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n = 0.01

 = 0.01 a = 0.5

k# = 2500 c# = 25

k## = 625 c## = 18.75  

(1) (2) (3) Mathematica 12

NDSolve crdAP

 = r te

x0 c0 k0  

crdAP[te_, a_, r_, n_, x0_, c0_, k0_] := NDSolve[{ 

x'[t] == x[t] (1 - x[t]) (k[t]^a – Exp[-r] (k[t]^a + a k[t]^(a - 1) k'[t])), 
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c'[t] == a k[t]^(-1 + a) x[t] k'[t] + k[t]^a x'[t], 

k'[t] == k[t]^a - c[t] - n k[t], 

x[0] == x0, c[0] == c0, k[0] == k0}, {x, c, k}, {t, te}]; 
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(3) Mathematica 12 NDSolve

cogKR  = r  = s te

 

cogKR[te_, a_, s_, r_, n_, c0_, k0_] := NDSolve[{ 

c'[t] == c[t]/s (a k[t]^(-1 + a) - n - r), 

k'[t] == k[t]^a - c[t] - n k[t], 

c[0] == c0, k[0] == k0}, {c, k}, {t, te}]; 
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Mathematica 12 NIntegrate

k0 = 1 k0 = 100 2 1000  

k0 = 1

x0 = 0.99 c0 = 0.72 k1000 = 27

(6) k## = 625

0.53 n = 0.01  = 0.01

k0 = 1 PDCA

 

n = 0.07  = 0.07 PDCA

x0 = 0.99 c0 = 0.097 k## = 12.7551(t =1000)

(6)

0.987457 (t =1000)  

k0 = 100 PDCA

x0 = 0.99 7 c0 =3.0~3.94697

1000 1

c0 = 

3.94697 2

t = 1000

PDCA

c0 = 3 3  

1 PDCA  

 Optimal PDCA 

c0 3.94697 3.0 3.4 3.5 3.6 3.65 3.7 3.94697 

k1000 625.006 689.978 649.978 639.978 629.978 624.978 619.979 595.279 

c1000 18.7499 19.3674 18.9947 18.8978 18.7994 18.7496 18.6994 18.4453 

W Optimal 357.615 - - - - - - -

W PDCA - 357.074 357.513 357.52 357.495 357.471 357.441 357.193 

WPDSA/WOpt. - 0.998487 0.999716 0.999734 0.999664 0.999598 0.999513 0.998818 
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x0 = 0.99 c0

2.60~2.70

c0 = 2.5882

 

A1

( ) k* k** k**2 1000

A1 3

c0 = 2.60~2.614254 c0 

= 2.614255~2.63 c0 = 2.64~2.70

 

A1 PDCA ( 60 ) 

 Optimal PDCA 

c0 2.5882 2.60 2.61 2.614254 2.614255 2.63 2.64 2.70 

k**(dkt /dt >0) - 267.262 291.039 334.808 - - - - 

k**2(dkt /dt>0) - 1036.39 430.978 335.61 - - - - 

k* - 1087.09 523.891 476.276 476.274 396.375 370.568 300.43

k**(dkt /dt <0) - 1406.42 664.403 610.137 610.127 523.026 - - 

k1000 625 506.999 505.871 505.438 505.438 503.853 502.85 496.843 

W Optimal 340.324 - - - - - - - 

W PDCA - 286.018 334.494 336.021 336.021 338.0 338.461 339.149 

WPDCA/ WOpt. - 0.840428 0.982868 0.987356 0.987357 0.99317 0.994526 0.996546 

A1

( )  2.614254~2.614255

2.60

0.840428 2.61 0.982868

 

A2

  2.614254
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0.99317  

A3

 2.70 0.996546

 

 
A1 PDCA (c0 = 2.60) A2 PDCA (c0 = 2.61) 

 
A3 PDCA (c0 = 2.7) 
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 0  
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2.61  0
625 PDCA  = 2.70

339.149 340.324  

Cass, D. Optimum Growth in an Aggregative Model of Capital Accumulation. Rev. Econ. Stud. 1965, 

32, 233–240.  

Koopmans, T.C. On the Concept of Optimal Economic Growth. Cowles Foundation Discussion Papers. 

1965, No.163. 

, 2012 

Sakaki, Shungo. A Method of Building Simulation Model for Organizational Decision-making and 

Inter-organizational Control. Evol. Inst. Econ. Rev. 2018, 15, 289–313. 

. PDCA . . 2021. 9 , 

pp.11 20 

Uzawa, Hirofumi. Optimal Growth in a Two-Sector Model of Capital Accumulation. Review of 

Economic Studies 1964, 31, 1–24. 

Uzawa, Hirofumi. Optimum Technical Change in an Aggregative Model of Economic Growth. Int. 

Econ. Rev. 1965, 6, 18–31.  

Weibull, J.W. Evolutionary Game Theory; MIT Press: Cambridge, MA, USA, 1995. 

,  2020 

 

－ 19 －




