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(1)’ (2)’ (3)’ Mathematica12 NDSolve

crdAP

(7) (3)’  NDSolve 

 cogKR ρ r σ s te  

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])), 

    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}]; 

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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c0=3.46~3.48 c0=3.65
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0.9988  

c0>9

( )

0.8465~0.6223

(c0=9~10) ( 6 )  

1 k0=100 (PDCA)  

 Optimal Budgetary Control Management (PDSA) 

c0 3.94697 0 ~  2.377~  2.4103~  3.46~3.48 3.65 3.94697~ 9 ~ 10 

k1000 625.006 274.9 ~  752.379 748.97 642.978 624.978 595.279 ~ 0.0034 

c1000 18.7499 0.04 ~  19.9065 19.8776 18.927 18.7496 18.4453 ~ 0.1582 

W Optimal 357.615 - - - - - -  
W PDCA - 5.058 ~ 

91.654 
303.11 ~ 
347.152 

347.17~  357.522 357.471 357.193~ 302.734~ 
222.556 

WPDCA/WOpt. - 0.0141 ~ 
0.2563 

0.8476 ~ 
0.9707 

0.9708~  0.999738 0.999598 0.99882~ 0.8465 ~ 
0.6223 

Path Type  -1     

  
5 (PDCA)    6 (c0 = 0~10). 
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