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Hi ol &A= Growth Model

[nts

|=71%t - 100 EI) <
=288k 3516 =882 1
k: 2 Hg <
Vear Exponential Logistic Extended Logistic oo
Growth Model | Growth Model | Growth Model =

0 100 100 100| 0028441411

1 118 1174880546 116.9906697| 0.033560865

2 139.24 137.9261643 136.659238 0.03960182

3 164.3032 161.769691 159.3481753| 0.046730148

4 193.877776| 189.5275215 1854127905| 0.055141575

5 2287757757 2217613231 215.2079473| 0.065067058

6 269.9554153 259.081077 249.06832| 0.076779128

7 318.5473901 3021351074 287.2805361| 0.090589371

8 3758859203 3515922416 330.0456081) 0.106907258

9 4435453859 408.1130478 3774304661 0126150565

10 523.3835554 472.3063319 429.3084008| 0148857666

11 617.5825953 544.6603164 4852901256 0175652046

12 7287592625 6224853378 544.6502891| 0.207269415

13 859.9359298 7147367822 606.2589079| 0.244577909

14 1014.724397 811.9238139 668.533372| 0.288601933

15 1197.374789 915.891999%6 7294338859 0.340550281

16 1412902251 1024.60925 786.5320067| 0401849332

17 1667.224656 1134.925977 837.1855802| 0474182212

18 1967.325094 1242343545 878.8499477 0.55953501

19 2321443611 13408411306 909.5408761| 0.660251311

20 2739.30346| 1422839959 9284386351 0.779096547

21 3232.378083 1479415806 936.0937619| 0.919333926

22 3814.206138 1500.896765 937.6907593| 1.084814033

23 4500763243 1477983286 938.9048959| 1.280080558

24 3310.200627 1403471497 952.1623471| 1.510495059

25 6266.86274 1274507749 996.8272706| 1782384169
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3. Fibonacci number2t 2t El Rabbit pairs2| kst
FE L ORENE B F7\7} ALE 02EN 7} B e
2. O{ZE7IE B 7|0} kie] {TIETS WLk Rabbit pairs ,
3. IZEN|E nE7|7H AL SO 7000 . w0
/ 6000
5000 {
i ."l 5000
I{ 2'11 2000 ,‘I‘ 4000 ® living adult
b 3000 .‘f‘ —=— rabhit pairs 3000 B living young
IMiC S / 2000
1000 - s 1000 I
0 TSP _" —v—'.‘(./. e [+ 8 BRIty 1 | I,I.‘I:I: A
12345678 21011121314151617181820 13 5 7 8 11131517 19
dead rabbit pairs
Period | young pairs | living young | adult pairs | living adult | dead rabbit pairs rabbit pairs n 0 1 2 3 4 5 6
1 1 1 0 0 0 1 1 1 0 0 0 0 0 0
2 0 0 1 1 0 1 2 0 1 0 0 0 0 0
3 1] 1 1 1 0] 2 3 1 0] 1 0 0 0] 0
4 1 1 2 2 0 3 4 1 1 0 1 0 0 0
5 2 2 3 3 0 5 5 2 1 3 0 1 0 0
6 3 3 5 5 0] 8 6 3 2 1 1 0] 1 0
7 5 5 8 8 0] 13 7 5 3 2 1 1 0] 1
8 8 8 13 13 0 21 8 8 5 3 2 1 1 0
9 13 13 21 21 0 34 9 13 8 5 2 2 1 |
10 21 21 34 34 0] 55 10 21 13 8 5 3 2 1
11 34 34 ] 55 0 89 11 34 21 13 8 5 3 2
12 55 55 89 89 0 144 12 55 34 21 13 8 3 3
13 83 89 144 144 0 233 13 83 55 34 21 13 8 5
14 144 144 233 233 0] 377 14| 144 89 55 34 21 13 8
15 233 233 377 377 0 610 15 233 144 89 55 34 21 13
16 377 377 610 610 0 987 16 377 233 144 &9 55 34 21
17 610 610 987 987 0] 1597 17 610 377 233 14 89 55 34




4. Markov Process2} el S=A
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(e 1_6 YO Yn
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1 3 5 7 9 111315171921 2325272931

ADiS o134 [BOI2 olz4 [AnIS 217572 [BOI2 9IRE7E |
1,000 2,000
2,030 970 2.03000 0.48500
1,062 1938 052305 1.99814
107 1A 10C71a ACINAA
2,500
ADL2 TjH] BORS @174
3,000 2,000
2,500
1,500
2,000
1,500 "~ 1,000
\‘-
1,000 Y
500
500
Lo}
a
a 500 1,000 1,500 2,000 2,500 3,000
E = 2 E 25
1,716 1,284 1.28697 077032
1,357 1,643 0.79040 1.28027
1,695 1,305 1.24928 078422
1,377 1,623 081243 1.24355
1,676 1,324 121702 0.81590
1,395 1,605 0.83238 121210
1,659 1,341 118929 0.83551
1411 1,589 0.85039 1185086
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5. 2 & (Google Matrix)2| X|5lAoAM e H&

d Mol HEAIA Z HollM 2| X5t HXAIZEE ol F3t=

]

T2 #H(Google Matrix)= A X|st

2ZE & Atk A 2 Hof| Elst= AYF= HMetEl He[2] X[EHE FE Sust=ed Zile Al

of dF¥e BAE JHXL ASH, ol Zt HollMe| X|etE HAMAZhnt ol FE d[3|5HA Elch kA
ol
=

el S X Mol HiPS Sotof ofzfot 2 A2 Sof 2 HollMeol XI5t H

M=(1—m)A+mS 0<m<1),
Mv=v, v>0, vl =1

£ Jlvtez 5 ZH do| RAMEISLEIL H1, S Kot Mol sidg &l 2= £ A= Stochastic

Kot HMAAZHE o EE = A= ol Aoz MAHE HE I HE HE (Perron vector) volCl.

ol elgl 4= 2008W 108 S5HR IS E HBSIAUCH MA 384 AN HjaoR 9T

A3E Y s 945 3 94 A
Vs 10,387 10,010 20,397
7HA 10,980 11,881 22,861
TR AR RA 47,010 49,262 96,272
4 7,335 6,969 14,304
9 A7) 8,806 8,476 17,282
ZHAt 9,223 8,305 17,528
e 95,497 100,450 195,947
33 31,401 33,288 64,689
ATIY 8,640 8,317 16,957
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o s A 7F gt

Lt XSk Mo HldE S5l d2 £ A= Stochastic Matrixe I7|7F 38491 HAtzZHo|c &2
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otk R FPAEA F 534 AASE AR WHNo] RE:ae] ¥ =N A2tk
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TE FARYT A kS 3 gl
FANYF 1/5 1/4 1/5 1/5 1/5
AL 1/5 0 1/5 1/5 1/5
el 1/5 1/4 1/5 1/5 1/5
SA T 1/5 1/4 1/5 1/5 1/5
Hh 1/5 1/4 1/5 1/5 1/5

[¥ 4] Column Stochastic Matrix

1/5 1/4 1/5 1/5 1/5
1/5 0 1/5 1/5 1/5
S=|1/5 1/4 1/5 1/5 1/5
1/5 1/4 1/5 1/5 1/5
1/5 1/4 1/5 1/5 1/5

0|2} o] AlXl 384702 AF™E X|stEAL| =& ulsiof =EH MA X5t Mol ¥ S ol 3¢t
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4 2
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6. TAMFolA2| AY JefEo| &

1) Excel-Grapher with parameters
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2) Excel-Grapher with a composition ft.
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4) Excel-Grapher with range and equations
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6) Excel-Grapher with a tangent line
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7) Excel-Grapher with parametric ft
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8) Excel-Grapher 3D
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