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1. INTRODUCTION   

 
The evolutive supermathematical functions (FSM Ƅ Ev) are discussed in the papers [1], [2], [3], [4], [5], 

[6], [7], [8]. They are combinations of the four types of FSM (centric  functions (FC), excentric functions (FE), 

elevated functions (FEl) and exotic functions (FEx), taken by two, called centricoexcentric functions, 

elevatoexotic functions, centricoelevated functions, and so forth). 

Aside from the centric(super)matematical functions (FC), that are only of centric Ŭ variable, all the 

others can be of excentric ɗ variable. In this way, between the three types of excentric functions (FE, FE, FEx) 

there are combinations between those of variable ɗ and those of variable Ŭ, as further proceeded. 

 From the website http://www.scritub.com/tehnica-mecanica/SEMNALE-ELECTRICE93336.php 

(Fig. 1) we present the main signals used in technics. 

 

 
 

Fig. 1 Sinusoidal centric signals t and linear signals in straight line segments ̧   and u 

 

A number of Smarandache stepped functions are presented in the paper [13], so named in honor of the 

distinguished Professor Dr. Math. Florentin Smarandache, from the University of New Mexico, Gallup campus 

(USA). They were developed by means of excentric circular supermathematical functions (FSMïCE).  Families 

of such Smarandache stepped functions, represented using FSMïCE excentric amplitude of excentric ɗ 

variable, are shown in Figure 2. 



0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅὸ !ÒÃ3ÉÎί3ÉÎὸ ȟ 
ίȟρȟρȟὸȟ0Éȟς0É Ą cu pasul 0,2 

y1 = aex[ɗ, S(1,0 )],    y2 = aex[ɗ, S(-1,0 )] 

  
y1 = aexm[ɗ, S(1,0 )],     

  

  

Fig. 2 Smarandache stepped functions represented using FSMïCE aexɗ p and aexmɗ ̧ and in 3D  

q 

 

They have the equation: 

(1) aexɗ = ɗ ï arcsin[s.sin(ɗ Ƅ Ů)] = ɗ ï bexɗ,  Figure 1p 

or the modified one: 

(2) aexmɗ = C.ɗ ï arcsin[s.sin(n.ɗ Ƅ Ů)],  Figure 1q 

with C Í [0,25;  2] and n = 2. 
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0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅὸ !ÒÃ3ÉÎπȢρί3ÉÎὸ

#ÏÓσὸ 3ÑÒÔρ πȢρί3ÉÎσὸϳ ȟίȟρπȟρπȟὸȟ0Éȟς0É 

0ÌÏÔὸ !ÒÃ3ÉÎ3ÉÎὸ #ÏÓσὸ 3ÑÒÔρ 3ÉÎσὸϳ ȟὸ
!ÒÃ3ÉÎ3ÉÎὸ #ÏÓσὸ 3ÑÒÔρ 3ÉÎσὸϳ ȟὸȟ0Éȟς0É 

  

0ÌÏÔὸ !ÒÃ3ÉÎ3ÉÎὸ 3ÑÒÔς ς#ÏÓὸϳ #ÏÓσὸȾ 
3ÑÒÔρ 3ÉÎσὸ ςͮȟὸ !ÒÃ3ÉÎ3ÉÎὸ 3ÑÒÔς ς#ÏÓὸϳ  

#ÏÓσὸ 3ÑÒÔρ 3ÉÎσὸ ςͮϳ ȟὸȟ0Éȟς0É 

0ÌÏÔὸ !ÒÃ3ÉÎ3ÉÎὸ 3ÑÒÔς ς#ÏÓὸϳ #ÏÓσὸȾ 
3ÑÒÔρ 3ÉÎσὸ ςͮȟὸ !ÒÃ3ÉÎ3ÉÎὸ 3ÑÒÔς ς#ÏÓὸϳ  

#ÏÓσὸ 3ÑÒÔρ 3ÉÎσὸ ςͮϳ ȟὸȟ0Éȟς0É 

  

Fig. 3 Fascicle of graphs of FSMïCE Smarandache  aexmɗ with cascade aspect  

 

 Some graphs of the fascicle of Smarandache stepped functions have a ñwaterfallò or cascade 

aspect, such as those shown in Figure 3 t  and because some graphics are in blue, of which were 

extracted, for s =  1, Smarandache stepped functions; some steps are visibly harder to escalate, but not 

impossible. 

 

 

2. BROKEN LINEAR FUNCTIONS OR  

SAW TOOTH LINEAR SIGNALS  

 
 Broken linear functions or symmetric saw tooth linear signals can be represented using FSMïCE beta 

excentric of excentric variable ɗ : 

(3) bexɗ = arcsin[s.sin(ɗ Ƅ Ů)], (Fig. 2 t)  

and asymmetric saw tooth linear signals using FSMïCE beta excentric of centric variable Ŭ : 

(4) BexŬ = arcsin 
▼Ȣ Ᵽ  Ⱡȟ

▼ Ᵽ  Ⱡ
, (Fig. 2 u) 
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 It can be observed from Figure 2  that for extreme values of numerical linear excentricity s, i.e. for s =  

1, the graphs of the functions are in broken straight lines, respectively they are symmetrical triangular signals for 

bexɗ  and asymmetrical triangular signals for BexŬ. 

In the next paragraph (Ä 3) it is shown how these signals can be converted into step signals, respectively in 

FSMïCE Smarandache stepped functions using modified FSMïCE bexɗ (bexmɗ).  

 

bexɗ BexŬ 

  

  

  

Fig. 4 The graphs FSMïCE bexɗ t and BexŬ  u 

2

3

2
2

2

3

2
2

2

3

2
2

2

3

2
2



3. TRANSFORMATION OF LINEAR BROKEN FUNCTIONS  

IN EVOLUTIVE  SMARANDACHE  STEPPED FUNCTIONS 

 

 We will proceed as follows: From the family of FSMïCE bexɗ Ñ BexŬ, shown, for example, in Figure 

5, for s Í [-1, +1] with the step 0,2 p we will select those of s =  1  ,̧ next by transformation FSMïCE 

bexɗ, videlicet: 

(5) bexɗ + BexŬ = arcsin[s.sin(ɗ Ƅ Ů)] + arcsin
Ȣ   

    
Ą     

(6)  bexmɗ + BexmŬ = C1.ɗ + bexɗ  C2Ŭ + BexŬ = C.ɗ + arcsin[s.sin(ɗ Ƅ Ů)]  arcsin
Ȣ   

    
, 

(C = C1 + C2) next, in footnote q, the Smarandache stepped functions graphs are shown (see Fig. 5). 

 

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎὸ !ÒÃ3ÉÎπȢςί3ÉÎὸȾ 
3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓὸ ȟίȟυȟυ ȟὸȟπȟς0É]] 

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎὸ !ÒÃ3ÉÎπȢςί3ÉÎὸȾ 
3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓὸ ȟίȟυȟυȟὸȟπȟς0É  

  

 
 

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅρȢυὸ !ÒÃ3ÉÎπȢρί3ÉÎὸ !ÒÃ3ÉÎπȢρί3ÉÎὸ 

Ⱦ 3ÑÒÔρ πȢρί ςͮ πȢςί#ÏÓὸ ȟίȟρπȟρπȟὸȟς0Éȟς0É  
0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅπȢυὸ  ἪἭὀ  ἌἭὀ}, ίȟρȟρȟὸȟς0Éȟς0É] 

  

Fig.5 The graphs FSMïCE 1,5.ɗ +  bexɗ + BexŬ t and 0,5.ɗ +  bexɗ - BexŬ  u 

 

 In this way, the resulting function,  the stepped Smarandache function, is a FSMïCE  excentric evolutive 

function of both variables. They can be added and / or subtracted, as in Figure 5, or multiplied and / or divided. Or 

the functions can be of 2ɗ, 3ɗ, é  or nɗ (see Fig. 6). 
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0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎσὸ !ÒÃ3ÉÎπȢςί3ÉÎὸ 

Ⱦ3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓὸ ȟίȟυȟυȟὸȟπȟς0É  

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎὸ !ÒÃ3ÉÎπȢςί3ÉÎςὸ 

Ⱦ3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓςὸ ȟίȟυȟυȟὸȟπȟς0É  

  

  

Ù  ςȟτὸ ÂÅØʃ "ÅØɻ y = 2 t + ÂÅØʃ + "ÅØɻ 

  

Fig.6 The graphs FSMïCE 1,5.ɗ +  bex3ɗ + BexŬ t and 0,5.ɗ +  bexɗ ï Bex2Ŭ  u (ɗ ſ Ŭ ſ t) 

 

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎςὸȾ 
3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓςὸ  

!ÒÃ3ÉÎπȢςί3ÉÎςὸ ȟίȟυȟυȟὸȟπȟς0É 

0ÌÏÔ%ÖÁÌÕÁÔÅ4ÁÂÌÅ!ÒÃ3ÉÎπȢςί3ÉÎὸ !ÒÃ3ÉÎπȢςί3ÉÎςὸ 

Ⱦ3ÑÒÔρ πȢςί ςͮ πȢτί#ÏÓςὸ ȟίȟυȟυȟὸȟπȟς0É  

  

1 2 3 4 5 6

3

2

1

1

2

3


