BROKEN LINES SIGNALS AND SMARANDACHE STEPPED FUNCTIONS
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1. INTRODUCTION

The evolutive supemathematicalfunctions (FSM b Ev) are discusseih the paperfl], [2], [3], [4], [5].,
[6], [7], [8]. They are combinations of the four types-SM (centric functions (FC), excentric functions (FE),
elevatel functions (FEI) and exotic functions (FEx), taken by two called centricoexcentric functions,
elevabexotic functions, centricoelevatel functions, and so forth

Aside fromthe centric(supenmatematical functions (FC), that are only of centric U variable all the
others can bef excentric d variable In this way, between the three tygdsexcentric functions (FE, FE, FEX)
there are combinationsetweerthose of variablel and those ofariableU, as furtheproceeded.

From the websitéttp:/www.scritub.com/tehnicanecanica/SEMNALEELECTRICE93336.php
(Fig. 1) we present the main signals usedeichnics
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Fig. 1 Sinusoidal centric signald and linear signalsin straight line segments andu

A number ofSmarandache steped functions are presentedh the papef13], so named in honor of the
distinguishedProfessorDr. Math. Florentin Smarandache from theUniversity of New Mexico,Gallup campus
(USA). They were developed by meanseatentric circular supermathematical functions (FSMi CE). Families
of such Smarandache steped functions, represented usingSMi CE excentric amplitude of excentric d
variable, are shown irFigure 2.
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Fig. 2 Smarandachestepped functions representedsingFSMI C E  a p andflaexnd, andin 3D
q

They have the equation
(1) aexdiarcsin[s.sinfb )] =di b e x Eigure 1p
or the modifiel one
(2)  aex,d=C.di arcsin[s.sinf.db ], Figurelq
with C 1 [0,25; 2]andn = 2.
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Fig. 3 Fascicleof graphsof FSMi CE Smarandache aex»d with cascadaspect

Somegraphs of the fascicleof Smarandachestepped functions have afwaterfalb or cascad
aspect,such as those shown Figure 3t andbecausesome graphics ari blue of which were
extractedfor s = 1, Smarandachesteppedfunctions; some steps are visibly harderescalat, but not
impossible.

2.BROKEN LINEAR FUNCTIONS OR
SAW TOOTH LINEAR SIGNALS

Broken linear functions osymmetricsaw tooth linear signalsan berepresented using FSM1 CE beta
excentric of excentricvariable d
(3) b e x dresin[s.sinf{b U], (Fig. 2t ) }
and asymmetrisaw tooth linear signalssingFSM1 CE beta excentricof centric variable U:
(4) B e x=larcsin ‘S':—th (Fig. 2u)




It can be observeftom Figure 2 thatfor extrane values of humerical linear @ntricitys, i.e. for s =
1, thegraphs of thefunctionsare in woken straight linesrespectiely they aresymmetrical triangular signafer
b e xaddasymmetrical triangular signater B e x U

In thenext paragrapk &) it is shown how these signals can be converted stapsignals respectiely in
FSMi CE Smarandachestegpedfunctionsusingmodified FSMI C E b @ex#tl).
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I Fig. 4 The graphsFSMICE b & andB e xW




3. TRANSFORMATION OF LINEAR BROKEN FUNCTIONS
IN EVOLUTIVE SMARANDACHE STEPPED FUNCTIONS

We will proceed as followsFrom thefamily of FSMI C E b WBxedk shown for example, in Figure
5, for sl [-1, +1]with the step,2p we will selectthoseof s = 1 ., nextby transformatiol-SMi CE
b e xviflelicet

(5) b e x® e x=@rcsin[s.sinfb )] + arcsin—- A

5 1

(6) bexnd + BexnU=Cr.d+b e x €U+ B e x=C.d + arcsin[s.sinfb ] arcsin
(C =C1 + C) next infootnoteq , the Smarandachestepped functiongrgphsare showr(seeFig. 5).
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| Fig.5 The graphsFSMi CE 1,50+ b e » ® e xt Uand0,5d+ b e x B e xuJ

In this way, the resulting functionthe steppe@marandachefunction is aFSMI CE excentricevolutive
function of bothvarialdes. They can be added and / or subtracsesiin Figure5, or multiplied and / or dividedOr
thefunctionscan be o2 ¢d3 @ érn dseeFig. 6).
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| Fig.6 The graphsFSM| CE 1,5d + bex3d + B e xt Uand0,5d+ b e x Bex2U u (dl Ul t

01 OAT DAARDAIES EJo T 01 WOAT OAARADA3RBEd ! OA3wi8 Edo
3NPO mgiveg mai#1 & TBNOO mgive m@i#1 & hih vl hdwito E
| OA3&E 3 EJo hih vlv homfto E




