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00 (00)0 000000 neNU{0}00000n000 (factorial) n! O

0! := 1,
nl:=nn—-1)---2-1, (n€N)
goooon

D0 (0000)0neNU{0}00<k<nOOO000O

(1) = w5

00000 (binomial coefficient) 0 0 O O

O0nrneNO1<k<nOUOOOOOOOODOODOO

ny n—1 n n—1
k) \k—1 ko)
DD(DDDD)D neNOOOOOOOOOOOOO

(z+y)" = i (Z) " FyP,

k=0

00 (00000000)0 Fr=1,FR=1F,=F, 14 F,» (n>3)000000 {F,}pex O
000000 (Fibonacci) 00000000 F,0,0000000000000000

ODO0{F},n00002000000000
1,1,2,3,5,8,13,21, 34, 55,89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, . . .

00020000000000000000000O0 ()booooooo

Fyy = 6765,

Fyy = 102334155,

Feo = 1548008755920,

Fgo = 23416728348467685,

Fioo = 354224848179261915075,

Fia0 = 5358359254990966640871840,

Fi40 = 81055900096023504197206408605,

Figo = 1226132595394188293000174702095995,

Figo = 18547707689471986212190138521399707760,
Fyop = 280571172992510140037611932413038677189525.

oo»00F01000r-100 F,000000000000000000

F,/F, = 1.00000000,  F;/Fg = 1.62500000, Fio/Fy = 1.61797753, Fi7/Fis = 1.61803445,
F3/F, =2.00000000, Fy/F; =1.61538462, Fj3/F2 = 1.61805556, Fig/F17; = 1.61803381,
F,/F3 = 1.50000000, Fy/Fg =1.61904762, Fi4/F13 = 1.61802575, Fio9/F1s = 1.61803406,
F5/F, = 1.66666667, Fio/Fy = 1.61764706, Fi5/F14 = 1.61803714, Fyy/Fi9 = 1.61803396,
Fs/F5 = 1.60000000, Fj;/Fo=1.61818182, Fis/F5 = 1.61803279, Fjy/Fy = 1.61803400.
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00(@O0O0)0 «z2=2+10000000

00000000 1:a=1.61803399--- 0000 (golden ratio) 00O ODOODO

O0((@CO0O0O0OD0)0 D00D00000A{F}.w.x00nO00000DO0OODODOO

A (5D
VARVANE 2 )
00 (00000000000 0)O 00000000 {F.}.exOOOOO

F, =

lim F”H—Oz—l—i_\/S
n—oo [, T 2 )

O (modulo) mO OO

OO0 (@mOO0O000)D 00 a,bezO00 mOO0O0O000 (congruent) 00000 0a—5b0
mOO000000000000a=b (modm)0000O

mO00000000000000

(mod 2)}pen : 1,1,0,1,1,0,1,1,0,1,1,0,...

{F, (mod 3)}nex : 1,1,2,0,2,2,1,0,1,1,2,0,2,2,1,0,...

{F, (mod 4)}pex : 1,1,2,3,1,0,1,1,2,3,1,0,1,1,2,3,1,0,...

{F, (mod 5)}pen : 1,1,2,3,0,3,3,1,4,0,4,4,3,2,0,2,2,4,1,0,1,1,2,...

{F, (mod 6)}nex : 1,1,2,3,5,2,1,3,4,1,5,0,5,5,4,3,1,4,5,3,2,5,1,0,1,1,2,3, ...

00 (000000000000)0mO0000000000000 {F, (mod m)}ex00000
0000000000000 NeNDOOOODODODODOOOOOO0OO

Foun=F, (modm), n=12...

goboboobogdobbodggodobobogodboooooaoobon

00000 (Pigeonhole principle), Dirichlet(0 0O, 1805-1859) 0 000000 O

gogbobuoodgdbn>mudibibOnbddd nU0oooooooobooo
gobbob20000boobooooboboooobobobooan

mO00000000000000

m =2 m =3 m =4 m=2>5

1 1 1 1

11 11 11 11
101 121 1 21 121
1111 1001 1331 1331
10001 11011 10201 14141
110011 121121 112211 100001
1010101 1002001 1230321 1100011

11111111 11022011 13133131 12100121
14
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0000000000000 0000000000O0O0ODOO000 (000000 OoOooo
O00000000oQoOooOo0OLOOoOooOOoOoOooooooO)o

Dirichlet 000 D000000000meNDeeNOODODOOOODOOOOODOO
mn+ae0000000000000

/

Dirichlet 00000000000 (IT)D me NO aG}NDDDDDDDDDDDDDD\

i #{zO000 mn+e0000 } 1
im = :
z—00 #{00D0DOO} #HEkeN|1<Ek<mOOEKOmOOOOO}

m=40000 (4n+100000 4n+30000)0

2000000000 4n+100 404300000000

{5,13,17,29, 37,41, 53,61, 73,89, 97,101, 109, 113,137,149, 157,173, 181,193, 197},

{3,7,11,19,23,31,43,47,59,67, 71,79, 83,103,107, 127, 131,139, 151,163,167, 179, 191, 199}.
#{x0004n+10000 }<#{z000 40430000}

000000000000000286100000000000000000 ():

x 5| 17|41 | 100 | 200 | 461 | --- | 26849 | 26861
#{O000O4n+10000 } |1 3|6 | 11 | 21 | 44 | --- | 1472 | 1473
#{0004n+30000 } |1 3| 6 | 13 | 24 | 44 |--- | 1472 | 1472

0000000000 Dirichlet OO0 (IHNODOODOOO0OOOOO
. #{0004n+10000 } . #{200O 44300001 1
im — ——
z—00 #{2000OOO } z—00 #{2000OOO } 2

00 (000, 1876)0 {F,}wx 000000000002z RO0OD0O0OOOOO00
= <n51> ! (nIQ> ! (n;3> ot <[<n[ﬁ/12;/21)'

D000 (00oooooogooooog)
1] 0000000000000 0000000000000000000 (m=2,3,4,5)

n

2l 00000 () }:(Z):Tz (ii) i}—nﬂﬁ)za

k=0 k=0

[3] 10000000 100002000000000000000 200000000

Jodgd
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