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Abstract: 
   This study present new idea in way to more future wonderful ideas, exploiting mathematical 

side of specific, through several ways employing very wide resources of mathematical 

functions and their properties that with natural in improve features of activation function, 

from these studies this study which drive an activation function through compose two (and 

more) functions with properties to be continuous and drivable. 

     We can drive membership function under fuzzy logic by this as composite function on 

wavelet function or vice versa, and for many different functions (as future work). 

      Also there idea to compose wavelets from families such SLOG mother wavelets with 

RASP or POLYWOG wavelets, that specifically arises from NNs representation and 

classification problems ,which also drivable .Each one from these functions have derivative 

which also can be composed to get an other activation function . 
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 الخــــلاصة
ي انمختص, مه ياتهزي انذساست تمذو فكشة جذيذة في طشيك نمزيذ مه الأفكاس انمستمبهيت انشائعت تستغم انجاوب انشياض    

يز, ومه خلال بعض انطشق باستخذاو مصادس واسعت نهذوال انشياضيت وخصائصها راث طبيعت نتحسيه صفاث دانت انتحف

)و أكثش( مع صفاث كىوها مستمشة ولابهت دانتيه هزي انذساساث هزي انذساست انتي تشتك دانت انتحفيز مه خلال تشكيب

 نلاشتماق .

يمُْكِهُ أنَْ وشَتكَ دانت عضىيتِ بىاسطت انمىطكِ انمضبب بهزي كذانت مشكّبت عهً دانت مىيجت أوَ انعكس بانعكس, ونهعذيذ مِهْ     

.مختهفت انذوال ان  

أيضاً هىان فكشة لإعْذاد انمىيجاث مِهْ عىائمِ مثم دانت الأو      SLOG ودانتRASP وانتي يظَْهشُ بشكم مُحذّد عه تمثيم,

NNs شكب تُ أيضاً يمُْكِهُ أنَْ  تيوان مشتمتنهَا  نذوالوتصىيف انمشاكمِ, وانتي أيضاً لابهت نلاشتماق. كُمّ واحذ مِهْ هزي ا 

ت تىشيظِ أخشي. نهحُصُىل عهً دان  
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1. Introduction: 
     Most if not all studies and works on NNs and WNNs in this moment try to improve their 

works and options, from these studies what award to improve structure of the important part 

in network which is the activation function. 

     In prior study there is idea to construct activation function as summation between two 

sigmoid functions (which odd function) or three functions as in reference [1]. 

     Other ways award to exploit wavelet to combine with NNs and through use wavelets as 

activation function in what named WNNs. 

     A new techniques that hybrid many ways such NNs and wavelets analysis with fuzzy 

logic and fuzzy learning rules in scaling function as in reference[2],or exploiting logarithmic 

wavelet modeling as occurred in reference[3],and more studies which that not acquainted on 

it . 

    The idea to Design and development from the electronic circuits of mathematical models 

in order to generate activation functions employed in the Artificial Neural Networks(ANN)in 

reference[4],which present six models for activation functions. 

     The work in this paper has been based on casting an activation function in head principle 

through composite the functions, that aim to make activation function in form of composite to 

get on a best features for function and then for data that process by this function. Several 

ways exploit this will shown in more accuracy. 

     A way depend on composite two mother wavelets (and daughters) from different wavelets 

families, which compose SLOG by RASP wavelet families and with POLYWAG wavelet 

family. While the other way by compose POLYWAG by SLOG family. 

     Also for attempt to improve the computations these composite functions have been 

derived with first derivative, and to promote the work a derivative extended to parameters 

wavelet scale and shift. 

     The properties of chosen wavelet functions were helpful to forming the function which not 

requisite be in composed function.     

2. Some Families of Wavelets  

  2.1 SLOG Wavelets: 
      This family of mother wavelets result from finite term sums of weighted and delayed 

logistic functions[5].A logistic function which  is a type of monotonically increasing, smooth, 

asymptotic sigmoid (S-shaped) function which usually represents the threshold function at the 

neuron output of the neural networks models . 

Sigmoid function which centered at zero 0
1







xe

dx
 

      The first SLOG mother wavelet exhibiting the following Superposition LOGistic 

sigmoids;  
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Figure (1):(a) SLOG1 wavelet (b) A SLOG2 wavelet  (c) Sigmoid function . 

 

Which represent a minimum-oscillation wavelet (down–up-down),its plot were normalized to 

have unity amplitudes . 
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  2.2 POLWOG Wavelets: 
       These wavelets arise from POLYnomials WindOwed with Gaussians type of functions 

,that represent all derivatives of Gaussian function
)

2
(

2x

e


  ,In this work a second derivative 

was applied which with form[5]; 
2/3 2

2
)3()( x

polywog exxkxh   ,                                   ….(2) 

 

             
 

 

Figure(2):Some POLYWOG wavelets  . 

 

 

  2.3 RASP Wavelets: 
      These Rational functions with Second-order Poles wavelets are real, odd functions with 

zero mean .The distinction among these mother wavelets is their rational form of functions 

being strictly proper and having simple/double poles of second order. 

RASP1 Wavelet with form in[5]. 
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Figure (3): First and Second RASP Wavelets. 
 

3. Compose the Activation Function: 
      Compose of two functions as: 

          

for two functions and on x  which mean circling on  . 

     We can compose (or in other word circling) more than two functions. This work circling 

functions in (1) and (2) as putting; 

)()(
1log xhxf s    and       )()(

2
xhxg polywog  ,                      

     Compose on as; )(xfg  : 

))(())(()(
12 log xhhxfgxfg spolywog  

     Represented by variable x as in form (2): 
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     Represented by variable x as in form (1): 
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 If we simplify )(xf apart as in form: 
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where  111)(   xx eexuu                                                                       ….(8)                                                                                                                                                                       

       ,    331)(   xx eexvv                                                                                 ….(9)   

 and    xexww 2)(                                                                                                    ….(10) 

     Or use other form ; 

                                                                               ….(11)           

where  1)( 423   xx eexuu                                                                   ….(12)                                                                                

and       1)( 423   xx eexvv                                                                   ….(13)           

 

     So the composite will be as: 

                ….(14)     

for    ,and )(x the implicated function. 

    Some question requisite here what happen if the compose be inversed ? 

       That compose of two functions in form;  
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.….(15) ,for 

constant value                                     
when facilitation form get on : 
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   The compose of another two functions in form;  
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,for constant values  . 
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     The compose functions in other way in form;  
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Note: The suggested question could executed for all contributed functions . 

 

     We can compose(circling) the two functions RASP2 with SLOG2 wavelet with   

         zero mean ,form(4),composed by )(xg in form : 
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As  ; 
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        If we denote the composite function for x by )(x ; 
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     Represented as finite terms sums series of cosines and exponential terms functions, which 

has parts from a sigmoid functions forms. 

 4. Some Properties of Composted Activation Function 
     Properties of functions like even )()( xx  , and odd function )()( xx    . 

     For (17)and(18),function;                                                                     
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    The features of these functions apart on the composite function, in time u is odd function, v

is not ,but v  is even function andu is not even function. 

    Composite function; 
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When communicate the terms of function to coincide with essential function in form (16); 
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 It is clear that this is equivalent to essential, but with set from additional parentheses are

)(),(),( 331  kuvkuvkuv eee and )( 1kuve , respectively. Which can represent as polynomial with 

power of exponential?       
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The feature of function to be centered at origin (with mean zero)in [5]; 
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Integration here is through depend on vuk ,,   as constants with respect to values of x . 

     The value of function at zero is zero; 
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5. Derive Composite Activation Function: 
    Here derive form (16) with respect to x  through chain rule by functions vandu  ;   

dx

dv

v

xgf

dx

du

u

xgf

x

xgf
.

))((
.

))(())((














                                                                    ….(26) 

21

1

23

3

23

3

21

1

)1()1()1()1(
.

))((































kuv

kuv

kuv

kuv

kuv

kuv

kuv

kuv

e

kve

e

kve

e

kve

e

kve

dx

du

u

xgf
          

Here we suppose   as, kuv and then substitute it as;  

dx

du

e

e

e

e

e

e

e

e
kv

dx

du

u

xgf
].

)1()1()1()1(
[.

))((
21

1

23

3

23

3

21

1
















































    ….(27)           

,with )1(3 2  x
dx

du
 

,and ; 

x

v

e

e

e

e

e

e

e

e
ku

dx

dv

v

xgf




































].
)1()1()1()1(

[.
))((

21

1

23

3

23

3

21

1

















     ….(28)           

,with xvxe
dx

dv x




2

2

, for  

 

 

 

7246.0k



 

 

 25 

Journal of AL-Qadisiyah for computer science and mathematics 

Vol.6    No.2   Year  2014 

                                                                                                                            Bushra.H 

    By compile terms in (26)it will be; 
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    It is cleared here the activation function constructed from a polynomial of sigmoids and 

exponential functions .   

6. Driving the Composted Function with Respect to Shifting and Scaling: 
    Since each hidden node has window in time frequency plane the parameters that control 

on shape of wavelet and its values which are shift and scale na and nb  .    
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A composite function; 
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If we suppose the function  to represent the form in (34) as: 
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The previous equations will be formed as; 
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by communicating the derivatives in chain in (31); 
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     Figure (4): A form  from the composite form.        Figure (5): A function u from the composite form. 

 

              
     Figure (6):A function v from the composite form.      Figure (7):A function w from the composite form 

 

 
Figure (8): Graphing of  )(xfg  function  

Conclusions: 
    The work does hard to introduce an elegant way or a form from many thoughts introduced 

and will be introduce. Presented thought try to restrict the computations through the form of 

activation function which advantage from the composite functions properties. The ensuring 

from the success of computations in this way as a new work in experimental calculations on 

NNs or WNNs (to be continued) in spite the complexity of form. The computations reflect on 

a features values through NNs (WNNs) in two elicit directions. In direction that drive 

POLYWOG2 ,POLYWOG3 on SLOG1 mother wavelet and then under scaling and shifting on 

a variable values through a composed function to get on an activation function with special 

properties. In direction that compose a RASP2 mother wavelet with mean zero by a SLOG2 

mother wavelet in once, which is near to work of Fourier transform as a series of summation 

of cosine functions of (shifted and scaled) variable(s) .The graph of composed function is 

changed from negative to positive to negative values, which clearing effective of properties 

of function on data.  

    Some computations be inaccessible, the us of activation function with form communicate 

many functions (exponential, trigonometric, linear, … , etc.) in sequential serial summation 

or/and subtraction may eliminate or null the covariance in computations, will work to extend 

the scope of computational intelligence and learning. For coming works will drive a 

composite function for membership function on/by wavelet function (or membership 

function) and for many functions, this feature available by association property for composite  
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function. The range of results values from this function is clearly be accurate and little and 

may be intersected this by properties of functions that were composite.   
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