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Bitcoin - Controlled Supply
Number of bitcoins as a function of Block Height
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BTC mined per year Era
2009 2,625,000 1

2019 656,250 3
~ 3,100,000 kg . 82,031 6

5,127 10
2057 (approx) 640 13

J 80 16

e 2085 (approx) 5 20

m = money multiplier - 25
depending on fractional reserve ratio : <1 23
2140 (approx) 0 34

~ $10,500,000,000,000.00

SARPBT ST, T 3R faeedisT & fag &id 3k 7l BT ETHHIT

G QREDBR o °cd §U 3UTd & HRUT, 7T focehigd DI YdTg H DAt ST, fordest uRuma=y
-l ST H SIHH el gfS BT | T8 2020 H X0 & He uga a1 o1, Rk TR 91t a1
I SR eafdT & UR R & fore | U1 G1ex1d o H 32 SR 81T 90T 1 e o HRUT, Ui Iy
G foy T foreshie &1 TReam 50 au! & 100 foedis § 1 g1 St 3R 75 A # 1 foedpisa 4
HH g1 ST | 3feh 7 o sl [RIPR ©, I8 Hal 2140 o SMT-UT 4 oTe, Foras faespig— &1
IS THTE U Y b ST | I8 Ueh el Vel ¢ | Ufe 3T 33 Ug 7@ €, o 3y oneft oft et €1

aO0
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Communications of the ACM To what extent should one trust a statement that a program is free of Trojan
horses? Perhaps it is more important to trust the people who wrote the
’ char ?\[:]‘ =1 software.
o KEN THOMPSON
" . The moral is obvious. You can't trust code that you did
' c=next( ) not totally create yourself. (Especially code from com-
“a' ific 1="\\") panies that employ people like me.) No amount of
2 ' returnic); source-level verification or scrutiny will protect you
2 ¢ = next{ ); from using untrusted code.
e iffc == "\\*)
(213 lines deleted) o fi'};ﬂr\\ %
0 = . compile(s)
I return(’\n'); char +6;
|
/s
«The string s is a FIGURE 2.2, i
+ representation of the body .
« of this program from "0’ = next( ); FIGURE 3.1.
* to the end. if(c 1= "\\') compile(s)
+ retum(c); char »s;
¢ = next( ); |
:""‘"‘ ) ifle == "\\) f(matchis, “pattem’) |
; return(\\'); compile{“bug”);
int i} itic == 'n") return;
printf{"char\s{ ] = [\n"); e == fﬁt.“)""( ') ’
forli=0: s[i]; i++) PR
printh(\r2%d, \n", s[i]); | remw; !
printf(*%s ", s); FIGURE 3.2.
I FIGURE 2.1.
Here are some simple transliterations to allow compile(s)
a non-C programmer to read this code . char ss;
= assignment c= I"B”‘U."l: |
| == equal to EQ. iffc 1= "\\) if(matchis, “patternt”)) {
1= not equal to .NE. return(e); compile ("bug1”);
4+ increment ¢ = next( ) retumn;
'x”  single character constant fle=="W) |
“xx”  multiple character string ) retum(“\\’y, if(matchis, “pattem 27} |
%d  format to convert to decimal He=="n") compile ("bug 2°);
%s  format to convert to string ’ retum("\ n’); return;
\ tab character iffe =="v’) |
\n newiine character | return{11);
" }
FIGURE 1. FIGURE 2.3. FIGURE 3.3.
Excerpts copied with perussien of the Association for Computing Machmery © 1984 0001-0782/84,/0800-0761 75¢
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3. Timestamp Server

Abstract. A purely peer-to-peer version of electronic cash would allow online

payments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps trar by hashing them into an on| chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure, Messages are broadeast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

The solution we propose begins with a timestamp server. A timestamp server works by taking a
hash of a block of items to be timestamped and widely publishing the hash, such as in a
newspaper or Usenet post [2-5]. The timestamp proves that the data must have existed at the
time, obviously, in order to get into the hash. Each timestamp includes the previous timestamp in
its hash, forming a chain, with each additional timestamp reinforcing the ones before it

‘ > Hash | > Hash -

[ Block 1 [ Block

4. Proof-of-Work

To implement a distributed timestamp server on a peer-to-peer basis, we will need to use a proof-
of-work system similar to Adam Back's Hashcash [6], rather than newspaper or Usenet posts.
The proof-of-work involves scanning for a value that when hashed, such as with SHA-256, the

hash begins with a number of zero bits. The average work required 1s exponential in the number
of zero bits required and can be verified by executing a single hash.

FIECOGY T 3/ T 5] 7 cT5HTT PET

oTd T U8l SR faedigd & &+ &1 arid! Urar ad § o I i q-sifr-ad sige
3R U B | HB THT Fe, 77 fedhizgd &1 3ol @ud WR 30 VB B sea-l e
foan| ug aan | fob Y-3iTth-adh 3§ ot s 0  TTerd THelt S §, 3119, 13 AB
(fScpTs & a1e) a9 HI

i Yh-3{T-adh # g fohT ST aTel JHT 4TS STl 5, SHfATT B @NT g8 HHd & fb

g SR B ¢ | I Had UM IR 14 Sied 8, dl I8 M dig ey g1 afee

g%:o];‘%d HAA MUATH IR A T8I 81 T8 I1d pH H 81 & IR A Waa TU I AT 5 &b
|

- 3Tt - Teh TUTTeH! © ORI 8% IS I8 YIid R bl § fob g3 3R Tg fpy
U T g3HT| T8 WA AT &1 § N YgHid A1l 8, Ueh AfdaiTd Tegafd o &S uel a8
T IR & [ frasds ura e g




TS I T J fadb<igd ATeld §, TAR U YUl dTd o1 3e -1el g1 fait oft
3 fasta R ve o1 afvea foa T, Ueh ohgig fog oy TR HRINT =T ISl T 3R
fOre TR e b S bl T | "GHIYRUI 81 Jel THw 8, " Sid fob R saegaa A
Gobd fpa | SR TRl A Y- 3iTh-ah sciida- & H1EH ¥ Us f[db-<idd gl ai] dxd
U U &1 AR T fHar 91 anr g I €1 YeHd 81d & [ 9ay 31 Tt
ST aTelt I TeATs BT HId ¢ | I8 URHTHT & fewre & arad & o g UT| I8 Wgafd 3
IHTHC! Tl & TY H ST oIl ] |

& Tl 617 & gaTT & 7 7 Ff e o

- Satoshi Nakamoto

A &l Id BT T RR BT 8 R, Ugd 3R 1 H 9 &1 T RRR TIhT T8t
giaT g | Oy pregdT 3HT B 1 ST &1 SR I a1 T 8, ThTHIe] IgHfa
fScpig BT RIPT § I DI Jg! diic J Ia™ HT| YUTTel Bl T8 T Th
YT, f[adb-sid ge! Sad B &, Tl yrfieR! &t dry Sk W@ &1 Iuam
HIb | 3Y 910 BT Bl Hed ol g [ g gl A 8 aifes gereii 1 %y 3idd: gy
glaT g 3R 33 fopedt it e g1 genfud fosar S ghar g |

ST & YHIUN & §=gaTe, BT SR BT Bt giY Gl &1 Figd U 3 fadb=igpd foval SITai g |
T BIS IS 1 A &) Yebell & 3R Ofa IS STER ol Fobell B, 3R &R DI &< T e
$D T B DT ¢ | 7 Had T8, Wb & Plg RIeH &I fYfT &) Afadid ©9 4
T B G g, fomT feft SR & weamos R fR feu|

B & JHIU D] THSH T THG A1 ¢ | T8 SRR Ufded-Tedl gidl &, 3R gTdifes faq
WA BIA €, I HIH! e T3l Bt 3R A A & | TR oY, 3199 eI 1 @ R
geaq A IR Heg g8 | Iuant, FRU® T8 | Iamu=, ToMT 781 | 99, sl ol |

f¥emigT 3 03! Rarar & Tvg 9am B3 81d1 8, WeR o 3119 fddb<iepd gid § |



https://bitcoin.org/bitcoin.pdf

76 18 : fR-R I iR gea A

Tt 71 &1 ¥ Tt 78] I TH @ foT & Hie 3 GRIFHT 3 3 @Rl Sk 65 BT Gifia &
7.

T8 U §d U3 81 Ahdl &, Al ‘ot 4 a3k dioll dl drg &' 3t off g gfan &1
9gd TR 5| U8l IR Tg! = &1 Blg HIA- o] @c, T faaR STeg! SI%d 81,
3RR SABA B P HRYeD DT Teb HW W & | AUl DI Jheg H HIUT STl &, T
Od I 3T ¢ 38 8, 96 O 31 ¢ | 3R $B UG IR BT -Tg] bRl & dl A9 a9 FHTY
3R TRIGRI ¥ | G¥R Wea! B: SIAR & RIATH B! il thdb IR o &1 Fausdi g |

fYemizd 9gd 3T 3 | U8 fEoe & fouTa ¥ /a1 § |1 I8 SMa<adhdl & BRI T 5 |

ST o TS = ZRIRT foba, §-HaT 1 Ugd ds aR SIS 74T o, 3R 9t fsd v
3H B TN i a8t Teh RR T o e S bl UT| foedhizgd ol TS Sra g8 & fb
T8 U U1 TR g forges o RR 81 | |

g TR T G 15 GaT 1 UF GIgT §AHT BRI HI G 6 FNP 1990 & 9F T ol g1t
HUIHT] STH §1 731 5 3G Bl § 1 T8 TP G [ 37 RIed] &1 719 &7 @ (77157
gepia 381 3 137151 & gy gv @ 7 o

Satoshi Nakamoto

I HE [AHEiau o1 U R I8 g fb wnifas 0 3 uRads & ufd ufiRiy grar g1 «doit
3T FGT 3R ST Bl S BT HA TR W fSeshis R & 8] Bl g, 3R Hut +f e | Tt
I foh afe 34 qig-i1g AAT S, o+ I8 SHT 181 8T o1d o foh 8% fohdll &l 30 akih daa &
forg H=rT =1EY 2| Tt e Terfa B 1 Ul el Bl upfa B

"feeBieT B pla Ol & 135 U TR O7F GeapRv0.1 IR} 81 T 1 39 1] a1 & [T
e 15518 G § 92 51 7471

Satoshi Nakamoto

g fyesizd & ®s AT JufRrdl & 9 T 7 | g9 9t a8 A @l foh off o oft
ﬁ%sﬁ ST & SEQT S Fhdl & | Afch SIFeR &1 Uhfd 3 IGa-T 9gd Hio-
|

o1 o B A feedhis & Qo ey &I 3FU® B H Yexdl Jadh [GEm g,
fYemizd & fFadl & ufkad- BT sad Th URad- URaliad dRap, 3R Tdiora,
fyemiga & Tt STarTEHatar & 59 uRad- ! 3T & [ 7911 & gRIYHd 8| T8
fYedig & ukadH o Ufd 9gd Suarl! a=1aT 5, i +ft 78 TitkeadR 5|



http://p2pfoundation.ning.com/forum/topics/bitcoin-open-source?commentId=2003008%3AComment%3A9493
https://bitcointalk.org/index.php?topic=195.msg1611#msg1611

Tg IR fSehiz & Gad Agaqul Suftial & 3 T § | ey Aiteadr e
B! Sifathorsd g1 TRY, St faehig &) ITHING IR 3R 3D ddb-1d! IRd &
3idfehan gRT g g 2 | Ha1 Rikew T | fRITHRR 81 8, 3R S & 87 8w}
uf Y ST 3 fob ARyt Hreid § 31 3R 319%ae gid & |

T AT, TG HTe, SN §ATT T, SIv TG &% TR FIN}: 3N T8 781 IR Flia 3 FgT7 TR AT
Tl

- [Matthew 7:25]

e, 39 gfeH 3R T fAafarst ot evid U H, fesizd R T8 81 98 I g1 SfuRad=,
3, Teh =18 faiTa UuITel & 3MYR 1 UG HRal g |

Slep 3 @ I YT o4 © b TS Y =18 g0 & RIFIARd gl gl § 3R
I RId gt I8 €, 99 81 PIs W TohdT & fb [Nepiz— gHen &l MiaRd glargdr g
3R faBRId BId1 EaT & | 3MTUD! 98 S R b 5l 3R 4 ST 2

U fpy BT 3R TUICS fdena &1 ufve U8 ifad &Rl § fb 3R yafe Sudiesar
Y 91 ¥ TGP 1 O & b el 7 el Sad uikacd= &l (U= | Feddh &I ard g1,
fYemigd & Fadl &) Iadl S A&l § | SURIG A A1 "edd & (AP &I H&H
fora, STt faesie o Holgd SMYR TR §-TY off X6 TR & 9 U ¢ | Hias & Suis o foh
TR GEAIER DRI 3R MU B ST, T & dUFC Bi golg I WC Hi-gacd
%@)WW—W@W%WM gfeam Fafd arad o Aeeg STUR R

|
A Had a1t &0 U 81 TP FGHM AT 7ol 4TI 3 a8 1T 01 & o o1 fs
3feRiare! i T 3rra=ae g

"G GG G171 BT HATT 6 13 B1g U] AT &0 G HIG B THET B GHT 61 SR TG FAAEG
G gl @ &5 o geer 1 gip 767 Y Tl G Tl 6 1 39 FBR & BHH & frg g7
T &7 T3 &1"

Satoshi Nakamoto

QAT ReM 3 e gafa § 3R 3o ORF 3R Had AiteddR SHigiaH § 98 WiHIfae
21 5T o et A 32IRT foan, JRIE Uieiahla 3R 3= AR &R aldl H1'S &1 JGaTl gl
TR - ST &b AL T Pls GR&T Tl gl & 1 Teb 3R a1 fOhr I fadb=<iaor §
Gaiferd g: i o W U § IamT, sreagd, Sned, wfafafy, o faafvd feear s
Tl 8, I8 YRTd Har g fob 8 R-R d B T |

fYemizd &1 QUi U ¥ fadh-<idd W a8 § o 34 ¢ 3R T T o R AR
PHIAT S| T TS BT Acdd, o U Wda Afdd gRT IR SiTdl 8, TWHTId: dedrd & Ufd



https://bitcointalk.org/index.php?topic=13.msg46#msg46

TfaRieh g1 & - gufarTgof a1 78t | ST dfsil IR 3uSe B HolgR B BT IS deleb
Te1 B & PRI, SoaTd bl URTY S BT THHT dRibT gidT & fb R-4R g3 tes aafad 1
% R WHR HA & o7t TAMT| T8 TR-Hoid ufehar aikad= &1 aftem ¢ 3R aHra
A & 1T Fead & guiaTgul uikad-! & Ufd Sfcid aeiiel s 8 | I8! 98 § S el 83
SN B SVb BT TH BT ardTaru H A b HidT S1a1 5, od R &R DI Ugd
B ISl Bl g I S B BRI AT g |

fyemig = g3 e fos it 7ifa saa! o= g, 7 f &




73 19 : MY-1GdT Jd e &

T} RG] v e @i 8 TRT BT TAET 5T 3], HR 391 Sf7aTeT #1 Fie] R TR SIS
BIC GN" TT" THBT R FBIE G TTHT &¥ 57 T TH qIY/

g fIRISRI &1 W1 ST Y, MY-adT &1 5 80 & <1 A 81 gl ¢ | faedigd o SUATH
SMAHR 3R BTe & Sfaer & o7 ge-3ft = U8 3@ & o a1 =8 8 | Muiaar sifad
&, gTatioh PRI 1o ¥ 2T faedd S 161 6|

At = 3o = o gue SR 3o uea ol iU & forg e v fhu | ke
Td ST, 3rd Ht 3T § b JARr ThTHIe) U Safar U, U IHg T, oW o, Afgan of, o
Teh 0 1T Al YT TS Ge &1 = foar o1 g ol sifewgor svq o fore | forn
Rridl DI BISH, TARI - Ga B! UM T3 & &0 H Ugar- &1 9o a1, gafeg
AT el g fte 39 Taf-id el &1 T SRl § 3R 3 98 e Yaled dal gl

H SIftg THme T8I €|

TP 3T Uga Irg St 1t B, FaId A 39 fum & I i ot ot 34 37 9 drtf &
%mmwmsﬁmmm%%ﬁm%ﬁsmmﬁ
|

"I BT BT 81 BT G T 1 718 Horqd 1] Re# es 0l 719t 8 forTuv 317 4RI 7
B

Edward Snowden

TSt Ugd Ui a1 S171Td SMfashRes el 3, 3R 9 3t ot T 81| o armi A 29
Tl TR Qe &1 WY SRl foa 3, S o fiaafdea & ufig o ufead
JSIR, Tafd IR AN A T aRE 31T I8 U 37 TOITg g0 U1 fahu ||



https://www.theguardian.com/world/2013/jun/17/edward-snowden-nsa-files-whistleblower

Ig TS Sfona 1t gaT & fora 50 38 T8 § | U g1 SIg1 UG dbedd &, ANTa &l
I & YR TR WIHRT ST 8, 3R T Wi U F TgahT 3R -0 IR Thd o |
S S RIS & WY Ugol o 8 $© T8 A, Tfch1 T3 Holgd a9 8 foh 39
FIHT g1 P SR & BT & g |

&8 I+ &) a1e feam =it fos Mu-taar ue Aifere AMg 3If¥eR g1 3R 5d d& anT s+
RIBRI BT T A ¢ 3R 32§94 &, NUTar & T a2t R ae Ta1 8|

fSreergT = g2 Rrarar f Mufigar 7 78




16 20 : GISHRUS Hie forad &

3G TET § 135 317 o5 HABR 91 B BT BV 06 61

SR o T8 TR He™ 3R, few iz i wel @ 781 SHRTI e T, ifde!, e fawm, 3k o
&= B 3 TaER] 3R WIell BT IUANT FHRap THT g AT a1 Wb &, T U ufaum=met 2,
A 3R 3% I1d H8 W s g ardl [GTdl Bt el fHedt, dl d foedis &I SIShR 6l HR
BEGRL

"JE 5} AT T I AT BRATE TE TSI & e 3N U1 41 & BT 7 Ty &g G
EXTLT Tl BT /"

Ludwig Von Mises

S fa=ma @l 8 ¥ Ue § RS g9, IRWRUS G & IRIUH! § 9§ U SR AShRu®
AR & AGH | T8 Hedl BT Rehd ¢ o TRl 39 AT ¥ gHIfd Tt g o1l 399
fedisT gRI U&M SR IWINT 1 T B3 dloll BT a1d B 75 5, o b WY R s TH-a,
SAaCIHe T 3R h T, SFTH R, 3R fhpiume! 3R fefSied gxder & Wr Mu=iaar &1 &l

"SAFCIAP G 7 UH G GHIST & 1e18 NI SHaeqed 81[...] I &7 Ta-Haar &7
SBT PG &, 59 GIHIET B GIT 135 G 37 5Y J&f & G bacT I ol7bIN] 7 717 &7
o] e} 3 73T F [T HaeqFH E]...]

3UIeIg el GHIST H Ta=1ga7 3T G737 Tl &1 HG9gHdl §id 61 3T TF, THG
A greyfa quel! 761 81 U 3fTH] @ 3 FUITes! 9 Tt & 3 FUIeh) 761 811 8.

EH TISHNYH 351 TUferal &7 19510 v & g Gafia 81 85 a1 magar &1
[BTITE] 1T 0T BIRGIS T e @ﬁgﬁm&wﬁ?sﬁaﬁ?ﬁ#%aﬂ/aaﬂ?
/

TSP P BIS forad &/

- Eric Hughes

TEHRUS SRS 3R 3131 & YR 181 uTdl 31 3 Fe13fi & uarg § 9fhy ©U I g8y
P g 3R 3T UG T & | ISHRUD hig forad g |

T USR, T YISHRUS B B, JAIN 98 3R HIs fore=1 = &= f3an| s form T
31t foaR &1 o feram SiR gfan &1 Arfad fasan i a8 araa d s axdl 8| dis foreq
T 75 31 aRAfdmar & sl pI AT 5T HIS D1 aolg I, B DI I8 AU P



https://mises.org/library/human-action-0/html/pp/613
https://www.activism.net/cypherpunk/manifesto.html

T g fob T8 713 UuTTelt IRdd | HTH Bl 8, 3R 8 10 e a1 399 31 gy a1
foceTe a1 1 TmIf ol § fob s 9@ i Shfad &

fcBisT TEBeU0.1.0 T PIS & 3T

Ul TAEIR DI Hed-1 ¥ UR HRh dRdiddpdl H g & fau AT o= & forg, gaiiy
RZCUR fRre T Ugd 30 faR &l ar a4 & oy wis foran| ag s W gRfa ara f% 3
foreft off fecfiet ) g0 3 forg S A vl | SMRRBR, ZH=M U IR A = bt gt

g5 §¢ GH] F1 5T Y 7 BT HAIET 3577 @ U5t 53 GRT H15 o1 7] v 37 et
fer@rr

Satoshi Nakamoto

3TN &1 3 aTel 3R Wiery wrafag- & gf-ar 8, Jaftd Fao § U6 $nar & daRdl
T STERd At | THa-GHdR HTH B, D! [y feart fos 3y arda & wawnst &1
w%m% 3R THIY &1 AR &< | g1 Goft ) ST 3R WU a1 HT a6
TG |

ez 7 3 Ramn fé argwds ors forad ]|



http://www.metzdowd.com/pipermail/cryptography/2008-November/014832.html

TS 21 : faesdis— & Hidsy & forw IuATe

53 g & 1 g Oaw AT & T 857 e 8.

%0 $© X@! 8, T8 WF 51 T § [ WARID 1T TaER XRaP Ugil &I U ol ol
21 TR 3y Mty RiaRed & fayra o § a1 e, U8 3y & i &3 &z § wifa
YIdid I g1 9 Pad Tg, Sfcp db-iid] Bl UM P X ool T d¢ a1 8, 3R 393 Ugd fob
3T Tl TIal 3TTh TG IR TS H TS 718 Bld & 3R 3TId & Snapchat I
IUART H IQ BId ¢ | ITAIh 1 aeh I U 1 3P He UR IUT T &, 519 ddb 39
3% SMTd g8 § |

fYemizd Us Urdaiea UeNfie! § S ardiea Uefieal R FAfifd 31 R 9 g 3a
ﬁmﬁm%%mmﬁaﬁﬁﬁmﬁ% \—yﬁlgosﬁ?fgamﬁ
3T & 1Y L= Bl & | dgared, faggd, YR, Sex-e, WehH; It & Jeg-ue=H
sﬁv&mﬁwmmww?@mlﬁﬁmﬁm%

Technology adoption in US households

Technology adoption rates, measured as the percentage of households in the United States using a particular technology.
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