4 0O0OB
4.1 00O
41.1 000000000000

gboooooooooooooooboooobooboooboobooboobobobooobogobon
ooooooo

1,1,2, 3,5, 8,13, 21, 34, 55, 89, 144, ...

gbooboboooboboobobooboboL,10obobo200b0b0O00O00bOOD
00000 1B30000000000000000O0 (Fibonaccl)) 0O0OOOOOOOOOODO
D000DO00000O00O0oooooooooool

go ood
supobobobobobob

s bobobOobobobobobobobobobOonbo
spboboboobooboboobooooon

B0 poobooboooboooooboooon

210 000b0000b00b0oon
00bobogoboobgbon

550 |0 0O0DbO0OD

Yo mooobobooboob

0000000000000 000000000000000000000@EO00O)

O00000»-,000000 F,00000000000000 180000000 (1707—1783)
gbooooobooboooboon

F, =

RS- (51

0000000000000 000000000000000 (1786 —186)0 00000
oooon

lDooooDDO0OO000DO0000DDO000



4.1.1.1 00O00O0O0OO0OOOOOOO0OO0

000 (Golden ratio) 0 ¢ > 0000 a:b=a+b:a000000000000000
gboboooobooooooooooooooooooooooobooooooooooonoo
ub 1,100000 2000000000000 30000000000O0O00O0OOO0DOO
gbobooboobboobooboooboobooobooboooboobooonobo
gbobooboobobooboobooobobooo

21

i
s T

000000 2—2—1=00000000 ¢00000000000000000000
000000008 :5000000000000000

1+v5 |
2

¢ = = 1.6180339887 - - -

D0000 0000000 ¢*0 ¢+1000000000000
¢*=¢+1
0000 ¢000000000000D00000D0O0O0O0O0O0O0O0O0O0DO0OO0O00ODO0O
P=¢>p+1=(p+1)p+1=¢p>+0o+1=206+1

ooooo¢"d o0 100000000

" =ap+b |aOD0 60D
=9 1
P*=¢+1 1
=20 +1 2
3
5
8

¢t =3¢+ 2
¢°=5¢+3
¢*=8¢p+5
¢"=13¢ + 8 13
=219+ 13 21 13

|| W (N |~ |=|O

O N[O W (N =3

n ¢n:Fn¢+Fn71 Fn anl

gooobouobog bbb b0obob ... oooboboooboo
ubboobodgboobbooboobooobooboonbobd



4.1.1.2 0000O0O0OOOOO

000000000000BOOO0OOODOO0OD 100000000000000O0000
00000000000000000000000000000000000000
1 5 1-+5
2?=r+1000 a= ZV,BZ ;FDDDD

Fn=F, 1+ Fn 2

000000000 a+8=1,a8=-10000
F,—aF,_1=0(F,—1 —aF,_3)
0000000 F,—-aF, ;000 A00000000000000000
F,—aF, 1=p"2%F,—al)=8"21-a)=p3""..0
ood
Fo —BF, 1=a"2(Fy, — BF)) =a"2(1 - B) =a" ! ..0
ooood

F, - BF, 1= a1
Fy—alF, 1= /Bn_l
oo20000000 F,. 000000

(Oz—ﬁ)Fn:a”—ﬁ”

a—pB=+500

F%::Jg{(1+évg)n_(l_;¢g>n}

gboooooooooooogoooboooobobooobooboobobobobobobon
obooboobooboooooooooooooogoooogoonDo

4.1.1.3 0O0OO0O..
0000000022 -2-1=00002000000000000000000000

20000 0 0g
224+r+1=0|w,~1—-w 10000
> —2-1=0| ¢,1—¢ (DO0O0O0D0DOO ¢
2 —r+1=0|w+1,—w| —-10000
P?4+z2-1=0|¢p—1,—¢

Oo|joojg|o

OUbdbDe¢U 10000 wODO2000000000000O0000O0DOOOOOODO



