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Abstract: Under Investigation In This Paper Is An Inhomogeneous Tapered Nonlinear Schrödinger Equation 

By Including Cubic Quintic Term Which Is Used To Describe About The Femtosecond Pulse Propagation In 

Tapered Non-Kerr Media. By Increasing The Input Intensity Of Pulse Further The Kerr Media Tends To Non-

Kerr Media. Here We Constructed Lax Pair Via Akns Technique And After Satisfying Lax Pair The Obtained 

Equation Is Further Analyzed By Using Darboux Transformation To Obtain Two Soliton Solution. And Here As 

The Pulse Is Propagating In A Tapered Fiber Pulse Compression Can Be Achieved. Henceforth The Results 

Obtained In This Paper Will Have A Qualitative Application For Pulse Compression In Dispersion–Managed 

Fiber. 

Keywords-Cubic Quintic, Nls, Akns Technique, Non-Kerr Media. 

 

I. Introduction 
In Most Recent Years Optical Communication Plays A Major Role In Long Distance Communication. 

In That Particularly The Study Of Optical Soliton Has Especially Paved A Major Role Of Attention Towards 

Far Way Communication. Since This Optical Soliton Emerge As A Outcome Of The Exact Balance Between 

Group Velocity Dispersion(Gvd) And Self Phase Modulation(Spm), Here The Gvd Is A Cause That Happens 

Due To Linear Effect And Spm Is A Nonlinear Effect, And These Are The Two Major Effects In Determining 

Long Distance Communication [1]. 

 Hasegawa And Tappert First Give The Idea That Envelope Of Solitons Could Be Supported By Optical 

Fiber [2] And Then It Was Experimentally Confirmed By Mollenauer Et Al. [3]. The Pulse Propagation Inside 

The Fiber Can Be Well Described By Using Nonlinear Schrödinger (Nls) Equation. In Particular We Know That 

Optical Solitons Plays A Major Role In Far Distance Communication And The Beauty Behind It Is That By 

Using A Negative Drawback Such Gvd, Nonlinearity  But This Negative Drawback Plays A Positive Role In 

Soliton Case And It Further It Not Only Nullify Or Compensate The Linear And Nonlinear Effect And It  Also 

Produces A High Intensity, Narrow Pulse Width. And Also In Real Time Application If We Need To Carry 

Larger Information We Need To Reduce The Pulse Width, As Soon As The Pulse Width Is Reduced Then The 

Pulse Propagation Inside The Fiber Couldn’t Be Described By Using Nls Equation, It Can Be Described By 

Higher Order Nonlinear Schrödinger (Hnls) Equation , And Here The  Pulse Width Is In The Range Of 

Femtosecond Pulse So That Automatically We Describe It By Using (Hnls) Higher Order Terms Such As Third 

Order Dispersion(Tod), Stimulated Raman Scattering (Srs), And Self Steepening Effect This Effects Will Be 

Tends To Play A Major Role  (Hnls) While The Pulse Become Femtosecond Pulse [4-8]. And The Point Behind 

Tod Is That When Tod Term Tends To Become Large Then The Pulse Width Becomes Inversely Proportional 

To The Guide Length [9]. Stimulated Raman Scattering (Srs) Needs A High Threshold Power Than The Power 

Needed By Stimulated Brillouin Scattering, And This Srs Takes Place Both In Forward And Backward 

Direction Inside The Optical Fiber And Here In The Scattering Process Acoustic Phonon Is Generated Whereas 

In Sbs Optical Phonons Will Be Generated And Self Steepening Effect Takes Place Due To Optical Shock [10] 

 The Pulse Propagation Takes Place Inside The Inhomogeneous Tapered Fiber Under Non Kerr-Media, 

Usually Kerr-Media Is Used For Optical Communication Purpose And They Are Generally Known As Kerr 

Type [11] And In This Paper We Are Going To Analyze About  The Pulse Propagation Under A Non-Kerr 

Media. 

 

II. Cubic Quintic Nls System 
Here We Will Investigate About Cubic Quintic Nls Equation And As We Keep On Increasing Our 

Intensity Of The Pulse The Kerr-Media Becomes Non-Kerr Media And This Can Be Well Explained By Using 

Electric Polarization Equation  

𝑃 =  𝜖0  𝜒
1𝐸 + 𝜒2𝐸𝐸 + 𝜒3𝐸𝐸𝐸 + 𝜒4𝐸𝐸𝐸𝐸 + 𝜒5𝐸𝐸𝐸𝐸𝐸 + 𝜒6𝐸𝐸𝐸𝐸𝐸𝐸 ………     

     (1) 

Generally 𝟀→ Linear Susceptibility,  E→ Electric  Field , In The Above Equation The Even Order 

Effect Usually Get Nullified Due To The Symmetric Property Of Silica And Only The Odd Order Plays A Vital 
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Role In The Polarization Effect And It Give Rise To Cubic Quintic Terms 𝜒3 And 𝜒5 Respectively. Cubic 

Quintic Effect Which Give Rise To Higher Order Nonlinear Effect, 𝑛 =  𝑛0 +  
3𝜒  3 

8𝑛𝑜
 𝐼 +  

5𝜒  5 

16𝑛𝑜
 𝐼2, Here 

𝑛0,𝜒(3),And 𝜒(5) Were The Third Order And Fifth Order Susceptibility Respectively.[1,12] 

Here In This Paper We Are Going To Analyze The Below Cubic Quintic Nls Equation Which Is Going 

To Propagate Inside An Inhomogeneous Optical Fiber And This Equation Is Taken From [13,14] . Laterally The 

Equation Will Be Modified As Here We Are Going To Study About The Propagation Of Light In Tapered Fiber 

Under Non-Kerr Media. 

𝑖𝑣𝑧 + 𝑏 𝑧 𝑣𝑡𝑡 + 𝑐 𝑧  𝑣 2𝑣 + 𝑑 𝑧  𝑣 4𝑣 + 𝑖𝑒 𝑧 ( 𝑣 2)𝑡𝑣 + 𝑖ℎ 𝑧 𝑣 + 𝑖𝑘 𝑧 𝑣𝑡 = 0  
 (2) 

Where V = V(Z,T) Represents The Slowly Varying Amplitude Envelope Of The Electric Field, Z 

Represents The Normalized Distance And T Represents The Retarded Time, Respectively, C(Z) And D(Z) Are 

The Cubic Quintic Nonlinearity Coefficients, E(Z) Represents The Raman Effect, Because Of The Raman 

Effect Which Leads To Self - Frequency Shift,  H(Z) Is The Gain (H(Z) < 0) And If ( H(Z) > 0) Loss 

Coefficient, And K(Z)  

Here From The Above Equation (1) We Will Investigate About The Group Velocity Dispersion B (Z), 

And Here The Group Velocity Coefficient Is K (Z) And The Gain Or Loss Coefficient Is H(Z). C (Z), D(Z), 

E(Z)  Are The Dependent Factors Which They Depends On B(Z), H(Z), And K(Z) And Here I Have 

Additionally Added A Function F(Z) Which It Represents The Tapered Function, And We Are Going To Derive 

A One Soliton And Two Soliton Solution For Tapered Function Under Non-Kerr Media And The Obtained 

Result For Tapered Function Will Be Analyzed Graphically.  

𝑖𝑣𝑧 + 𝑏 𝑧 𝑣𝑡𝑡 + 𝑐 𝑧  𝑣 2𝑣 + 𝑑 𝑧  𝑣 4𝑣 + 𝑖𝑒 𝑧 ( 𝑣 2)𝑡𝑣 + 𝑖ℎ 𝑧 𝑣 + 𝑖𝑘 𝑧 𝑣𝑡 + 𝐹 𝑧 = 0  (3) 

 

III. Tapered Fiber 
Here F (Z) Is A Tapered Function And Its Behavior Mainly Depends Upon The Graded Index Medium, 

Based On This Graded Index Medium Only We Can Decide Whether F (Z) Can Act As Positive Or Negative.  

We Can Design The Tapered Fiber According To The Need Of Our Practical Requirements, By Heating One Or 

More Fiber We Can Manufacture This Tapered Fiber And Here We Undergone To Heating Process And It  Is 

Done Until The Material Goes To A Softening Point And Then Its Stretched To Our Desirable Position Thus 

This Tapered Fiber Main Application Is For Reducing Dispersion And For Coupling A Light From An Optical 

Device To Another Integrated Optical Devices. In Practical Applications , The Tapered Fiber Is Not Only Used 

For Pulse Compression And Pulse Amplification And Also To Achieve A Stable Dispersion Managed 

Soliton[18]. Tapered  Fiber Which Makes Us To Control The Dispersion Parameter Of The Ongoing Pulse 

Inside The Fiber And The Beauty Behind The Tapered Fiber Is That It Can Attain The Same Thing What A 

Dispersion Compensating Fiber Can Achieve That Means Here The Main Work That Has Been Correlated With 

Dcf Is That Controlling The Dispersion Parameter On The Ongoing Pulse Or Compensating The Unwanted 

Pulse By Using Dcf So That The Original Pulse Can Travel , Whereas In Tapered Fiber The Pulse Broadening 

Is Avoided By Tapering The Fiber At The End That Means By Varying The Graded Index Medium Or Shortly 

We Can Say By Blunting The Fiber At The End This Is The Design What Is Done To Achieve Tapered Profile 

In Order To Reduce The Dispersion And This Is A Dimensionless Quantity[1] 

 

IV. Study Of Soliton Propagation In Diverse Dispersion-Decreasing Profiles 
Dispersion Decreasing Fiber (Ddfs) Are An Extraordinary Variety Of Optical Fiber, Here The 

Magnitude Of The Dispersion Starts To Decrease As They Begins To Propagate Inside The Ddfs And This Ddfs 

Is Primarily Introduced To Eliminate The Pulse Broadening Here Especially We Can Say That To Avoid 

Soliton Pulse Broadening And In This Current Scenario Ddf Has Played A Vital Role Because Of Their Main 

Application In Inhomogeneous Soliton Pulse Compression[19,20]. In My Paper I Came To Analyze The Above 

Equation(3) Along With Tapered Fiber Can Able To Reduce Dispersion By Using Tapered Fiber 

 

V. Symbolic Computation 
In This Modern Era Technically We Are Hiring Towards Solving A Highly Complicated Equation In A 

Simple Manner By Using The Updated Technologies, And This New Branch Of Artificial Intelligence Plays A 

Significant Role In Investigating The Hnls Equation[21] And Computation Can Be Achieved By Using 

Mathematica Software. Many Algebraic And Tedious Works Of Complex Problem Can Be Verified By Using 

Mathematica Software. By Using The Gauge And The Darboux Transformation We Can Obtain A Exact 

Soliton Solution 
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Lax Pair  

 By Using Akns Formalism (22), So Let Us Derive The Lax Pair For Equation (3) As 

   

𝛹𝑡 = 𝑈𝜳,𝜳𝒛 = 𝑽𝜳          (4) 

Where  U And V Are The Matrices 

U =  
−𝑖𝜆 + 𝑖𝛼 𝑧  𝑢 2     𝛽 𝑧 𝑢

−𝛽 𝑧 𝑢∗       𝑖𝜆 − 𝑖𝛼(𝑧) 𝑢 2          (5) 

V  = 
𝐴 𝑧, 𝑡  𝐵 𝑧, 𝑡 

𝐶 𝑧, 𝑡 − 𝐴(𝑧, 𝑡)
           (6) 

A(Z,T) = -2ib(Z)𝜆2 + Ik(Z)Λ – Iα(Z)K(Z) 𝑢 2 + 4iα(𝑧)2B(Z) 𝑢 4 + Iβ(𝑧)2B(Z) 𝑢 2 + Α(Z)B(Z)(U𝑢𝑡
∗ - 𝑢∗𝑢𝑡) + 

F(Z)  (7)  

B(Z,T) = 2β(Z)B(Z)Uλ + 2α(Z)Β(Z)B(Z) 𝑢 2U + Iβ(Z)B(Z)𝑢𝑡  – Β(Z)K(Z)U,    

  (8) 

C(Z,T) = -2β(Z)B(Z)𝑢∗Λ - 2α(Z)Β(Z)B(Z) 𝑢 2V + Iβ(Z)B(Z)𝑢𝑡  + Β(Z)K(Z)𝑢∗    

  (9) 

F(Z)  Represents The Tapered Fiber Term. 

Eq. (1) Can Be Obtained From The Compatibility Condition 0],[  VUVU
tz

And This Condition Is 

Satisfied 

Here The Above Equation Which Satisfies The Lax Pair Form So Lets Analyze It Using Darboux 

Transformation. By Using Dt We Can Get Multiple Soliton Solution, Here One Soliton And Two Soliton 

Solution Has Been Obtained For Tapered Fiber. The Question Is That Why We Were Going To Use Tapered 

Fiber In Non Kerr Media Because The Use Of Tapered Fiber Which Tends To Reduce The Amount Of 

Dispersion In The Ongoing Signal While Reaching The Destination. 

 

Darboux Transformation 

Here Based On The Lax Pair, We Present N-Soliton Solution By Deriving Simple Darboux Transformation As 

Described Below. 

[1] ( )I S            (10) 
1

 HHS         (11) 

1 2
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We Can Get The Darboux Transformation For Eq. (3) In The Following Form,   

 

         (13)                                                                                                                                                                                                                                                                                 

𝐽 =  
1   0

0 − 1
  

 

 It Is Easy To Verify That If 
1 2

( , )
T

  Is A Solution Of Eq. (12) Which Is Corresponding To The Eigenvalue

1
 , Then 

* *

2 1
( , )

T
 

1 2
( , )

T
  Is Also A Solution Of Eq. (10) Which Is Corresponding To The Eigenvalue

*

1
 .                             Hence The Basic Form Of Darboux Transformation For N-Soliton Solution Is,   
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𝜑𝑧1

𝜑𝑧2
    =  

−2𝑖𝑎 𝑧 𝜆2 + 𝑖𝑔 𝑧 𝜆 + 𝐹 𝑧               0

0                                         + 2𝑖𝑎 𝑧 𝜆2 − 𝑖𝑔 𝑧 𝜆 − 𝐹(𝑧)
   

𝜑1

𝜑2
  

   

𝜑1 = 𝑒−𝑖𝜆𝑡−2𝑖𝜆2   𝑎 𝑧 𝑑𝑧+𝑖𝜆  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧  

Λ = Α+Iβ 

By Substituting Λ We Can Obtain Below These Values 

𝜑1 = 𝑒+𝛽𝑡−4𝛼𝛽  𝑎 𝑧 𝑑𝑧−𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧+𝑖(−𝛼𝑡−2(𝛼2+𝛽2) 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧  

𝜑 1 = 𝑒+𝛽𝑡−4𝛼𝛽  𝑎 𝑧 𝑑𝑧−𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧−𝑖(−𝛼𝑡−2(𝛼2+𝛽2) 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧  

𝜑2 = 𝑒−𝛽𝑡+4𝛼𝛽  𝑎 𝑧 𝑑𝑧+𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧−𝑖(−𝛼𝑡−2(𝛼2+𝛽2) 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧  

𝜑 2 = 𝑒−𝛽𝑡−4𝛼𝛽  𝑎 𝑧 𝑑𝑧−𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧+𝑖(−𝛼𝑡−2(𝛼2+𝛽2) 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧  

𝑞1 = 
2

𝛽(𝑧)

𝜑1𝜑 2

 ∆ 
 

𝑞1 = 
2

𝛽(𝑧)

𝑒 𝑖2[−𝛼𝑡−2[𝛼2+𝛽2]𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧

𝑒2[𝛽𝑡 −4𝛼𝛽  𝑎 𝑧 𝑑𝑧−𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧+𝑒−2[𝛽𝑡 −4𝛼𝛽  𝑎 𝑧 𝑑𝑧−𝛽  𝑔 𝑧 𝑑𝑧+ 𝐹 𝑧 𝑑𝑧  

 

𝑞1 = 
2

𝛽(𝑧)
Sech 2 [Βt - 4αβ  𝑎(𝑧)Dz - Β 𝑔(𝑧)Dz +  𝐹(𝑧)Dz]𝑒𝑖2[−𝛼𝑡−2 𝛼2+𝛽2 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧   (14) 

Where 

𝜒1 = Sech 2 [Βt - 4αβ  𝑎(𝑧)Dz - Β 𝑔(𝑧)Dz +  𝐹(𝑧)Dz] 

Θ = 𝑒𝑖2[−𝛼𝑡−2 𝛼2+𝛽2 𝑎 𝑧 𝑑𝑧+𝛼  𝑔 𝑧 𝑑𝑧  

𝜑1,1 = 𝑒𝑥1+𝑖𝜃1  

𝜑 1,1 =  𝑒𝑥1−𝑖𝜃1  

𝜑2,1 = 𝑒−𝑥1−𝑖𝜃1  

𝜑 2,1 =  𝑒−𝑥1+𝑖𝜃1  

 

𝜑1,2(𝜆2) = (𝜆2 + 𝜆 1) 𝜑1,1(𝜆2) - 
𝐵𝑚

𝐴𝑚
 (𝜆1+𝜆 1) 𝜑1,1(𝜆1) 

𝐵𝑚  = 𝜑1,1(𝜆2) 𝜑 1,1(𝜆1) + 𝜑2,1 (𝜆2) 𝜑 2,1 (𝜆1) 

𝐵1 = 𝑒 𝑥2+𝑥1 +𝑖(𝜃2−𝜃1) + 𝑒 𝑥1−𝑥2 +𝑖(𝜃1−𝜃2) 

 

𝐴𝑚  = 𝜑1,1(𝜆1) 𝜑 1,1(𝜆1) + 𝜑2,1 (𝜆1) 𝜑 2,1 (𝜆1) 

𝐴1 = 𝑒2𝑥1 +𝑒−2𝑥1  
𝐵1

𝐴1
 = 

𝑒  𝑥2+𝑥1 +𝑖(𝜃2−𝜃1) + 𝑒  𝑥1−𝑥2 +𝑖(𝜃1−𝜃2)

𝑒2𝑥1 +𝑒−2𝑥1
 

𝜑1,2 = (𝛼2 + 𝑖𝛽2)(𝛼1 − 𝑖𝛽1)𝑒𝑥2+𝑖𝜃2  - 
𝑒
 𝑥2+ 𝑥1 +𝑖 𝜃2−𝜃1  𝑥1− 𝑥2 +𝑖 𝜃1−𝜃2 

𝑒2𝑥1 +𝑒−2𝑥1
 2α*𝑒𝑥1+𝑖𝜃1  

𝜑 1,2 = (𝛼2 + 𝑖𝛽2)(𝛼1 − 𝑖𝛽1)𝑒𝑥2−𝑖𝜃2  - 
𝑒
 𝑥2+ 𝑥1 +𝑖 𝜃2−𝜃1  𝑥1− 𝑥2 +𝑖 𝜃1−𝜃2 

𝑒2𝑥1 +𝑒−2𝑥1
 2α*𝑒𝑥1−𝑖𝜃1  

 

𝜑2,2 = (𝛼2 + 𝑖𝛽2)(𝛼1 − 𝑖𝛽1)𝑒−𝑥2−𝑖𝜃2  - 
𝑒
 𝑥2+ 𝑥1 +𝑖 𝜃2−𝜃1  𝑥1− 𝑥2 +𝑖 𝜃1−𝜃2 

𝑒2𝑥1 +𝑒−2𝑥1
 2α*𝑒−𝑥1−𝑖𝜃1𝜑 2,2 = (𝛼2 + 𝑖𝛽2)(𝛼1 −

𝑖𝛽1)𝑒−𝑥2+𝑖𝜃2  - 
𝑒
 𝑥2+ 𝑥1 +𝑖 𝜃2−𝜃1  𝑥1− 𝑥2 +𝑖 𝜃1−𝜃2 

𝑒2𝑥1 +𝑒−2𝑥1
 2α*𝑒−𝑥1+𝑖𝜃1  

 𝜑1 
2+ 𝜑2 

2 = [(𝛼2
2 − 𝛽2

2)2[𝑒2𝑥2 + 𝑒−2𝑥2 ] –
Cosh  2[(𝑥2+𝑥1)+I(𝜃2−𝜃1)]

Cosh (2𝑥1)
4α[𝛼2-𝛽2] 

G = 𝜑1,2,𝜑 2,2 

G = 4𝛼2𝑒𝑖𝛷1 +
  𝛼1+𝛼2 +𝑖 𝛽2−𝛽1  [Cosh  𝑥1+𝑥2 Cos  𝛷2−𝛷1 +𝑖𝑠𝑖𝑛 ℎ 𝑥1+𝑥2 Sin (𝛷2−𝛷1)

Cosh [𝑥1]
*2𝛼1𝑒

𝑖(𝛷1+𝛷2)Cosh[
𝑥1−𝑥2

2
] 

F =  𝜑1,2 
2
+ 𝜑2,2 

2
 

Finally The Two Soliton Solution For Tapered Fiber Is 

𝑞2 = Q + 2 
𝐷

𝑅
[ 2𝛼1 Sech 2  𝑥1 Exp(𝑖𝛷1)+2𝛼2

𝐺 ′

𝐹′
]       (15) 

𝜒1 = 𝛽𝑡 − 4𝛼𝛽  𝑎 𝑧 𝑑𝑧- 𝞫 𝑔 𝑧 𝑑𝑧 +  𝐹 𝑧 𝑑𝑧; 𝜃1 = [−𝛼𝑡 − 2 𝛼2 + 𝛽2 𝑎 𝑧 𝑑𝑧 + 𝛼  𝑔 𝑧 𝑑𝑧 

Where The Above Equation (14) And (15)   Are Obtained For One Soliton And Two Soliton Solution 
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VI. Soliton Interaction 
Interaction Of Soliton That Leads To Transfer Of Energy From One Pulse To Other And It Also Leads 

To Some Noise During The Propagation Of Pulse Due To Collision,   Here The Overlapping Of Time Is Known 

As “Collision”. However This Soliton Collision Or Interaction Have A Noteworthy Swap Over Of Energy And 

Momentum Between The Pulses And Here I Have Obtained A Result For “One Soliton Breathers”.Soliton 

Interaction Has Been Shown In The Fig 1a,4a 

 
Fig 1a Two Soliton Interaction𝜶𝟏=0.35,𝜷𝟏=-0.25,𝜶𝟐=0.27,𝜷𝟐=0.25 

 

 
Fig 2aone Soliton Breathers Solitonf[Z]=-Sech[Z + 0.5]

2
;  =0.3; =0.1 

 

 

 
Fig 3a One Soliton Solution Non-Kerr Media   =1.5; =2; 
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Fig 4a Two Soliton Interaction         𝜶𝟏=1.1,𝜷𝟏=0.8,𝜶𝟐=2.1,𝜷𝟐=-0.35 

 

VII. Breather Soliton 
Generally A Wave Which Is Nonlinear Is Said To Be Breather Where Its Energy That Means At A 

Particular Point Its Pulse Width And Energy Intersect At A Point Thus Its Energy Become Zero And Again Its 

Energy Tends To Slowly Increase So This Is Known As Breather Soliton Here I Have Obtained A One Soliton 

Breather Wave For My Tapered Non-Kerr Media Which Is Shown In Fig 2a. This Breather Soliton Can Be 

Used For Switching Purpose. 

 

VIII. Conclusion 
In Conclusion We Have Obtained Two Soliton  Solution For Tapered Non-Kerr Media Tapered Fiber 

Which Is Used To Reduce The Amount Of Dispersion In The Propagating Signal. Here In My Result I Have 

Achieved Soliton Interaction In Tapered Fiber And Breather Soliton Wave For One Soliton Non-Kerr Mediathe 

Obtained Results May Have Promising Applications In All-Optical Devices Based On Optical Solitons. And 

Also, We Expected That The Compressed Soliton With Amplification Through Tapered Fiber Can Also Be 

Obtained In Future Work.Sand Other Results Of This Paper Will Provide Many Possibilities For Further 

Investigations On The Optical Soliton Propagation In An Inhomogeneous Non-Kerr Fiber Media. 
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