
Compare Entropy Functions
See Coupled Functions file for the CoupledEntropy Function.
The Tsallis and Normalized Tsallis entropy functions are related to the non-root form of the Coupled 

Entropy
TsallisNormalizedEntropy = (1 + κ) CoupledEntropy

TsallisEntropy = (1 + κ) Sumpi
1+ ακ

1+κ CoupledEntropy

�������� TsallisEntropy[dist_, κ_, α_ : 1, d_ : 1, limits_ : {-∞, ∞}, normalize_ : False] :=

Ifnormalize,

(1 + κ) CoupledEntropy[dist, κ, α, d, limits, False],

(1 + κ) CoupledEntropy[dist, κ, α, d, limits, False] 
limits〚1〛

limits〚2〛
PDF[dist, x]1+α

κ

1+κ ⅆx

;

TsallisRootEntropy[dist_, κ_, α_ : 1, d_ : 1, limits_ : {-∞, ∞}, normalize_ : False] :=

Ifnormalize,

(1 + κ)
1

α CoupledEntropy[dist, κ, α, d, limits, True],

(1 + κ)
1

α

CoupledEntropy[dist, κ, α, d, limits, True] 
limits〚1〛

limits〚2〛
PDF[dist, x]1+α

κ

1+κ ⅆx



Plot Comparison

Compare entropies when the coupling matches the distribution

�������� PlotCoupledEntDist[2]

�������� $Aborted

Aborted because seemed to be taking unusually long; however, next result did complete.

Saved Plot to compare with Dec 17, 2020 update to CoupledEntropy
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�������� PlotCoupledEntDist[α_] :=
Module[{coupledDist},
coupledDist = CoupledNormalDistribution[0., 1., κ];
Plot[
{

CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
CoupledEntropy[coupledDist, 0, 1, 1, {-∞, ∞}, False]

}, {κ, 0.01, 4},
PlotLegends → {"Coupled Entropy", "Coupled Entropy Root",

"Tsallis Entropy", "Normalized Tsallis Entropy", "Shannon Entropy"},
PlotTheme → "Detailed",
FrameLabel → {"Coupling (κ)", "Entropy"}

]

]

Plot with all entropies taking root
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�������� PlotCoupledEntDist[2]
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Saved Plot Dec 17, 2020 

note that the Shannon Root Entropy mistakenly had α = 1; should have been 2
and Tsallis entropies did not have the (1+κ) term raised to a power which is required
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�������� PlotCoupledEntDist[α_] :=
Module[{coupledDist},
coupledDist = CoupledNormalDistribution[0., 1., κ];
Plot[
{

CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
TsallisRootEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
TsallisRootEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
CoupledEntropy[coupledDist, 0, 2, 1, {-∞, ∞}, True]

}, {κ, 0.01, 4},
PlotLegends → {"Coupled Entropy Root", "Tsallis Root Entropy",

"Normalized Tsallis Root Entropy", "Shannon Root Entropy"},
PlotTheme → "Detailed",
FrameLabel → {"Coupling (κ)", "Entropy"}

]

]

Compare Entropies for a Cauchy Distribution

������ PlotCoupledEntDist[2, 1]
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Saved Plot Dec 17, 2020
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������ PlotCoupledEntDist[α_, κDist_] :=
Module[{coupledDist},
coupledDist = CoupledNormalDistribution[0., 1., κDist];
Plot[
{

CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
CoupledEntropy[coupledDist, 0, 1, 1, {-∞, ∞}, False]

}, {κ, 0.01, 4},
PlotLegends → {"Coupled Entropy", "Coupled Entropy Root",

"Tsallis Entropy", "Normalized Tsallis Entropy", "Shannon Entropy"},
PlotTheme → "Detailed",
FrameLabel → {"Coupling (κ)", "Entropy"},
PlotLabel → "Entropy of Coupled Gaussian with κ = " <> ToString[κDist]

]

]

Comparison when other entropies also have a root term

Compare Entropy Functions.nb  ���5



������ PlotCoupledEntDist[2, 1]
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Saved Plot Dec 17, 2020
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PlotCoupledEntDist[α_, κDist_] :=
Module[{coupledDist},
coupledDist = CoupledNormalDistribution[0., 1., κDist];
Plot[
{

CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
TsallisRootEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
TsallisRootEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
CoupledEntropy[coupledDist, 0, 2, 1, {-∞, ∞}, True]

}, {κ, 0.01, 4},
PlotLegends → { "Coupled Entropy Root", "Tsallis Root Entropy",

"Normalized Tsallis Root Entropy", "Shannon Root Entropy"},
PlotTheme → "Detailed",
FrameLabel → {"Coupling (κ)", "Entropy"},
PlotLabel → "Entropy of Coupled Gaussian with κ = " <> ToString[κDist]

]

]

Derivative as a function of coupling for the Coupled Entropy, Coupled Root Entropy, and Tsallis Entropy

������ PlotDerivativeCoupledEntDist[2, 1]

�������� ����������� �� ��� � ����� ���������

�������� �������������������� �� ��� � ����� ���������

�������� �������������������� �� ��� � ����� ���������

�������� ������� ������ �� ������������� ���� �� ���������� ������ ���� ������������

������ $Aborted
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������ PlotDerivativeCoupledEntDist[α_, κDist_] :=
Module[{coupledDist},
coupledDist = CoupledNormalDistribution[0., 1., κDist];
Plot[
DifferenceQuotient[
{

CoupledEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
(*CoupledEntropy[coupledDist,κ,α,1,{-∞,∞},True],*)
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, False],
TsallisEntropy[coupledDist, κ, α, 1, {-∞, ∞}, True],
CoupledEntropy[coupledDist, 0, 1, 1, {-∞, ∞}, False]

},
{κ, 0.01}],

{κ, 0.01, 4},
PlotLegends → {"Coupled Entropy", "Coupled Entropy Root",

"Tsallis Entropy", "Normalized Tsallis Entropy", "Shannon Entropy"},
PlotTheme → "Detailed",
FrameLabel → {"Coupling (κ)", "Entropy"},
PlotLabel →

"Derivative of Entropy of Coupled Gaussian with κ = " <> ToString[κDist]
]

]

Limit of Coupled Root Entropy

Need symbolic definition of Coupled Root Entropy
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������ Limit[CoupledEntropy[CoupledNormalDistribution[0., σ, κ], κ, 2, 1, {-∞, ∞}, True],
κ → ∞]

����������� ��� ���������

��κ ⩵ �� ��������������������������
�

���������[{�}� �����[�]] �����[�������[�]��� �������[�]]
� ��

κ ≥ �� ����������� -���������������[�]� ∞� ����������� ��+�����[�]� ��

+ �� �� ������������
���[�����������������������[�����[�]� ��[�]]� �]�-�����[�]

∫���������������[�]

���������������[�]���[�]����[�] ⅆ�
 ��[�]

��� ��������� �� ���-��������� ������ ��� ��� �������� ������ �� ��� ������ ���� ���������� {{-∞� ��}}�

����������� ��� ���������

��κ ⩵ �� ��������������������������
�

���������[{�}� �����[�]] �����[�������[�]��� �������[�]]
� ��

κ ≥ �� ����������� -���������������[�]� ∞� ����������� ��+�����[�]� ��

+ �� �� ������������
���[�����������������������[�����[�]� ��[�]]� �]�-�����[�]

∫���������������[�]

���������������[�]���[�]����[�] ⅆ�
 ��[�]

��� ��������� �� ���-��������� ������ ��� ��� �������� ������ �� ��� ������ ���� ���������� {{-∞� ��}}�

������ �������� ����������� ���� ������� ��� ����� �������� ��� ��������

������ $Aborted

Test functionality of CoupledEntropy

������ $Assumptions = -1 < κ < ∞ && 0 < σ < ∞ && {x, κ, σ} ∈ Reals;

������ CoupledEntropy[CoupledNormalDistribution[0, 1, 1], κ, 2]

������ $Aborted

������ CoupledEntropy[CoupledNormalDistribution[0, 1, 1], #, 2] & /@ {-0.5, 0., 0.5, 1., 1.5}

���������� �������� �� ������� �+���� ���� ��� �������� �� {-∞� ∞}�

������ -
-∞

∞

- 1.5708 1 + x22
0.5

If1 + x22 ≥ 0,

If-0.5 ≠ 0, -
π2 1 + x22

-
0.5

1+1 -0.5 - 1

0.5
, Logπ2 1 + x22, Undefined 


-∞

∞

3.14159 1 + y22
0.5

ⅆy ⅆx, 2.53102, 2.69962, 2.64159, 2.4964

Null

Null
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