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𝐴(𝑛, 𝑛) < 𝑓𝜔(𝑛)

Ackermann Function 
(Ackermann,1928)

𝐶 𝑎 = 𝑎 →𝑎 𝑎
< 𝐹𝜔3(𝑎)

Peter Hurford’s 
extensions of 
chained arrow 
notation
(Hurford, 2011)

𝐴 1,1,⋯ , 1 < 𝑓𝜔𝜔(𝑛)

Taro’s Multivariable 
Ackermann function
(Taro, 2007)

𝑛, 𝑎, 𝑏, 𝑐, 𝑑, …
≈ 𝑓𝜔𝜔

𝑎 (𝑛)

Array Notation
(Bowers, 2013)

𝑛 < 𝑓3(𝑛)

Tetration
(Rucker, 1901)

𝑛 ↑𝑛 𝑛 < 𝑓𝜔(𝑛)

Arrow Notation
(Knuth, 1976)

𝐴𝑘 1,1,⋯ , 1 , 𝑛
< 𝑓

𝜔𝜔𝜔(𝑛)

Taro’s Double List
Ackermann function
(Taro, 2007)

𝐴𝑘 [[… 1,… , 1 … ], [… 3 … ]
< 𝑓𝜀0(𝑛)

Taro’s Multiple List Ackermann 
function
(Taro, 2007)

10,10 100 2
≈ 𝑓

𝜔𝜔100 (10)

BEAF Multi 
Dimensional Array
(Bowers, 2013)

3,3 0,2 2
≈ 𝑓

𝜔𝜔𝜔
2 (3)

BEAF Super 
Dimensional 
Array
(Bowers, 2013)

10 ↑↑ 100&10 ≈ 𝑓𝜀0(101)

BEAF Higher Tetrational Array
(Bowers, 2013)

𝑆𝑆63 3, 𝑥 + 1, 𝑆
< 𝑓𝜔2+1 (63)

Fish’s Number 
Version 1
(Fish, 2002)

𝑆𝑆63 3, 𝑥 + 1, 𝑆
< 𝑓𝜔3 (63)

Fish’s Number 
Version 2
(Fish, 2002)

𝑠𝑠(2)63𝑓 < 𝑓𝜔𝜔+1×63+1 (63)

Fish’s Number Version 3
(Fish, 2002)

tim
e

size 𝑓𝜔𝜔 𝑛 𝑓𝜀0 𝑛𝑓𝜔2 𝑛
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𝑓𝜔 𝑛

2008年 Googology Wiki 誕生

1996年 :Large Number Site 誕生

𝑛(𝑘) < 𝑓𝜔𝜔 (𝑘)

Block subsequence theorem 
(Friedman, 1998)

𝑛(𝑘) < 𝑓𝜀0+1 𝑛

Kirby-Paris hydra
(Kirby & Paris, 1982)

G(𝑛) < 𝑓𝜀0 𝑛

Goodstein sequence
(Goodstein, 1944)

E100#100#...#100
< 𝑓𝜔99(100)

Hyper-E Notation
(Saibian, 2008)

E100#^(100)100
< 𝑓𝜔𝜔(100)

Hyper-E Notation
(Saibian, 2013)

< 𝑓𝜔+1(10)

Small primitive sequence 
number
(Bashicu, 2014)

< 𝑓𝜀0+1 (10)

Primitive sequence number
(Bashicu, 2014)

2002年 2ch 巨大数スレ誕生

E100#^#^#100
< 𝑓𝜀0(100)

Cascading-E Notation
(Saibian, 2013)

𝑁 ↑ 𝑁 𝑁 𝑁
< 𝑓𝜔3(𝑁)

Bird’s rotating Arrow 
Notation
(Bird, 2000)

𝑛, 𝑛 𝑘 + 1 2
< 𝑓

𝜔𝜔𝜔(𝑛)

Bird’s Multi-
Dimensional Array
(Bird, 2006)

{𝑛, 𝑛 1,1,⋯ , 1,2 2}
< 𝑓

𝜔𝜔𝜔
𝜔 (𝑛)

Bird’s Hyper-
Dimensional Array
(Bird, 2006)

𝑛, 𝑛,⋯ , 𝑛
< 𝑓𝜔𝜔(𝑛)

Bird’s Linear Array
(Bird, 2006)

𝑎$ 0 2 < 𝑓𝜀0(𝑎)

Bracket Notation of Dollar 
Function
(Whytagoras, 2013)

𝑎$ [0][0]2 < 𝑓𝜗 ΩΩ (𝑛)

Extended Bracket Notation 
of Dollar Function
(Whytagoras, 2013)

1 0,1 2 0,1 2

, 1

< 𝑓≫𝜓(𝜓𝐼 (𝐼
𝜔))(𝑛)

Linear Array Notation of 
Dollar Function
(Whytagoras, 2013)

Pair(𝑛) ≈ 𝑓𝜗(Ω𝜔)(𝑛)

Pair sequence 
number
(Bashicu, 2014)

𝑓𝜓0 Ω𝜔 (𝑘)<SCG(𝑘)

< 𝑓𝜓0 (𝜖Ω𝜔+1) (𝑘)

Subcubic Graph Number 
(Friedman, 2006)

≈ 𝑓𝜓0 (𝜀Ω𝜔+1) (𝑘)

Buchholz hydra
(Buchholz, 1987)

𝐻(𝑛) < 𝑓𝜗(𝜖Ω+1)

Bird’s H Function
(Bird, 2014)

𝑆(𝑛) < 𝜗(𝜃1(Ω))

Bird’s H Function
(Bird, 2013)

𝑈(𝑛) < 𝑓𝜗 Ω𝜔 (𝑛)

Bird’s U Function
(Bird, 2014)

FPLCI 𝑎 < SMAH+

Finite Promise Games
(Friedman, 2009)

USGDCS2 𝑘 < 𝐻𝑈𝐺𝐸+

Greedy clique sequence
(Friedman, 2010)

{n, n [1 [1 [ ... [1 [1, 2] 2] ... ] 2] 2]
2} < 𝑓𝜀0 𝑛

Bird’s Nested Array
(Bird, 2006)

Bm10(9)

bashicu Matrix System
(Bashicu, 2014)

𝐷5 99 ≈ CoC

Loader Number
(Loader, 2001)

1 2/𝑆𝑛2 2

< 𝑓𝜗 ΩΩ (𝑛)

Bird’s Hierarchical 
Hyper-Nested Array 
Notation
(Bird, 2014)

𝑓𝜓 ΩΩ (𝑛)

𝑆 𝑛 ≈ 𝑓𝜗 ΩΩ (𝑛)

Bird’s H Function
(Bird, 2014)

3,3,3/2
< 𝑓𝜗 Ω𝜔+2

BEAF Super 
Dimensional Array
(Bowers, 2013)

{𝑛, 𝑛 [1 [1 [1 [1
[1 /4 2 /5 2]
2] 2] 2] 2] 2]
< 𝑓𝜗 Ω𝜔 (𝑛)

Bird’s Hierarchical Hyper-
Nested Array Notation
(Bird, 2014)

𝐹6
63(3) ≈ 𝑓𝜁0+1(63)

Fish’s Number Version 
6
(Fish, 2007)

TREE 𝑛
< 𝑓𝜗(Ω𝜔𝜔) (𝑛)

(Friedman, 2006)

Circle 𝑘 < 𝑓𝜖0 (𝑛)

(Friedman, 2000)

𝑓Γ0 𝑛 𝑓𝜓 𝜖Ω𝜔+1
(𝑛)

𝐿100,10 10,10&, 𝐿, 10

< 𝑓𝜗 Ω𝜔 +2 10 ~𝑓𝜓 𝜓𝐼 0
10

Super Dimensional Array
(Bowers, 2013)

𝑓𝜓 Ω𝜔 (𝑛)𝑓𝜓 𝜖Ω+1 (𝑛)

𝑛R𝑚

R Function
(Hyp cos, 2013)

𝑛R … 𝑛 nests … 0 …

< 𝑓𝜀0(𝑎)

Brace Notation
(Hyp cos, 2013)

𝑠 𝑛,⋯ , 𝑛 < 𝑓𝜔𝜔(𝑛)

Linear Array Notation
(Hyp cos, 2016)

𝑠 𝑛, 𝑛 1 1 1,2 2 2 2
< 𝑓𝜀0(𝑎)

Expanded Array Notation
(Hyp cos, 2016)

𝑛, 𝑛 1⋅𝑛 2 < 𝑓𝜀0(𝑎)

Expanding Array Notation
(Hyp cos, 2016)

s(n,n{1{1⋯
1,2` ⋯ 2`}2}2)
< 𝑓𝜗(𝜖Ω+1)

Expanding Array 
Notation
(Hyp cos, 2016)

s(n,n {1` `…`2} 2) <
𝑓𝜗(Ω𝜔)

Multiple Expanding Array 
Notation
(Hyp cos, 2016)

s(n,n {1 ,, 1 ,, 2} 2) <
𝑓𝜓 𝜓𝐼 0

𝑛

Primary dropping array 
notation
(Hyp cos, 2016)

TR ZFC, 21000 < ZFC

Transcendental Integer
(Friedman, 2014)

𝑓64(4) < 𝑓𝜔+1(64)

Graham’s Number
(Gardner, 1977)

𝑐𝑔 𝑛
= n → 𝑛 → ⋯ → 𝑛

𝑛

< 𝑓𝜔2 (𝑛)

Conway’s chained 
arrow notation
(Conway, 1996)

BB 𝑛 < 𝑓𝜔1
CK 𝑛

Busy Beaver Function
(Tibor Radó, 1961)

Ξ 𝑛

Xi function
(Adam Goucher, 2013)

𝐹4
63 3 < 𝐹

𝜔
𝜔𝜔+1 63
CK +1

(63)

Fish Number Version 4
(Fish, 2013)

𝐹5
63(3) < 𝑓𝜀0(𝑛 − 2)

Fish’s Number Version 5
(Fish, 2003)

𝑆 𝑛 < 𝑓𝜔1
CK 𝑛

Frantic frog function
(Tibor Radó, 1961)

𝐹7
63 10100

≈ 𝑅𝜁0
63 10100

Fish Number 
Version 7
(Fish, 2013)

Rayo 10100

Rayo’s Number
(Agustín Rayo, 
2007)

FOOT10 10100

BIG FOOT
(Wojowu, 2014)

𝑘

Little Bigeddon
(Emlightened, 2017)

Uncomputable Functions
𝑓𝜔1

CK 𝑛

𝑛

𝑎, 𝑏, 𝑐 < 𝑓𝜔(𝑛)

Poly-Cell Notation
(Saibian, 1991)

FOFTgoogol (googol)

BIG FOFT
(deedlit, 2016)0,0,0 1,1,1 [𝑛]

= 𝜓Ω 𝜒 𝜖𝑀+1,0
[𝑛]

Trio sequence number
(Bashicu, 2016)

グラハム数 大きさ

年

2019年

1977年

𝑔69 24 ≈ 𝑓𝜓(𝜖Ω𝜔+1)+1(24)

Ghost Number
(Westo, 2018)

ここも活発

最近は日本のtwitter や
Discord でこの辺の議論が
活発 (数列系)      (超越整数系)第１回東方巨大数

（叢武主催の巨大数コンペ）

第２回東方巨大数

𝑀10 10 ≈ 𝑓𝜖0
10(3)

Resurrection sequence 
number (Aster, 2017)

第３回東方巨大数 (2019年4月開催予定) 予報円

最近これらの数が
ちゃんと定義出来て
いるか疑われている

𝑓10
100

10100 >
𝑓𝜓𝜒0(0)

(𝜓𝜒𝜀𝑀+1
(0) (0))

Ordinal Notation with PTO 
of ZFC
(p進大好きbot, 2018)

(p進大好きbot, 2018)

𝐹 0

(p進大好きbot, 2018)

1, 𝜔 [𝑛]

Y sequence
(ゆきと, 2018, 未定義)

SY sequence
(ゆきと, 2018, 未定義)


