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Proof of Proposition 1. According to the inverse induction method, the optimal decision 

of the EV manufacturer is first found by taking the partial derivatives of 𝑝௡, τ in the equation 

(1), respectively. 

డ∏೘ೃడ௣೙ = 𝑎 + 𝜏𝑄 − 𝛽𝜏𝑄 + 𝑐ଵ − 2𝑝௡                                        

(S1) 𝜕∏௠ோ𝜕τ = ((1 − 𝛽) ∙ 𝑝௡ − 𝑐ଵ + 𝑝௥ + 𝑠) ∙ 𝑄 − 2𝑏𝜏 
                              (S2) 

When 4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ > 0,the Hessian matrix  ൤ −2 (1 − 𝛽) ∙ 𝑄(1 − 𝛽) ∙ 𝑄 −2𝑏 ൨ of equation (1) 

with respect to 𝑝௡ and  τ are negative definite and there exist a unique optimal solution. By 

setting equation (S1) and (S2) to zero. The reaction function of 𝑝௡ and  τ are obtained by the 

joint solution: 𝑝௡ = 2𝑏 ∙ (𝑎 + 𝑐ଵ) + 𝑄ଶ ∙ (1 − 𝛽) ∙ (𝑠 − 𝑐ଵ + 𝑝௥)4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ  

                                           (S3) 

𝜏 = 𝑄 ∙ (𝑎 + 2𝑠 − 𝑎 ∙ 𝛽 − (1 + 𝛽)𝑐ଵ + 2 ∙ 𝑝௥)4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ  

                                            (S4) 

Substituting the resulting 𝑝௡ and τ into equation (2) and taking the partial derivative of 𝑝௥. 𝜕∏௥ோ𝜕𝑝௥ = 𝑄ଶ ∙ (2(𝑓 − 𝑐ଶ) − 𝑎 ∙ (1 − 𝛽) + (1 + 𝛽) ∙ 𝑐ଵ − 2𝑠 − 4 ∙ 𝑝௥)4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ  
 (S5) 

Since డ∏ೝೞడ௣ೝమ = − ସொమସ௕ିொమ∙(ଵିఉ)మ < 0, ∏௥ோ  is concave in 𝑝௥ . By setting డ∏ೝೃడ௣ೝ  to zero, then 𝑝௥  in 

the equilibrium state can be solved jointly. 

𝑝௥ோ = 2 ∙ (𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ + 2(1 + 𝛽) ∙ 𝑐ଵ − 2𝑎 ∙ (1 − 𝛽) − 2𝑠4  

   (S6) 

Substituting the optimal 𝑝௥ into equation (S3) and (S4), the optimal solution of 𝑝௡ and  τ 

are found as 



𝑝௡ோ = 14 ∙ ቆ2 ∙ (𝑎 + 𝑐ଵ) + 𝑄ଶ ∙ (1 − 𝛽) ∙ 2(𝑓 − 𝑐ଶ) + 𝑎(1 − 𝛽) − (1 + 𝛽)𝑐ଵ + 2𝑠4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ ቇ 

                 (S7) 𝜏ோ = 𝑄2 ∙ (2 ∙ (𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ) + 2𝑠4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ  

                                          (S8) 

Let 𝜓 = 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ , substituting 𝜓  into equation (S6) -(S8), 
then equation (S6) - (S8) can be simplified as follows: 

⎩⎪⎪⎨
⎪⎪⎧𝑝௡ோ = 14 ∙ ൬2(𝑎 + 𝑐ଵ) + 𝑄ଶ ∙ (1 − 𝛽) ∙ 𝜓 + 2𝑠4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ൰𝜏ோ = (𝜓 + 2𝑠) ∙ 𝑄2 ∙ (4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ)𝑝௥ோ = 𝜓 + 2(1 + 𝛽) ∙ 𝑐ଵ − 2𝑎 ∙ (1 − 𝛽) − 2𝑠4

 

                 

Proof of Proposition 2. Find the partial derivatives of 𝑠  in the equations (7)-(9), 

respectively, డ௣೙ೃడ௦ = ொమ∙(ଵିఉ)ଶ∙(ସ௕ିொమ∙(ଵିఉ)మ)  , డఛೃడ௦ = ொସ௕ିொమ∙(ଵିఉ)మ   , and డ௣ೝೃడ௦ = − ଵଶ < 0. Based on 4𝑏 − 𝑄ଶ ∙
(1 − 𝛽)ଶ > 0 and 𝛽 < 1, we have డ௣೙ೃడ௦   > 0 ,డఛೃడ௦  > 0. 

Proof of Proposition 3. The partial derivatives of 𝛽  in the equations (8) and (9) 

respectively, are obtained as డఛೃడఉ = − ொ∙ቀ൫଼௕ିଶொమ∙(ଵିఉ)మ൯∙(௔ା௖భ)ାସொమ∙(ଵିఉ)∙(టାଶ௦)ቁ(଼௕ିଶொమ∙(ଵିఉ)మ)మ , డ௣ೝೃడఉ = ௔ା௖భସ . It is 

easy to knowడ௣ೝೃడఉ > 0. From equation (8), we have 𝜏ோ = (టାଶ௦)∙ொଶ∙(ସ௕ିொమ∙(ଵିఉ)మ) > 0, then 𝜓 + 2𝑠 > 0; 

based on 4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ > 0, 𝛽 < 1, 𝑘 > 0, we have డఛೃడఉ < 0.The partial derivatives of 𝛽 in 

the equation (7) (10) and (11), are obtained as 

⎩⎪⎪
⎨⎪⎪
⎧𝜕𝑝௡ோ𝜕𝛽 = − 𝑄ଶ(4𝑏(𝑎(1 − 𝛽) + 𝑓 − 𝛽𝑐ଵ − 𝑐ଶ + 𝑠) + 𝑄ଶ(1 − 𝛽)ଶ(𝑓 − 𝑐ଵ − 𝑐ଶ + 𝑠))2(4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ)ଶ𝜕∏௠ோ ∗𝜕𝛽 = − 𝑄ଶ ∙ (𝜓 + 2𝑠) ∙ (2𝑏 ∙ (𝑎 + 𝑐ଵ) + 𝑄ଶ ∙ (1 − 𝛽) ∙ (𝑓 + 𝑠 − 𝑐ଵ − 𝑐ଶ))4 ∙ (4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ)ଶ𝜕∏௥ோ∗𝜕𝛽 = − 𝑄ଶ ∙ (𝜓 + 2𝑠) ∙ (2𝑏 ∙ (𝑎 + 𝑐ଵ) + 𝑄ଶ ∙ (1 − 𝛽) ∙ (𝑓 + 𝑠 − 𝑐ଵ − 𝑐ଶ))2 ∙ (4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ)ଶ

 

Where 𝜓 = 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ . By setting డ௣೙ೃడఉ  , డ∏೘ೃ ∗డఉ  and డ∏ೝೃ∗డఉ to zero, 

from equation (8), we have 𝜏ோ = (టାଶ௦)∙ொଶ∙(ସ௕ିொమ∙(ଵିఉ)మ) > 0 , then  𝜓 + 2𝑠 > 0 . Based on 4𝑏 − 𝑄ଶ ∙
(1 − 𝛽)ଶ > 0, 𝛽 < 1, and 𝑘 > 0, when 𝛽 ∈ [0, min(1, Γଵ, Γଶ)], we have డ௣೙ೃడఉ < 0, డ∏೘ೃ ∗డఉ < 0, and 

డ∏ೝೃ∗డఉ < 0 , where Γଵ = 1 + 2 ∙ ௙ା௦ି௖భି௖మ௔ା௖భ  and Γଶ = ଵொమ(௙ା௦ି௖భି௖మ) ൫2𝑏(𝑎 + 𝑐ଵ) + 𝑄ଶ(𝑓 + 𝑠 − 𝑐ଵ −
𝑐ଶ) + 2ඥ𝑏ଶ(𝑎 + 𝑐ଵ)ଶ − 𝑏𝑄ଶ(𝑓 + 𝑠 − 𝑐ଵ − 𝑐ଶ)ଶ൯ = 1 + 2 ∙ ௕∙(௔ା௖భ)ାඥ௕మ∙(௔ା௖భ)మି௕ொమ∙(௙ା௦ି௖భି௖మ)మொమ∙(௙ା௦ି௖భି௖మ) . 



Proof of Proposition 4. According to the inverse induction method, the optimal decision 

of the EV manufacturer is first found by taking the partial derivatives of 𝑝௡ , τ in equation (4), 

respectively. 𝜕∏௠஽𝜕𝑝௡ = 𝑎 + 𝑡 + 𝑄 ∙ (1 − 𝛽)𝜏 + 𝑐ଵ − 2𝑝௡ 

                                      (S9) 𝜕∏௠஽𝜕𝜏 = −2𝑏𝜏 + 𝑄 ∙ (𝑘𝑡 − 𝑐ଵ + (1 − 𝛽)𝑝௡ + 𝑝௥) 

                            (S10) 

When 4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ > 0,the Hessian matrix  ൤ −2 (1 − 𝛽) ∙ 𝑄(1 − 𝛽) ∙ 𝑄 −2𝑏 ൨ of equation (4) 

with respect to 𝑝௡ and  τ are negative definite and there exist a unique optimal solution. By 

setting equation (S9) and (S10) to zero. The reaction function of 𝑝௡ and  τ are obtained by the 

joint solution: 𝑝௡ = − ିଶ௕(௔ା௧ା௖భ)ାொమ(ିଵାఉ)(௞௧ି௖భା௣ೝ)ସ௕ିொమ(ିଵାఉ)మ                     

    (S11) 𝜏 = 𝑄(𝑎 + 𝑡 + 2𝑘𝑡 − 𝑎𝛽 − 𝑡𝛽 − (1 + 𝛽)𝑐ଵ + 2𝑝௥)4𝑏 − 𝑄ଶ(−1 + 𝛽)ଶ  

 (S12) 

Substituting the resulting 𝑝௡ and τ into equation (5) and taking the partial derivative of 𝑝௥. 𝜕𝜋௥஽𝜕𝑝௥ = 𝑄ଶ(𝑎 − 2𝑓 + 𝑡 + 2𝑘𝑡 − 𝑎𝛽 − 𝑡𝛽 − (1 + 𝛽)𝑐ଵ + 2𝑐ଶ + 4𝑝௥)−4𝑏 + 𝑄ଶ(1 − 𝛽)ଶ  

(S13) 

Since డ∏ೝವడ௣ೝమ = − ସொమସ௕ିொమ∙(ଵିఉ)మ < 0, ∏௥஽  is concave in 𝑝௥ . By setting డ∏ೝವడ௣ೝ  to zero, then 𝑝௥  in 

the equilibrium state can be solved jointly. 𝑝௥஽ = ଶ(௙ି௖మ)ି௔∙(ଵିఉ)ା(ଵାఉ)∙௖భି(ଵିఉାଶ௞)∙௧ସ                           

  (S14) 

Substituting the optimal 𝑝௥ into equation (S11) and (S12), the optimal solution of 𝑝௡ and  τ are found as 

𝑝௡஽ = 14 ∙ ቆ2 ∙ (𝑎 + 𝑐ଵ + 𝑡) + 𝑄ଶ ∙ (1 − 𝛽) ∙ 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ + (1 − 𝛽 + 2𝑘) ∙ 𝑡4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ ቇ 

                     (S15) 



𝜏஽ = 𝑄2 ∙ 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ + (1 − 𝛽 + 2𝑘) ∙ 𝑡4𝑏 − 𝑄ଶ(1 − 𝛽)ଶ  

                                         (S16) 

Let 𝜓 = 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ , substituting 𝜓 into equation (S14) -(S16), 
then equation (S14) - (S16) can be simplified as follows: 

⎩⎪⎨
⎪⎧𝑝௡஽ = ଵସ ∙ ቀ2 ∙ (𝑎 + 𝑐ଵ + 𝑡) + 𝑄ଶ ∙ (1 − 𝛽) ∙ టା(ଵିఉାଶ௞)∙௧ସ௕ିொమ(ଵିఉ)మ ቁ𝜏஽ = ொଶ ∙ టା(ଵିఉାଶ௞)∙௧ସ௕ିொమ(ଵିఉ)మ𝑝௥஽ = టାଶ(ଵାఉ)௖భିଶ௔∙(ଵିఉ)ି(ଵିఉାଶ௞)∙௧ସ

                  

Proof of Proposition 5. Find the partial derivatives of 𝑡  in the equations (13)-(15), 

respectively,   డ௣೙ವడ௧ = ଼௕ିொమ∙(ଵିఉ)∙(ଵିఉିଶ௞)ସ∙(ସ௕ିொమ∙(ଵିఉ)మ)   ,    డఛీడ௧ = ொ∙(ଵିఉାଶ௞)ଶ∙(ସ௕ିொమ∙(ଵିఉ)మ) , డ௣ೝీడ௧ = − ଵିఉାଶ௞ସ . Based on 4𝑏 −
𝑄ଶ ∙ (1 − 𝛽)ଶ > 0 , 𝛽 < 1, and 𝑘 > 0, we have డ௣೙ీడ௧   > 0,   డఛీడ௧ > 0, డ௣ೝీడ௧ < 0. 

Proof of Proposition 6. The partial derivatives of 𝛽 in the equation (13) (16) and (17) 

respectively, are obtained as 

⎩⎪⎪
⎨⎪⎪
⎧𝜕𝑝௡஽𝜕𝛽 = − 𝑄ଶ ∙ (4𝑏 ∙ (𝑎(1 − 𝛽) + 𝑓 + 𝑡 + 𝑘 ∙ 𝑡 − 𝛽 ∙ 𝑡 − 𝛽 ∙ 𝑐ଵ − 𝑐ଶ) + 𝑄ଶ(1 − 𝛽)ଶ(𝑓 + 𝑘 ∙ 𝑡 − 𝑐ଵ − 𝑐ଶ))2 ∙ (4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ)ଶ𝜕∏௠஽ ∗𝜕𝛽 = − 𝑄ଶ ∙ (𝜓 + (1 − 𝛽 + 2𝑘)) ∙ (2𝑏 ∙ (𝑎 + 𝑐ଵ + 𝑡) + 𝑄ଶ ∙ (1 − 𝛽) ∙ (𝑓 + 𝑘 ∙ 𝑡 − 𝑐ଵ − 𝑐ଶ))4 ∙ (4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ)ଶ𝜕∏௥஽∗𝜕𝛽 = − 𝑄ଶ ∙ (𝜓 + (1 − 𝛽 + 2𝑘)) ∙ (2𝑏 ∙ (𝑎 + 𝑐ଵ + 𝑡) + 𝑄ଶ ∙ (1 − 𝛽) ∙ (𝑓 + 𝑘 ∙ 𝑡 − 𝑐ଵ − 𝑐ଶ))4 ∙ (4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ)ଶ

 

where 𝜓 = 2(𝑓 − 𝑐ଶ) + 𝑎 ∙ (1 − 𝛽) − (1 + 𝛽) ∙ 𝑐ଵ . By setting డ௣೙ವడఉ  , డ∏೘ವ ∗డఉ  andడ∏ೝವ∗డఉ  to zero, 

from equation (14), we have 𝜏஽ = ொଶ ∙ టା(ଵିఉାଶ௞)∙௧ସ௕ିொమ(ଵିఉ)మ > 0, then 𝜓 + (1 − 𝛽 + 2𝑘) ∙ 𝑡 > 0. Based on 

4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ > 0  , 𝛽 < 1 , and k > 0 ,  when 𝛽 ∈ [0, min (Γଷ, Γସ)] , we have  డ௣೙ವడఉ < 0 , 
డ∏೘ವ ∗డఉ < 0 , and డ∏ೝವ∗డఉ < 0 , where Γଷ = 1 + 2 ∙ ௙ା௞∙௧ି௖భି௖మ௔ା௧ା௖భ   and Γସ =
ଶ௕∙(௔ା௖భା௧)ାொమ(௙ା௞∙௧ି௖భି௖మ)ାଶඥ௕మ(௔ା௖భା௧)మି௕ொమ(௙ା௞∙௧ି௖భି௖మ)మொమ(௙ା௞∙௧ି௖భି௖మ) = 1 + 2 ∙
௕∙(௔ା௖భା௧)ାඥ௕మ∙(௔ା௖భା௧)మି௕ொమ∙(௙ା௞∙௧ି௖భି௖మ)మொమ∙(௙ା௞∙௧ି௖భି௖మ) . 

Proof of Proposition 7. From 𝑞ோ − 𝑞஽ = ଼௕௧ାொమ(ଶ௦(ଵାఉ)ି௧(ଷିସఉାఉమାଶ௞(ଵାఉ)))ଵ଺௕ିସொమ(ଵିఉ)మ , based on 4𝑏 −𝑄ଶ ∙ (1 − 𝛽)ଶ > 0  , 𝛽 < 1, and  𝑘 > 0 ,when 0 < 𝑠 < 𝜒1 ∙ 𝑡 , we have 𝑞ோ < 𝑞஽ ; when 𝑠 = 𝜒1 ∙𝑡, we have 𝑞ோ = 𝑞஽; when 𝑠 > 𝜒1 ∙ 𝑡, we have 𝑞ோ > 𝑞஽, where 𝜒ଵ = 𝑘 + 𝑄2∙(3−4𝛽+𝛽2)−8𝑏2𝑄2(1+𝛽)  

Proof of Proposition 8. From  𝜏ோ − 𝜏஽ = ொ∙(ଶ௦ି(ଵିఉାଶ௞)∙௧)ଶ∙(ସ௕ିொమ(ଵିఉ)మ) , 𝑝௥ோ − 𝑝௥஽ = (ଵିఉାଶ௞)∙௧ିଶ௦ସ , ∏௥ோ∗ −
∏௥஽∗ = ொమ∙(ଶ௦ି(ଵିఉାଶ௞)∙௧)(ଶ௦ା(ଵିఉାଶ௞)∙௧ାଶట)଼∙(ସ௕ିொమ(ଵିఉ)మ) , based on 4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ > 0  , 𝛽 < 1 , and  𝑘 > 0 , 



when 0 < 𝑠 < 𝜒2 ∙ 𝑡, we have 𝜏ோ < 𝜏஽；𝑝௥ோ > 𝑝௥஽ ; when 𝑠 = 𝜒2 ∙ 𝑡 , we have 𝜏ோ = 𝜏஽；𝑝௥ோ =𝑝௥஽; when 𝑠 > 𝜒2 ∙ 𝑡 , we have 𝜏ோ > 𝜏஽；𝑝௥ோ < 𝑝௥஽. It follows from equation (14) that 𝜏஽ = ொଶ ∙
టା(ଵିఉାଶ௞)∙௧ସ௕ିொమ(ଵିఉ)మ > 0, then 𝜓 + (1 − 𝛽 + 2𝑘) ∙ 𝑡 > 0. Thus, we have 2𝑠 + (1 − 𝛽 + 2𝑘) ∙ 𝑡 + 2𝜓 > 0. 

Therefore, when 0 < 𝑠 < 𝜒2 ∙ 𝑡, we have ∏௥ோ∗ < ∏௥஽∗; when 𝑠 = 𝜒2 ∙ 𝑡, we have ∏௥ோ∗ = ∏௥஽∗ ; 

when 𝑠 > 𝜒2 ∙ 𝑡, we have ∏௥ோ∗ > ∏௥஽∗, where 𝜒ଶ = 𝑘 + ଵିఉଶ . 

Proof of Proposition 9. When 𝑠 = 𝑡, we have 𝜏ோ − 𝜏஽ = ொ∙(ଶ௦ି(ଵିఉାଶ௞)∙௧)ଶ∙(ସ௕ିொమ(ଵିఉ)మ)  . Based on 4𝑏 −
𝑄ଶ ∙ (1 − 𝛽)ଶ > 0 , 𝛽 < 1, and 𝑘 > 0, when 𝑘 > ଵାఉଶ ,we have 𝜏ோ > 𝜏஽ ; when 𝑘 = ଵାఉଶ , we have 

𝜏ோ = 𝜏஽ ; when 0 < 𝑘 < ଵାఉଶ , we have 𝜏ோ < 𝜏஽. 

Proof of Proposition 10. ∏௚௢௩ோ ∗ − ∏௚௢௩஽ ∗ =
௧మ∙(ଵ଺௕ାொమ∙(ସ௞∙(ଵିఉା௞)ିଷ∙(ଵିఉ)మ))ିଶொమ∙(ସ௘್ାସ௘೛ାట)∙(ଵିఉାଶ௞)∙௧ାସொమ∙௦∙(ସ௘್ାସ௘೛ାటି௦)ଵ଺∙(ସ௕ିொమ∙(ିଵାఉ)మ) . To simplify the 

equation, let 𝐴 = 4𝑒௣ + 4𝑒௕ + 𝜓  and 𝐿 = 16𝑏 + 𝑄ଶ ∙ (4𝑘 ∙ (1 − 𝛽 + 𝑘) − 3 ∙ (1 − 𝛽)ଶ)  , based 

on 4𝑏 − 𝑄ଶ ∙ (1 − 𝛽)ଶ > 0 , we have 16𝑏 − 3𝑄ଶ ∙ (1 − 𝛽)ଶ > 0  , then we have 𝐿 > 0 ; and  ∏௚௢௩ோ ∗ − ∏௚௢௩஽ ∗ = ௅௧మିଶொమ∙஺∙(ଵିఉାଶ௞)∙௧ାସொమ∙௦∙(஺ି௦))ଵ଺(ସ௕ିொమ∙(ିଵାఉ)మ) . According to ∏௚௢௩ோ ∗ − ∏௚௢௩஽ ∗ =
௅௧మିଶொమ∙஺∙(ଵିఉାଶ௞)∙௧ାସொమ∙௦(஺ି௦))ଵ଺∙(ସ௕ିொమ(ଵିఉ)మ)  , 𝑡ଵ and 𝑡ଶ can be solved as follows: 

⎩⎪⎨
⎪⎧𝑡ଵ = 𝑄ଶ ∙ 𝐴 ∙ (1 + 2𝑘 − 𝛽) − ඥ𝑄ସ ∙ 𝐴 ∙ (1 + 2𝑘 − 𝛽)ଶ − 4 ∙ 𝐿ଶ ∙ 𝑄ଶ ∙ 𝑠 ∙ (𝐴 − 𝑠)𝐿ଶ𝑡ଶ = 𝑄ଶ ∙ 𝐴 ∙ (1 + 2𝑘 − 𝛽) + ඥ𝑄ସ ∙ 𝐴 ∙ (1 + 2𝑘 − 𝛽)ଶ − 4 ∙ 𝐿ଶ ∙ 𝑄ଶ ∙ 𝑠 ∙ (𝐴 − 𝑠)𝐿ଶ

 

Therefore, when 0 < 𝑡 < 𝑡ଵ  or 𝑡 > 𝑡ଶ , we have ∏௚௢௩ோ ∗ > ∏௚௢௩஽ ∗  ; when 𝑡ଵ < 𝑡 < 𝑡ଶ , we 

have ∏௚௢௩ோ ∗ < ∏௚௢௩஽ ∗. 


