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Abstract 

In this paper, the readers can find the corrections of the published article. The 

authors apologize for any inconvenience caused. 

 

SECTION 4.2 - Three-time-scale singular perturbation 

 The small parameters are assumed to be �� 	= 	 |�| and �� = ��. 

Hypothesis 1. � is small. 

Hypothesis 2. The volume 	 is large, with 	 < �|�|. 
The application of the procedure introduced in the previous subsection yields: 
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First: The stretched time-scale �� = ��
 → ��� = ����� 

 
������� = ����������  (Slow) 

 �� � ���� = ���!�, !�� = − �$ %�!��!� + '()� �*+, − !��	 (Fast) 

�� -!�-�� = ������ , !�, !�, .� = 

 %�!��!� + '()� /+, − '()� !� + ��� 01(2� 3451(263 (Fast) 

 �� �7��� = ℎ���� , !�, .� = 9:;<=!� − ���>;+? 3451(263 (Fast) 

Considering 9@ = 9+, − 9:;<=  and letting *+̅, = *+, + B()$ > *+, the following 

slow-fast approximation can be developed: 

 0 = ���!�, !�� → %�!�� = 'E� F()G �F̅()G � (11) 

 0 = ������ , !�, !�, .� → !� '()�F̅()G$ ��	'E  (12) 

 0 = ℎ���� , !�, .� → ���01(234��51(263� = 9HI�!� (13) 

Second: The stretched time-scale �� = ���� = ����
 → ��� = �4��4 and ���  is 

constant. 

 �� � ���4 = − �$�4 %�!��!� + 9+,�*+, − !�� (Fast) 

 �� � 4��4 = JK� ���4 − 9@L!� + 9+,/+, − 9:;<=!� + ���>;+? 3451(263 (Fast) 

���� �3��4 = ℎ���� , !�, .� = 9:;<=!� − ���>;+? 3451(263   (Ultrafast) 

0 = ℎ���� , !�, .� → . =
MN1OPM()QRS()ME 6T'N1OP4 UM()QRS()ME V46WMN1OPQRS()X1(2Y1(2Z��M()ME

����01(2          (14) 

TABLE 2 
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Table 2: Parameters with their confidence interval. 

 

 Ultrafast [0.02 Days] Fast [6 Days] Slow [20 Days] All Parameters 

[\ (4.819 ± 0.573) × 104 fixed value fixed value (5.531 ± 0.643) × 104 

];+?  (4.773 ± 0.575) × 101 fixed value fixed value (4.596 ± 0.134) × 101 

^ fixed value (8.996 ± 0.022) × 10−1 fixed value (8.985 ± 0.016) × 10−1 

μF,`;� 	 fixed value (2.004 ± 0.722) fixed value (2.265 ± 0.343) 

� fixed value fixed value (0.001 ± 0.882) (0.001 ± 0.535) 

a���b:H���c�� 53.55 0.8592 6.42 22.79 
 

 


