axi+jAyi+j - JIS‘H]. f(x)dxdy| < E) ;

whenever |Axi+jAyi+]-| <6
and the associativity estalished from f (f L-+(,-+k)) = f (€ (it)+k)-

Define: (|2 f(E)Axabya — [, fG)dxdy| <)
= (|2 f(&p)Axp Ay, — ﬂsb f(x)dxdy| <e )mod d, if and only if:

<‘Zf<fa%b) Ax%Aya%b — ffgﬂf(x)dxdy < e)
e (|2 rnaxay, — [f;, fOOdxdy| <e).

Then, this congruence definition is an equivalence relation.
Hence, one can define a naturally existing canonical map by:

0 (|2 FEDAxXAY, — ff;, fF()dxdy| < &)

= (|2 fCasn)tassbyars = [y, FOIAxdy| <& ) ;
Thus, establishing the Onto-Homomorphism.

SOLUTION AND RESULTS

(1) It can be noticed that:
5 fEars)DxarpBYors — [f;,  f)dxdy| < e

is an ideal of |z fEDAxAy, — [, f(x)dxdy| <e
because: (|2 f(€)Axabya — [, fO)dxdy| <)
+ (|2 fEasn)A00AYars, = [, fIdxdy| < &)
= (|2 FGaarm)Bx2arsbyaars — [, FOOdxdy| < &)

S |2 FGarn)Axasstyars = [f;,,, fGIdxdy| < &

Also :
L([S f(Earn)Ax0rpAY 0 — [, fGIdxdy| < &)
+ (| FEdxby, — [fy, fGdxdy| < &)
= (|2 fCaarn) D20 118200t — [, FOIdxdy| < &)

C |8 FGEarn)Darstyary — [, FOOdxdy| <& .
This, defines the naturally existing canonical map 6: S — Sy 1 by:

0 (|2 A%ty — [, FX)dxdy| <)
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= (|2 Gar)Axarst 0 = I, fdxdy| < ).

Then the Onto Homomorphism is established as follows:
The preservation of composition is:

(|2 FE0axAy, — [f;, fEOdxdy| < &)
+ (|2 F@ax8y, — [f;, fEOdxdy| <€)
% fGuro) Moy — [f f(x)dxdy| < g) which by definition of 6
is: (|2 F(Ewrmsn) My obyarnyer = [, F@)dxdy| < &) which is:

(|2 FGun) by — I, fIdxdy| < &)
+ (|2 FGor)txeisbyen, = I, fF()dxdy| <€) which is:
6 (|2 FE0axby, — [;, fx)dxdy| <)

+6 (|Z f(ENAx, Ay, — ffsv f(x)dxdy| <e€ ), as required.
For the Onto-ness:

Let 071 (|Z fGurp) DXy pAY gy — ff5u+b f(x)dxdy| < S) ;

Be cqual to 07 (|2 £ (o) Au458y0s0 = [, fG)dxdy| <)
Then, by definition:

(|2 r@anxay, = [, fodxdy| <€)
= (|2 @0y, = [fy, fFGdxdy| < e).

is by triangular

inequality, 0 (

(u+v)+b

That is to say:

(|2 FEaxby, — [y, fE)dxdy| < &)
+ ([T rEnx,ay, - [, Fr)dxdy| < &)
= (|2 rE)nx,8y, = ff;, FOdxdy| < 2)

+ (|Z f(&)Axp Ay, — ffsb f(x)dxdy| <e )
Which implies:
(|Z fCEuin) DXy p DAYy — ff5u+b f(x)dxdy| < g)

= (|2 FEoen)Byas iy — [, fOOdxdy| <& ).

S

(1)) Also naturally existing canonical map 6: Sy il % can be defined
by: 0 (|2 fEarn)Axarsdyary — [f; , f)dxdy| < )
= (|Z f(€a+b+c)Axa+b+cAya+b+c - ff5a+b+c f(x)dxdy| <€ ) Then, the

Onto-Homomorphism can be shown as follows:
The preservation of composition is:
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0|(|2 fGusa)Mburalyura = [, fC)dxdy| <& ) +
(|2 f @) xobyery = [, FOOdxdY| < ¢ ).

(ii1) The triangular inequality:
0 (|2 f(f(u+v)+(a+b))Ax(u+v)+(a+b)AY(u+v)+(a+b) - ffs
Which by definition of 6 is:  (|X f(&qurv)r(arhy+c) AXaurv)+(@rb)+eDY o)+ @rhy+c =

f(x)dxdy| < s) ,

(u+v)+(a+b)

ffs(u+v)+(a+b)+c f(x)dxdy| <€ );
Which implies:

D fGurasdbusaredyusase = | fGIdxdy| <e

Su+a+c

+ (|2 f(€v+b+c)Axv+b+cAyv+b+c - ffg f(x)dxdy| < 5) which

is: 6 (|Z f(fu+a)Axu+aAyu+a - ff5u+a f(x)dxd)/| <eg )

= 0 (|2 s xsby e, = s, FOIdxdy| < & ). as required.
For Onto-ness: Let

07 (| fEurardDhusarcdYurare — Iy, FOIdxdy| <e)

v+b+c

= 0_1 ( 2f(€v+b+c)Axv+b+cAyv+b+c - ff5v+b+c f(x)dxd:Y| <¢g ) Then,
by definition:
(|2 F G Aruradyusa = Iy, FOOdxdy| < )
= (|2 fGunItxsasbyney = ff;,, fGIdxdy| <) That is

to say:

(|2 FGuradMisatyia — s, fOOdxdy| <)
+ (|2 FEaaxcy: — [5, fr)dxdy| <)
= (|2 f o)ttty — Iy, fOIdxdy| < &)
+ (|2 FEonxAy, — [f;, fGIdxdy| <¢).

Hence:
(|2 f(€u+a+c)Axu+a+cAyu+a+c - ff5u+a+c f(x)dxd:)/| <g )

= ( Zf(€v+b+c)Axv+b+cAyv+b+c - ffgv+b+c f(x)dxd)/| <e¢ )
S/I

S
(iv) Defining the naturally existing canonical map 0: -5 /I / ]/
K

by: (|Z f(fu+a+c)Axu+a+cAYu+a+c - ff5u+a+c f(x)dxdy| < E)
= (|2 fGuiarcra) DXutarc+dDVutraterd = ﬂg f(x)dde| <g )

u+ta+c+d
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Then, the Onto-Homomorphism can be shown as follows:

The preservation of composition is: 8 [(|Z FEurar) DXy arcDYVusare — JJ

5u+a+c

f(x) dxdy| <

5) + (|Z f(€v+b+c)Axv+b+cAyv+b+c - ff5v+b+c f(x)dxd)/| <é¢ )] Then, by
triangular

inequality, 0 (|Z f(f(u+v)+(a+b)+c)Ax(u+v)+(a+b)+cAY(u+v)+(a+b)+c ffg(u+v)+(a+b+c) f(x)dxdy| <
€).

Which by definition of 6 is: (| (& utv)+(athy+c+d) AX usv) +(a+b)+e+dDY vy +(a+b)+e+d —
I fGdxdy| < )

(u+v)+(a+b)+c+d

= Zf(€u+a+c+d)Axu+a+c+dAyu+a+c+d - f f(x)dxdy <eg

Sutatc+d

+ (|Z fGoibrcra)DorpicralVorprera — s,
2 0([3 fEurar)DurarcbVurare = [y, FO)dxdy| <¢)

=0 ( Zf(€v+b+c)Axv+b+cAY1;+b+c - ff5v+b+c f(x)dxdy| <¢& )a as required.
To show Onto-ness.:

Let 07 (|2 FGurarcra)MurascralVurarera — [y, FO)dxdy| < &) =
07 (| fEorprcsadMlpiprcradYorprcea = Iy, fOIdxdy| < ).

Then, by definition, (|3 f(€usarc)MusarcdYurare — [y, , fOIdxdy| <z )=
(|2 FGorveedBtursrctyurpie — Iy ,,, fGIdxdy| < & ). That

(|2 FGurasDriraredyurase = s, fE)Axdy| <)+ (IS fEDAxaAYs —
[ls, fGddxdy| < &) = (|2 FEorvse D rprclyurpie — [y, fOIdxdy| < )
+ ([T rEnaxays - [f;, FOOdxdy| < e).

That s, (|2 F GurarcradDurarcrabVuraresa — [

(|2 FGorbresdBoinrerabyuiniera = Iy ,,, ., fOOdxdy| < & ).
CONCLUSION

f(x)dxdy| < e)

f(x)dxdy| < e) =

u+a+c+d

v+b+c+d

From the above results therefore, one can conclude that:

(|2 Foaxoty, — [y, fx)dxdy| < &) =

Zf(fOA?ﬁAJﬁ - ﬂ f)dxdy| <e |2 ..
$1
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Zf(fabcd)AxabchYabcd - f f(x)dxdy <e¢

Sabed

Zf(fabc)AxabcAyabc - f f(x)dxdy <é¢

> FGadradyq - [[ Feadxdy| <
Sab

<

Sabe

<

(|2 FEdBxatty, — [fy, fFOOdxdy| < & ):

Forms the composition series of solvability of

|5 FEBxaAy, — [f;, FOOdxdy| <

whenever |Ax,Ay,| < §; where f(&,) € Ax, Ay, and € and § are infinitesimally small numbers.
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