
 

 

JIMO, 22 (5): 2319–2346. 

DOI: 10.3934/jimo.2026085 

Received: 16 October 2025 

Revised: 16 March 2026 

Accepted: 16 March 2026 

Published: 14 April 2026 

https://www.aimspress.com/journal/jimo 

 

Research article 

Present value optimization of two-echelon supply chains with trade 

credit and lot-splitting under a discounted cash flow framework 

Tien-Yu Lin1,2, Xiu-Hua Wei1,2,* and Yun-Feng Zheng1 

1 Qiaoxing College of Economics and Management, Fujian Polytechnic Normal University, No. 1, 

Campus New village, Longjiang Street, Fuqing City, Fujian Province 350300, China 
2  China–Indonesia Industrial Cooperation Research Center, Fujian Polytechnic Normal University, 

No. 1, Campus New village, Longjiang Street, Fuqing City, Fujian Province 350300, China 

* Correspondence: Email: wxh180124@126.com; Tel: +86-591-85222439.  

 

Appendix A. Proof of ∂2𝐻𝐶(𝑇, 𝑘)/∂𝑇2 > 0 

Consider the holding-cost component, 
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where the delivery epochs are 
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On each interval [𝑡𝑖, 𝑡𝑖+1), the inventory trajectory is 
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Let 
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so that 
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Applying Leibniz’s rule, 
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the upper-boundary term vanishes. Moreover, 
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we obtain 
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Differentiating once more gives 
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To establish positivity, let 
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every term in the above summation is strictly positive. Therefore, 
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which establishes eq (21).                  
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