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Ahstract In thi~ p~!peJ' \\ i!1tr(Jduct'':! !It'W n1,:1h(ld tl.) e~tdt-'di(;h 

symmetriC:l'Jnctw"s \\ h lch J i.\rinct 
use some 

L Introduction. 

when ';(IJnc grapbiccd rcprescnt,itions a:'. l','n\,)Uh 

consIst in rutting 
rn31hemJtic:l1y 

eqLmtion. Fur example. \\e will Clnal)sl' SOnle 

eqUaI10n y a..\ COW·L) in the domain 0 x )" acccrt('O as the •. baslc 
function" (the segment OrvI uf fiplrI' 1). ThG "Symdric Function" (,1' 



respective b3~ic function is characteristic to the segment MN (correespol1ding 
to the domain /,' x n) of Figure 1, 

With this goal in our minJ, we \\i11 this Cir~,i case as wdl as 
S(11I1e others In \\hich imencne t'L[IJ:llions surne 
parf:!tri gon~lDletrlC 

The case of the basic fum'tiOl! }' = a . x. 

From the lhe symetric functiom 
<;ynletric 3XIC; the ordnnak (h :t:\i:-: !.:J.]. ,n l'rder ;[1 SYlDl'li1\' v, hat 

in nUl' anzllysis \\c will aceep1 a~ aXIs :I ]ll1c' rnra1kl wilh 
silWH·.::d 31 (] 1_ from it. 

In Figun: b\ ':,,;. 
characteristic tel the x I.) Jnd 

'metric function (\kn(\lcd y, !" ~,l\ 

(cnre"p()ndin~ to the 
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o ~ .. x r'l 

Fig. 1. , )\j i i \1\ 
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\\'c memi011 That by X;1 we d(~notcd curent absclses d'le functions 
represt'l1led by equation" (2, I ), and (2. 1t?speclivcly and thus i:-, rclcred to 
tlw '~,'?,rnt;nt 0 M. 

As we haye 
respect to the venic~ 
equation where the 5 

We 111l..'l1t10r 

SelIl11ent '. The l 
and x; at the hmits 
for \\e 11:1\ 

we Obt,ll\1 }-1'~ -(11)11, 

In ord.er 10 

equal \'v1th the \01' 

Th.i'i means that t 
funn 

if \v\: ca 
(mil.) (Pu\d ch8.! 
. This thiJ 
narn,-~ ,< l~ inary 
operators an: 
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nent IviN (coneesponding 

this first case as well as 
lor degree and also some 

a1 the symetric functions 
! order to symphfy vihat 

axis a line paraJlel wilh 

:ction (denoted b\· Yb), 
!e interval 0 < x and 
) the line iv1N 
lown above. 

R
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-'\... 

; r'\ 
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nents O~l and i\lN 

(2.1 ) 

equation (2.1) 

(2.2) 

ses for 1he functions 
.and thus is refered to 

As we have shown, the line segment M1\' is symetric with OM. with 
respect to the vertical line which passes trough M. fhe general form the line 
equation where the segment :vIN belongs 

(2.3 ) 

We mention that by x, \ve denoted the curent variable reCered to the 
segment ivfN, The constants band c can be determined llsing the value') f~'r Ys 
and x, at the limits of the intervili . thus for we: y,cm. and 
for .f.. \\ie have O. Introducing the above values in equation) I. 
we obtain -(1111 and the respective equation hecomes 

y 

The eqaations) and ) fnr the basic function and the symmetnc 
function respectively are different at the tirsl . they car: 't wntten under 
an unifil'd furm. 

In order to d~1 \\c see that in Fi 1 l1;,' (1C\ '. al the P is 
equal with the value y, dt the point R. Thus \\'C' haw: 

(2.5 ) 

In the other the abscise values ort11..: 1.\\0 Cd~e:') an: eli, 'rent. hUI 

between them there exist the rciatic'n 

This means that these tyn) equ3tions (2.21 :w.cl 'l 4) cnuld be unified umk'r:1 
gCilC1Jt' {\JIfl\ 

If \Vc: can fInd ;t that t(Jr the lnterval 
(mO.) could change from - (ll1~nus) to + (plus) and to the teml :2m. 

This think is possible if v... e introduce the hlCl\lrs .\ ancl 13 \vhich we 
name .. Binary Operators" mCltivc vi,chich \\'c will fmtller explain, These 
ODerators are criven hv the f~,IlO\vinq rrlMinn,,' 

,t '--~. _' • ~ - --~ 

(2.8) 

(2.9) 
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In th~ above relations (x-Ickcpresents the algebraic value of the 
hetween x and 'fe, and x-j_1 represen1s th~ ahsolute \';due af this 
We can see th31 for ()~, x -< '1-0. \\ie have A -1, and Ie X· we 
1. :.low, what happen when x = !y ? In some Mathematical W Nks [Al 

is shown that a function of x. as it is A. does not ha\'c a limit for I n other 
words for (X-fA,)' ','vhere c is u positive value infinikly srllalL \ve have 

-1 and for ( X-lei-E) we have A=+L On the other side we ubservc tlut if in 
the relation (2,g) we make X""'!c, for A appears an indetermination If \\c 
apply ['Hospital Rule 10 elimimte the indclermin::Hion point M (wilen 
x>O) we \",ill ha'e d(x-I.)dix-I.ialld lhll:i for thi~ pc}illt the ]. 
V,/ith mn the point "1 belongs to 
s,;!!ment OTv1 approaches to lh,:; point "'\1 

A;-;= 	- I 

of \\'hat V,(, 


same reasomng from 
I. we huyc B-= O. :lnd 

A and B as "Binary Upel' 
mentioned, they Ch~l1~~ ihtir \ altl:: 

trom 0 to + J (for opc r :ilor B ca:;c) ill i 

being cSLiblIshcd in ('i i·.l ILl' t\1 klrtlnil;I,:',i) an 
rlnm for 1he two anaiized :,\metric !lmcllUl1:< \\.l l;Sf.~ m d propel 

two oper3.tors A and 13 and \.\e obtclin lh',' l]()!1 
\'''~ - A(111 ''(IX -1 215m 

interval 0 :::: fc '" ! , \\c have A -; .illJ H 

rln (2,10) hecome; the 
me ntiol1cd at\()\\:' '\ ,)T H) ':l i: 

SOlllc 

~, The case of the drdc s~gnH'nts ( quartcrs~, 

2 \\ C rcpn.'seni as the h'1Sic fUl1c!inn graph 

circle OM. 


the s) ll:dric function is the qualtt'r of the e \1 


The equations 

, t'Proceding a::; il1 ne p 
equation 

(3.2). 

4. Tbe biperb 

\Ve accept hypE 

This hyperl 
(4.1 ) any CO!btant 
, . I3eside the 

1 1 __ ~_ ~ _.1... '"" 1 ,.... ,,1/~ ,-.
tHe (I)' l)Cl UUHt til~V 

f · ~ ("ell 
~see 'lgnrCJ, l' 



s the algebraic of the 
ents the ahsolute Y(due th',1S 
e A. == .1. and I' '.~ .y"v 

, , .:: ,"Ie ':'/', \ve 
t some M~thernatical \V (lrks [4-1 
It hm'e a lImit for other 
value infinitely small. \-Vl:: have 
lther side we ob"'''!'\"'. J. I.' In,. ~,~.\,. 

I llldclerminatiDI1 If We 
[nation the r>vr (When
lis point the 
to the segment 
its imll1edi~lt, 

,:cc 1 

med liefCl[!;.'. 

e 
1t 

x \eVe have R 
s" since tt)]' tv,,!) 
~ir value -1 to ;. ~ (1()1' 
:ase) or inversely see 'r 

gi've to the fOfmulCi ~, ) an 
functions. \ve use in 
equation 

(:2 .l O'~ 
and 13 ,= 0 and 
). - x we 
11'0" f"') ." , ltt.i.,jj, 

III 

graph quarter 

er of the circle 

)'\t, 
, 

Fig, -, ()J1 :!IId\J.\' \ if i It' t("Jl! 

The equations the corrcsp(1ndl 
y'," j (/" 

\ ( '\ l - '\ IJ 

PhICecling as in previous case, disc 
equallon 

j - I, 

Ic\C h3\'<;; 8 cc ,) and the 
cu) \VC ha'.'c 1 tilt' 

(3.2.!. 

-L Tht' hipt'rhoJas C;,l~;C. 

\\ e accept 

""( 

This hyperbola through thc< nrit,'inc 
,-L J ) ~my l'unslant Iln<lS(;(: \\ilh \al-J,lbk 

Beside the point \vilh the .\ 0; ), we cunslJer lh;;tl 
.d 1~.w"_~.j.....~1,-. ""',·'1l.n-1--. 'fI~,:::..
ll1l." uy PCI Ul,)ja ,l \fUEi t \.-1.1\... the c(lurdirml'':s i\>() 0 hin) 

see Figure 3. cour\'{.' 0[\1. 



segnJel1ts OJ! GnJ MN situoted 

In these conditions the equation {A, lJ becomes 

yb:cc\056!milc)\2 I- 0.44(n/ ]'2 (4,2) 

Proceeding, as in the previous cases, now for the segment IvlN uf the hyperbola. 
symmetric \vIth the segment OM, Vie have the equation 

,-~ro-( ,,)22'6S( 2,.· ''''l''~'l!-YS~L ,).)(m;J;~. x ~"m II.}X -t; . .'.. L1 

In order to make the nnificalion equations (4,2) J.nd (4,:;, 'hk \\l' write 
the equation (4 under the form: 

We see that in the equations ) and (4.41 the first twu term:' are identicaL 
Thus, we need operators Ivpe /\ and B from above to obtain :solutIons to 
make active the th;1\1 tenn hom each ofthesc equations, 
In this way we CiLl write the unified equali(\n the s\mmdrk functions 
afterent to the hyperbolic segments OM and \\'< itS 

,. 

For the interval Xi 1, the 
equation ) becomes equation (4,2). For the \\11cn 1 and 
(B A)=O, the equation (4.5) becomes equatiun i 

fn TabJe 1 \\e syntheticaiy ail the posibiEtks in the change 
algt'hr~iic signor or the annihilation of the binary uperators A :.mcl B \vhich en) 
apear alone or in our present analysis. 

Tab, 1. The values ofthe Binary Operators i\ and B 
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5. The case of 

We accept as a hasic fl 

and also \,e accept tha 

17 ur the interva 
of Fignre 4, 

.." 

4. 

The symetric paraboj: 
the equation 

Comparing th 
the operators A and I 
two symetric parabol 

y =: (0 

For the inten 
~;) becomes equati 

and tlJm thl: equatiOl 

6. Tlw case l 

In lhis chap 
-..-..- ~~"\~; 0-"J 1 l#{,:\j'\rblC'{);"t rb,l ~~ jJ' Hvul J. '-FJ'" y •• d~lc\. 

\\I£1y that in the basi 
theval.uc x mere, 
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5. The case of the cubic parabolas. 

We accept as a basic function a cubic parabola baving as equation 
+ b 15.1) 

and also we accept that for 1Ill. thus b'-'O. 1m. For 
. 1 

n 1."\"'\ 
\J, J j! 1 

from wher.: a-::O.9mi),' J.nd thus the eouation (5.1) becomes 
.- CJ.l m 

have 

153\ 
For the interval 

of Figure 4. 
to this equations is cOreSpl)1lC1s the <;cfImcnt Q\f 

{ " 
f1 

'! 

/'") 

4. iI,! 

Thc;: symetric parabolic 
the cqaaiil1H 

(in intc'n:d I.. \ ., ~ !'; 

Comparill(2 I ' • .4! 
the opcratel"s A anJ B from Table 1 
two ~ymett'ic pam bolas is 

31aud 

y -.:. (O.()m '''')(2BI, Ax)' +- 0.1111 

n. in: 1. 

-. I 

rilr tbe il11erva! I,ve have -1 ::md n·· n 
i5 k:c()tne:; equation ( - llli.CT\ 

2nd t11t: cqnatiol~ 15 .::,) becomes cquatiull ('-;4) 

In lhis ch,rpH:r we ,mah'se mo svrnetric fllnctions of whIch tlw 
·~f";f" ,.l",~~""""+,·",,,, :."" t-l .... " 
iULh1 \,,'lh--LtJl'-'L,)~ Iii up.... 

way that 'n the basic function the \'aluc of) at the S;ln1e time when 
value x Ulcreases, 
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Tbus \\C' accept the cas'.: (1 f t\\\, exponentiai 
fUllClwll has the f,)rm: 

~O\\ we impose the following conditions: f()l' ,,>~O wc 
'v,:; ,: YI ceU, 

consttnts it and b in 

[m(e1

,_ nil 

Tili" eqnation lS v:llid l~.)r 

a 

II \\c obtain 


{h, ~ i'{ot' thl-~ ~1"'ta1~' 
\ \},~ , ,', '1 • J I\.. ILL"\,, ~ 

7. An aplicati(ln in the Paratrigonomdry 

Cum::iull i lai'<'d hI \ ~ll'lahL.: PO\\l'rt uf 

L~lcctrtcal machine ~ult1e cC!ndit!\ln~ ol', 


1.--. +1..... ~ ,i, I t1 t t:::­

when the basi.: 

{i),1 ) 

.r! '" \\ 

domain 0 u. C 

pOliion in j mer 
M, in 1,'~. c; in t1' 
words. \'.L' r l'r';'C' ",'n! he 

Ii' () 

\\'hel':. :-;qo ;c: functil 
u... \~hlCh lS the sam\.' thl 
fUnCll'.ln (,j" \h\~ !J.. ~ 

h.1Y,' :;ho' 
dc·mail 

!, _1 SO" 

i1!l::Lt1j d~' 

r,.':' the pc 
j":l U\1 \YI 

\\ 

c 

en' '.\Tll\:' 's tll:iijed r, 
\i ii' 1gl.' this f( 

I,X 
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tions when the basic 

1) 

lye for 

lation (6.! ) 1;ve 

'lime/ricall) siWII[(!(i 

ent Mr.; (symetri;.; \\ 

lcrators A and B. we 
c hmctiol1:S; 

domain 0 . Thc corresponding curve is represented in figure 6 and its 
portion in aomain mentionea 8'00\·(: is Wm-PT)Sc;Q Det\Vccll tlljY~ l'iLilnts 'ZllYCI 
M, in order to enter in the same notahon system used in this paper. In other 
words. we represent the basic curve ii, by the curve OM. 

Fig. {} S\?nnlciric 

sympliticatio!l. i \\ as represented in a such a We1\ that 111 ax Imum 
(X islll"l~e.1 

from 131 we rememher that i ,md j) re~pel'ti\l'!Y. ill :en 
by the r,~lation 

~ --/l~ 1(1 '\p,:,-- \ .,l, " .1 ) 

where, squ is the functioll ,.sinus paratrig(\t1ometric nf order k' 
a,", \vhich is the same thing as .,sinus quadratic 0 I' the angle 
funcliun of t}1C angle Ct, giwl1 by the rel211iol1 

p= 1.3 - -, 4.~',l()·~lu 

Since. :1:, '.Ie: have sl1(\\\]), the relal.ion ill i:; '"lid t()f thl" (f 

comprised in the domain O~~n<90'). in the [:'\] W~IS mentl\ll1c::d that. fur the 
unnl<:tlll cHl"::::u~180". the fornl (,I' the curve is nh1dini:d drp!y lhe 
tngoflotnctrl( ruks fer, !h' suplirnentary 

In \'.lul f(,Jlc)\\':;. f,l\' d1C' d'.'llWUi 

th(' meth\ld (ie\ elo}'ed in the pre\ ill!.!;; ell 

rhus, f<)i The )x)rt!()n \1-:\ thl' cun t' in the i. that is f~)r tht" 
symetnc poniun 0\1 we wi)] ;1(\Ve the relation 

; . ~-' !r,sqi I Xo' . '1) 1r;.. s '\ '- 1_-. j 

when.:' 
a=lJ-2,:245,1 n-+) 

this form 
i cl 
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orusingtherdation(7.1)~i 3): 

icc:(B" - 6) 

where and BOme the bynary operators A and g, coni(mn the ations 
and (29) from above where the measure \vas repJaced ',vith . and 
measure Iv was replaced with 90'\ompatible with our ease. 

For the inteval OSa<90u we will have \E" AU)"" -l-] and 
Tab.l). and thus the rdation (7.6) becomes the relation 7,1). For the 
90ll:sw~180(' we \'i11l have (Eo and B":= I, and thus the relation (7.6: 
becomes the relation (7.3). 

8. Conclusions. 

From v;bat we have discussed above we em mention some important 
condus lons: 

8.1 There exist SOlnc situations sorne symetnc functiuns apear 
they have graphical representations symetric \\'ith respect to some svmetric 

axis. 'T'hese flli1ctions were representeJ \\ith disr;nc( equal 
8.~: Introducing some special mathematic';d lmmleJ 

oper(l/ors"c \v:; can relatively formuJult eqllatH)n;.; the 
symmetric functions.Thl' values the tivt' {-]c I, (if til 

intoduced in the lmilled equatioJls \\'ill panicul:uJ;;1;' them, ma~illg tncm 
1he "Basic !lJl1ction·'rc:.;ptcm·eJy the" SYl1leUiC funcllOn". 

XJ ::mal;:sed i~,r de grr~ e L2 :llld ~tS 'vc:] \ as 
l'xponenti<tl functions also a paratrigonometnc r 
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