H3 aNCN<Q$E3,jCg3c-

E /3~NCjCRN R8U3a83,jc3,a3,w
E i@3RN3AjCL3 U 03N,awUjCRN
E M3,3ccCjwR8IRN< G3wc 8Ra U
E

= +RLUNj jCRN 1c3,a3,w NOj@3
RN3AjCL3 U 0V

m:

Tn$IC, G3w 3N,awUjCRN
j cj3R8 0qg N,30jRUC,c

m:

| z
+awUjR<a U@w

?nL NCN<3NnCjw, NNRj,RN,R,j ,CU@3as@C,@ @nL N
CN<3NnCjw, NNRj0a3aRIGBYTR3. S4:S

B@RU3LW®@ NOsaCjCN<.3j,YORNRj<Cqg3j@3CLUa3ccCRN
B LEncj ,a NGRa,Ca,I3Ac\n a3a Yi@3cC<NC~, N,3RS8
j@Cc ,RNE3,jna3)j@ j,3aj CN3N,awUjCRNc,@3L3c a3 3uA
URN3NjC lIlwc3,na3 < CNcjG3wa3,Rq3aw jj ,Gc*YY Ccj@ j
CjCc\nCj383 cC$I3jR03cC<N,CU@3acj@ j a33{3,jCg3lw
nN$a3 G. PIR®@N M3¢j@a jR j@3MO0O9Y

T3a83,jb3,a3,w Cc03~N30$wa3\nCaCN<R8 cwcj3L
j@ j 8j3a ,awUjR<a LCcCNj3a,3Uj30%wj@3 3N3Lw @3
URcj3aCRaC UaR$ $CICjC3c R8j@Cc,awUjR<a La3Ua3c3NjCN<
g aCRncL3cc <3c$3 CO3NjC, Ilwj@3c L3 cj@3 UaCRaC
UaR$ $CICjC3c R8j@3c L3 L3cc <3c $38Ra3j@3 CNj3a,3UjCRNY
BjCcc@RsNj@ jU3a83,jc3,a3,wCcURccC$I3$nja3\nCa3c.
C8j@3 NnL$3aR8L3cc <3cCc~NCj3.j@3c L3NnL$3aR8
URccC$I1363m3¥rb@ NNRN. SO:9

r3cj NOjRO wRNj@3 $aCNG R8 a3qRINnjCRNCN ,awUA
jR<a U@@YXj8310/C|3 NOK ajCN ?3I1IL N.
SOef

+tawUjR<a U@w A j@3 ajRac,C3N,3R8 c3,a3jsaCjCN< A @ c $33N
aRnNO8Rac3g3a ILCIIBNC . NO8Ra ILRcj IIR8j@ jjCL320< a II N
TR3 ¢c\nRj3 $Rq3 @310jan3Y BN0330.j@3 @CcjRawR8 ,awUjR<a U@w Cc
ICjj3a30sCj@ j@3 ~<na jCg3 ,RaUc3c R8 ,awUjRcwcj3Lc $31C3q30c3,na3
NOj@3N $aRG3N. NOcRL3jCL3csCj@ j@3 ,jn 1,RaUc3c R8j@Rc3s@R
@ g3 LCcj G3NIwUI ,30j@3Ca8 Ci@CNj@3c3,awUjRcwcj3LcY
V3j.cRL3J@CN<,@ N<30CNj@31 cj83s03, 03c.s@C,@Ccj@3 a3qA

+RLUCI30RN SSY4Y1zS4 S9-::
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RINJCRN 1In030jRYV NOjR 1 a<33uj3NjCNCjC j30$wW /C|3 NO?3IIA

L NcSOefU U3a\nRj30 $Rg3Y M3s ,awUjRcwcj3Lc @ g3 $33N8RnNNO

j@ j @ g3 NRj$33N $aRG3N 03cUCj3 $3CN<cn$E3,j30jRCLL3Nc3 3{Rajc
CNgRIGCN< $Rj@ @nL NCN<3NnCjw NO,RLUnNj jCRN IURs3a RN ¢, I3

j@ j ,RLUI3j3IwO0s agq3cj@3 ,R03%$a3 G3ac R8TR3 cjCL3Y 2q3N LRa3

L yCN<lw.j@3c3 ,awUjRcwcj3L a3 NRjRNIwc33LCN<IwnN$a3 G $I3.
$njj@3w ICR ,@C3q3j@CcnNO3alLn,@ @ ac@3a,RNOCjCRNcY MRjRNIwOR

jRO W c jj ,G3ac @ q3LRa3,RLUNnj jCRN IURs3a$njj@3w ICR@ q3
LRa3 0 j jRsRaGsCj@Y BNTR3 ¢ <3. N jj ,G3asRnl0$3In,GwC8
j@3w <Rj ,,3ccjRLRa3j@ N 83s3N,awUjCRNc R8 GNRsN L3cc <3cY
i@3c30 wc jj ,G3aclLC<@j@ g3 L ccCg3 LRnNnNjcR80 j Aj3a $wj3c

RaLRa3A jj@3Ca0CcURCcUINSBANIDBIImeCj@GRN. N jA

j ,G3a, N<3N3a j3 cL Nw,CU@3aj3ujc cj@3wsCc@Y
i@3G3wjRj@Cccn,,3cc@ c$33N ,13 a3anNO3acj NOCN<R8 $Rj@

@Rs B~M3,naCjw 8Ra ,awUjR<a U@C,jRRIc NO@Rs jR a3l j3j@Cc

c3,naCj\RNRa3j3 ,RLUnj jCRWN+lawdRRKaLtJ@w Cc q cj
NO,RNjCNnRnclw ,@ N<CN<jRUC,. $njs3sCIlIjRn,@ RNcRL3R8j@3c3

Cccn3cCNj@Cc,@ Uj3ay

lzYSH bbB+ H+ vTiQbvbi2Khb

<a3 jL Nw,awUjRcwcj3Lc @ g3 $33N 03gCc30 NO$aRG3Nj@aRn<@A
Rnjj@3 <3cY H3jnca3,RnNjEncjRN3cn,@ cjRawY BN S94e. K aw @3
\n33N R8b,Rjc. NOj@3 @3CajRj@3j@aRN3R82N<I|I NO.s Nj30jR aA

a N<3j@3 cc ccCN JCRNR8 @3a,RncCN.\n33N2ICc $3j@ B R8 2N<I| NO.
CRj@ jc@3 ,Rnl0 ¢c,3NOjRj@3j@aRN3 NO~N Ilw3c, U3j@3 @Rnc3
aa3cjnNO3as@C,@c@3 @ 0%$33N8Raj@31 cjS4w3 acY cU ajR8j@Cc
,RLUIC, jB0UIRj.c@3c3Nj ,R03013jj3ajRbCa Nj@RNw# $CN<jRNY

7C<na3 +zBECUU3j8aRL 3N,awUj30 ,RLLNNC, jCRN $3js33N\n33N K aw NObCa
# $CN<jRN

K awnc30s@ j c GNRBSIc|jCjnjCRND, EdB@B3a@ 13jj3a
Ccja Nc8RaL30CNjR 0C{3a3NjREC,raBzME. $Ra&jc33
IRRG.cn,@ 13jj3aLC<@jc33Laj@3aCNc,anj $I13A L3 NCN<I3ccc3A
\n3N,3 R8cja N<3cwL$RIcY ?Rs3g3a. 8j3acRL3IjJ@RN<@j. RN3LC<@]j
a3, R<NCy3 @ jj@3z3Ld3ddgsrald jCL3c NOLRa3Rqg3aj@ |j
0C{3a3NjcwL$RIca3U3 jsCj@ 0C{3a3Nj8a3\n3N,C3cY MRsCjOR3cN j
j G3 | a<3I13 UR88 Cj@ jR ccnL3j@ jU3a@ Uc3 ,@ cwL$RI,Raa3A



CURNOcjR 0C{3a3Njl3jj3a NOj@3 LRa38a3\n3NjcwL$RIc,Raa3cURNDO
jRI13jj3acj@ jR,,naCNj@3 IU@ $3jsCj@ @C<@3a8a3\n3N,wY 7aRLj@Cc
R$c3ag jCRN.j@3a3Cc c@Raj< UjR,RLUI3j3Iw$a3 GCN<j@3,CU@3a.
s@C,@s cCN8 ,jORN3 3w\ \n33N 2ICc $3j@ ccUC3cs@RnNnc30j@3 03A
,R030 13jj3acjR13 aNR8 Ilj@3,RA,RNcUCa jRac NOjR,RNgC,j\n33N

K aw R8 ja3 cRN. ,aCL38Ras@C,@c@3s c3u3,nj30Y iancjCN<CNcnA
U3a~,C Ic3,naCjwL3 cna3cVecn,@ cncCN< CNc,anj $13 cwL$RIcW Cc

ja Uj@ jnc3ac R8 ,awUjR<a U@w @ g3 $33N 8 IICN<CNjR < CN NO < CN
Rg3aj@3w3 acYVcCNL NWj@CN<c.j@CcCcj@3cn$E3,jR8 <al3 jtF+/

, ajRRN.7633Y YAV |

7C<na3 tz¥F+/ cj G3BRNj@3 0030c3,naCjwR8 ncCN<nN,RLLRNcwLS$RIcC

lzYl/27BMBM; 2M+ vTiBQM

K NwR8j@3 jaRn$13cj@ j,awUjRcwcj3L03cC<N3ac8 ,30Rg3a@CcjRaw
V NOcjCIlI 8 ,36W , N$3 jjaC$nj30 R NRjUaRU3alw03~NCN<RanNO03aA
cj NOCN<s@ j a3j@3 <R Icj@3ws NjjR ,@C3q3 CNJ@3~aCJUI 3Y H3j
nc 8R.nc RN @3 B3NSR w 3N, a@NPGAN CjCRN [ER"1 RN :VGCN<$VSRSa%JJ@Lé?:C(?E13‘3 o
, 1130 1C,3 Ws NjcjRc3NO L3cc <3 MANRMIBuUlicR NRsY 7Raj@Rnc NOc R8 w3 ac. UaCq |
"n\ AjR a3,30/aa0CjCRN llw, 1130 #R$ WY |@3\9W|GVYEEJ§§N S CCWNRNwLRnc sCj
WUJCRNY QNIWCN j@3 SOez cs ¢
j@3CalL3cc <3jR$3G3UjcBuBHB@ARIBICj3Nc CN RaRN 3UURSIC, G3w 31T NqBN 3R N
3 g3c0aRUc RNj@3 ,RLLNNC, JCRN,@ NN3IV NOGEBADCR® RN4IIlw
, 1130 293 WY
IC,3 NO#R$c@3 a3 GBW 2Y IC,3 nc3c|@RG3w
c,a L$I13 Ry aw@B Ul CNENJRCU@ 3@jNg #R$ nc3c
j@3 G3R nNc,a L$I83Ray@83 ,CU@RBR]IULCNjRj@3
Ul CNj2wj@Cc LRjCq j3cj@3 8RIIRSCN<O03~NCjCRN-
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/3~NCJCRN | YG0 3N,awUjCRN cH@3LBY2 B 2$3 cRL3

8nN,JCRNY U CaR8URIWNRLC IAjCL3 gROUNj $138nN,jCRNc
L UUCN<cjaCN<cjR@j@ONLa@rxr j3 G3w 3N, 4R&UjCRNc,@3L3
B3N,awUjCRBE8Ra@BLRBajW sCj@ Ul CNj3ujAINB<g®a8nN,jCRN
3g3awm\ % NOn\ M™%

u a ' ' VizYSW

r3 IcRa3\nCa3j@ jRna3N,awUjCRNac3@3upk3NMij@
a3<nCHl j@3c3Nc3j@ j Il , CU@3aj3ujc ,Raa3cURNOCN<|jRG3wcR8
j@3c L313N<j@ a3 R8j@3c L313N<j@-j@3a3 CccRL38nN,jCRN
g C 2B 2n,@j@ j8Ra glaw*® NO n \ ™A%
la '] @ Y

"r3, 11j@3 8nNmCRNB 2
r3sClIR8j3NsaCj3j@3 ~acjCNUNnjVCY3Y.|j@ 3 GRax¥W ¢Raj @mspde N valsA

JCRN NOO3,awUjCRN ¢ cn$c,aCR)\WWIcRSRN saCj3cU@j3aj3uji3N<j@ a3<nl aCjw ,RNO
ci. G Cy Cc 00308Raj3,@NC, | RNq3NC3N 3
+ Ut

Cc NRj j I CLURaj NjY vRn, N C<NRa:
CN ~acja3 OCN<Y

lzYK27BMBM; b2+m BivQ7 2M+ vTiBQM

/I3~NCjCRN YSRj@CN< SRmjaf@& NOu. NO 3g3N

IIRscj@3 jaCgC I 3N,awUJjCRNc,@3L3j@ jC<NRa3cj@3G3w IjR<3j@3a
NO c3ijg ' ' 8Ra 3g3¥am3~NCN<c3,naCjw Cc NRj jaCqgC IL jA

j3ay

VRN sRnl0 UUa3,C j3j@3cn$jl3jC3c R803~NCN<
c3,naCjw R8 3N,awUjCRN C8 jj@Cc URCNjwRnj G3 ~q3
LCNnj3 $a3 G 8aRL a3 0OCN<. NOjaw VURccCSIlwsCj@

U ajN3aW jR $a CNcjRaLRN @Rs wRnsRnIOL j@3L jA

C, Ilw03~N3j@3NRjCRNj@ j N3N,awUjCRNc,@3L3Cc
c3,na@BN j@3 c3Nc3j@ jCjUaRj3,jcj@3c3,a3,wR8j@3
Ul CNj3vwj

i@aRn<@Rnj@CcjRaw.L Nw jj ,Gc RN ,awUjRcwcj3Lc a3 aRRj30
CNj@3 ,awUjRcwcj3L03cC<N3ac a3IC N,3RN c3,naCjwj@aRn<@
R$c,naCjw !jancjCN< @ |l @ BDRIPRMBjCANRsN jR
j@3Ca3N3LwsCllUaRj3,jj@3L 8aRL $3CN<$aRG3NY i@CcCc 8 nljw
ccnLUJCRN AC8wRna3nc3 L3Jj@R0O < CN NO < CNV3gq3NsCj@
0C{3a3NjG3w3 ,@jCL3Wj@3N 3g3Njn IlwwRna 0g3ac aC3csCll~<na3
Rnjs@ jwRn a3 0RCN<Y NOC8 IC,3 NO#R$L33j8a3\n3NjlwCN
c3,na3 IR, JCRNjRO0O3,CO03 RN N3sL3j@RO.j@3wLC<@j cs3llj G3
j@3 RUURajnNCjw jR3u,@ N<3j@3Cac3,a3jcYi@3c3,RNcC03a jCRNcl30
n<ncj3 F3a,G@R{c CN S44kjRcj j3j@3 8RIIRSsCN<UaCN,CUI3-

,awUjRcwcj3Lc@RnI0O $3 ¢c3,na33g3NC83g3awj@CN< $Rnj
j@3 cwcj3L.3u,3Ujj@3 G3w. EcUn$IC, GNRsI30<3Y



Ki@3 ,jn 1\nRj3 Cc BI8 nj\n CIN 3uC-

r@w Cc CjQFjR ccnL3j@3 G3wCcc3,a3j NO NRj‘f(%?cl%?z?’d;c?’ﬂ@Lﬁ'U,”CCC3CNCCNA
. RNg NC3N]JjR 3a:3Nja313cL CNcO03

#3, nc3s3, N Iswc,@RRc3 8a3c@ G3wY #njR8 ,R@ggguC@mﬁ&NNJja Ncl j30 ¢ i@3
@3lUnclLn,@ C8RNaG3wCcC8s3,@RRc3 RNna GSngRJ@SLnS:BINR@gRQa\nCﬂC3,é3,W NO , |
. . . CjRIBN$wj@3 3N3LwsCj@Rnj, ncC
U ccsza06 YBNS8 ,j. BRBRBahENCcjC, I<RaCJ@Ll§Rn$|3 Y . RaOCN<jR bj3q3 #311RqC N
L, @RRc3 @3 G3wj@3N 3g3Njn IlwwRna 0g3ac aw $@8IMb<qzm3¢@NCxz RagvL3j@ jj@3 ~
i@3a38Ra38Rac3,naCjws3Lncja@RRED @38 G3w J;jRUwRB Nw 03gC,3s3L G3Ccc@CUU.

o Rj@3 Fa3LICN Y
a3cj j3F3a,G@R{c cUaCN,CUI3 c¢c8RIIRsc-

i@3a3 CcNRc3,a3,wsCj@Rnja NORLN3cc

i@CcCccn,@ ,an,C IURCNjj@ jCcsRaj@ a3U3 jCN<-

i@3a3 CcNRc3,a3,wsCj@Rnja NORLN3cc

jj@3 @3 ajR83g3aw ,awUjR<a U@C,c,@3L3j@3a3Cc c3,a3jG3w.
NOj@3c3,a3]G3wCc Iswc,@Rc3N ja NORLY ,RaRIl awR8 @ j
Ccj@ jjRnNO3acj NO ,awUjR<a U@w. wWRn N330jR GNRs UaR$ $CICjw
j@3RawyY

lzY: T2 72+i b2+ 2+v

B8WRNj@CNG $Rnj3N,awUjCRNc,@3L3 c3,naCjw8Ra s@CI3.wRnLC<@]j

,RL3NUsCj@ j@3 8RIIRSCN<UaCN,CUI3BRa03~NCN<c3,naCjw-

3N, awUjCRNc,@3L3 Ccc3,na3C8CjCc N8RjRLRccCS$I3 jRa3,Rq3aj@3 G3w

U; ' Y ?Rs3g3a. LRL3Nj cj@Rn<@jc@Rscj@ jj@3 G3wCcNRja3 Ilw

s@ js3 a3jawCN<jR UaRj3,jY 8j3a II.j@3s@RI3BURCNjR8 N3N,awUA

JCRN CcjRUaRj3,jj@3 ,RN~OBINjICjIAj. B8 j@3jaw jR

03~-N3 j@Nj3N,awUJCRNc,@3L3Ccc3,na3C8CjCc NRjURccCS%$I3jRa3,Rq3aj@3

Ul CNjBwjRI, ' Y Vv3jCjCc NRj,I3 as@ jj@CclL3 Nc3Cj@3aY bnUA

URc3j@ j N3N,awUjCRNc,@3L3 a3g3 Ilcj@3 ~acjSz$CjcR8j@3 Ul CNj3uj

'YBjLC<@jCjCIINRj$3 URCCREIBIBRAHAN.FBBOIRN N CNjnA

CjCq313q3l.j@Ccc33LcICG3CjsRnl0$33uja3L3lwnNsCc3jRnc3cn,@ N

3N, awUjCRNc,@3L3CNUa ,jC,3YUBANC3BCNRRSIN BGBRN

$RNjj@3 Ul CNj3ujCc3NRn<@ 8Raj@3 0g3ac awjR ,@C3q3 Cjc<R lcY
i@3 $R3j@CNGCN<130b@ NNRNCN SO:9jR8RalL ICY3j@3 NRjCRNRS

U3a83,jc3@w@ Ccj@ j N3N,awUjCRN a3g3 Ic $cRInj3Iw NRj@CN<
$RnNnjj@3 L3cc <3Y i@3a3 a3 c3g3a 13\nCq I3Njs wcjRO3~N3Cj. $nj

U3a@ Ucj@3,I13 NB3CJRN3Ccj@3 8RIIRSCN<-

/3~NCjCRN 3483,jc3,a3,¢YIC0 3N,awUjCRNic @ 3L3
SCj@ I3BN4@U3a83,jIwCB38RAj3gqBawv NO Ul CNj3ujc
¥ p\ Mm% @3 8RIIRSCN<jsR OCcNCHRGBRNC
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\ A a3 CoO3NjC, I-

E CcR$j CN30S$Swc LUICKRNORNjUNjICNY
E ¥CcR$j CN30Swc LUICKRNO RnjuUnji¢ Ny

i@Cc 03~NCjCRN LC<@jj G3LRa3j@ NRN3a3 0CN<

jRU ac3Y iaw R @CNG R8 @Rsj@Cc ,RNOCjCRN sRnlO
,Raa3cURNO jRwWRnaCNjnCjCq3 NRjJCRN R8 13 aNCN<NR
CN8RalL jCRN 8&RhjR$c3agCNNO jR

b@ NNRN c\nRj3CNj@3 $3<CNNCN<R8j@Cc,@ Uj3aY BN
U ajC,nl a.cnUURc3j@ jwRn GN3s @3 0R8jCL3j@ |
IC,3¢c3Nj3Cj@3a N3NRavWMjBRMRBjCRN

R8*Y rRnI0O wRNn I3 aN Nwj@CN< N3s 8aRL R$c3agqCN<

j@3 3N, awUjCRNR8 j@3 L3cc <3j@ j 1IC,3 ,jn Illw

c3Nj] BjL w @31U wRn7jR<IRRG kj

7C<na3tzYRa Nw G3w%33<,j® gCcn ICy3 N 3N,awUfjC&k Ncc,@3L3

<a U@ sCj@ ¢g3aj3u8Ra 3PTanmRNBRBIBA3I CNj3ujc NO8Ra3g3aw RN3
R8j@3,CU@3ap3EREC®3 §RaL8RA N \ 6 B2 NO n \ 6 Ay

7Ra 3g3aw UI“CNO3Fws3 00 N 30<3 1 $3BIS3INNOf ;+ “ Y #w

j@3q ICOCjw ,RNOCJCRN. C8 s3tfUj@G LNW f~u30 GrBoy $3 RN3AjRA

RN3Y i@3 ,RNOCjCRNR8U3a83,jc3,a3,wcCLUIw,Raa3cURNOcjRa3\nCaCN<j@ j3g3aw jsR
Ul CNj3uNO'*@ q33u ,jlwj@3c L3¢c3jR8N3C<@$RacVRalLnljCAc3j.C8j@3a3 a3

U all3130<3cWY



lzY:Y®u LUI3- T3a83,jc3,a3,wCN|j@3%$ jjl3~310
iIRNNO3acyN-INCjCRNclzOVUURc3 j@ j IC,3¢c3NOc RNIwRN3RS8
jsRURccC$13L3cc <3c- jj,G Ra a3ja3j .s@C,@ s303NRj3 $w

NO za3cU3,jCq3lw. NOj@ jc@3 c3NOc3 ,@ RN3R8j@Rc3L3cc <3c
sCj@ UaR$ $UIEByncUnjRnac31g3c CRgB@B8@R3c RS

3 gq3c0aRUUCN< 0g3ac awY UaCRaCs3sRnl0O@ g3 <n3cc30j@ j IC,3
C3Nj3Cj@RHgsCj@ UaR$ $MjRvs s3 R$3am3 "

s@3aZc nNC8RalLlw,@Rc3MYGBRSONR3cj@Cc N3s

CN8RaL jJCRN, nc3ncjRNUO jS3Rna$3IC38cRNs@3j@3a IC,3c3Njj@3
Ul CNj3IRaj@3 Ul CJlj3uj

#38Ra3 a3 OCN<j@3 N3ujU a <a U@.wWRnLC<@js Nj
jRjaw j@3 N IwcCc wRnac318Y vRnL w~NOCjnc38nljR
IRRG jj@BCU30C 3Njaw RN # w3R@ N BN83a3N,3
j@3c3 KBil3,jna&3 NRj3c

H3jnc 03~NBjR$3j@3 UaR$ $CICjw V) G3NWMWRqg3a
j@ ( Gy NOCCLCI@AIWR $3F@spe<( G4 'g£¥
MRj3j@ j.cCN,3 IC,3,@RRc3cj@3L3cc <3jJRc3NO ja NORL.Rna
UaCRaC UaR$ $CICjwW EFFa R$cFaqCNERs3q3a.
c U38~NCjCRNj@3%U3a83,jc3,a3,w,RNOCjCRN <n a Nj33¢cj@ j
( £(6 H3jnc 03NRj3j@3 NnL$BaSWY #w @3

8RalLnl 8Ra ,RNOCJCRN IUaR$ $CICjw. @3 UaR$ $CICIwj@ | 1C.3c3Nji@3
n j z c ,

i@3 3

L3cc <3,RNOCjCRN30 RN Rna(R$c8@Hb U IR N L i Bt o oRnca
< cCLUI3 a3cj j3L3NjR8 @3 8RaLnl 8Ra
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https://en.wikipedia.org/wiki/Bayesian_inference
https://ocw.mit.edu/courses/mathematics/18-05-introduction-to-probability-and-statistics-spring-2014/readings/MIT18_05S14_Reading11.pdf
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http://nsarchive.gwu.edu/NSAEBB/NSAEBB278/01.PDF
https://en.wikipedia.org/wiki/Venona_project
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Uu@wcC,Ccjcs@R Ua30C,j30j@ j ,3aj CNU ajC,I3c@Rnl03uCcj$njsCji@A
Rnj Nw 3uU3aCL3Nj Il g3aC~, jCRBNY Hn@GEGSlaG @ 3w

NO@Cc C03 c $Rnj UBR% 3CI@cNE3/BaRjR,RdsCj@
cn<<3cjCRN8aRLj@3Cabj DRRAD;@NItR Ca30 j@ 3L
ijR,RL3nNUsSCj@s@ jjRO wCc/ENRERIIL]@B3w 2uA
, @ NY3@C,@ nN$3GNRsNcjjRj@3Ls c8RnNNOjsRw3 ac3 alC3a |
;+?2[SwW K I,RILrCIIC LcCRNWY i@3w UnS$SICH@s30j@3Ca U U3a


http://cr.yp.to/bib/1988/diffie.pdf
https://profiles.stanford.edu/john-gill
https://en.wikipedia.org/wiki/Diffie%E2%80%93Hellman_key_exchange
https://en.wikipedia.org/wiki/Diffie%E2%80%93Hellman_key_exchange
https://www-ee.stanford.edu/~hellman/publications/24.pdf
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$aRn<@j $Rnjj@3 $Caj@ R8LR0O3aN ,awUjR<a U@wY
i@3/C|3A?31IL NF3w2u,@ N<3CccjCllsC03Ilwnc30jR0O w8Ra
c3,na3 ,RLLNNC, jCRNY ?Rs3qg3a.CjcjClI83ljc@RajR8UaRqCOCN</C|3
NO ?3IIL N c3IncCg3ja UORRa8nN,JCRNY  i@Ccs cORN3j@3 N3ujw3 a
$w "Cqg3cj.b@ LCa NO 0I3L Ns@R, L3nUsCj@j@3 b ja UORRa
8nN,JCRN.s@C,@ j@aRn<@ j@3 8a L3sRaG R8/C|3 NO?31IL NwC31030 ,
NRjEncj3N,awUjCRN $nj 9ZRRCK@GaURIN| RN $35 N e hosass s alcsasw 1CiRao

enaaw R8 0q N,3cCN ,awUjR<a U@ws@C,@ @ cN {RGC30j 0RENQGE1Ht@@cBca cB, N

0 wyY j311 +R,Gc. 211Cc NOTrCIIC LcRNOCO
NRja3 ICy3j@3 UUIC, jCRNjROC<C]j
cC<N jna3cyY

1zY4AVMT$$IC, G3w 3N, awUjCRN.ja UORRa 8nN,jCRNc NOUc3n0a NORL

<3N3a jRac
Un$IC, G3w 3INRaNwCjGRR8 jaCUI3 R8 I<RaCj@Lc-

Ei@&E3w<3N3a jCRNs @<RCIBAL3INRjB $WRau 8Ra
C@Raj.Cc a NORLCy30 I<RaCj@Lj@ jRnjUnjc U CaR8cjaCN<c
s@3a¥c GNRsN UWr®\RIEN,aw W GRBNW. GO GNRsN
cCj@BaCq/RB3,awWARBWY i@3 G3w <3N3a jCRN I<RaCj@L <3jc
c CNURYCY3Y. cjaCN<R8RNIcrRa33R&j@ 3
c3,naCjw U R&3@Bac, @3L3Y i@3 $C<<p@ 32 RaB3
c3,na3j@3 3N,awUjCRNsCIlI $3.%nj IcRj@313cc3|,C3NjCjsClII $3Y

Ei@3N,awUjCRN. b®R@CP@GB 03NIRj3&G3W j@3 3N, awUA
JCRN G330 Ul CNj3INO RnjUnjcj@3 ,¢U@3aY3uj

Ei@®3,awUjCRN .I<®E6C@@BB 03NRj3GI j@3 03,awUA
jCRN G3W0 ,CU@3ajBWjRnjUnjcj@3 Ul &Nj3Wj

7C<na3 tzBOUNSIC, G3w 3N loyB BRBa j3¢c UaCq j3gUAGRC, G3wU Ca
Un$1Cce@Ne G33Wad,a3jY iR 3N,awU] L3cc <38Ra IC,3. RN3RNIwN330cjR GNRs
€Y iR 03,awUj Cjs3 N330(jR GNRs

r3SNRsL G3j@Cc 8RaL I03~NCjCRN-


https://www-ee.stanford.edu/~hellman/publications/24.pdf
https://www-ee.stanford.edu/~hellman/publications/24.pdf
https://www-ee.stanford.edu/~hellman/publications/24.pdf
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G3w 3N,aw@jj@RN CNj3ujIBN<|B® 2Cc jaCUI3 R8a NA
ORLCyYy30 URIWNRLC IAjCL3I I¥RjG@@kcjCc8w @ 3
8RIIRSCN< ,RNOCjCRNc-

E7Ra3gq3a@8 CcRnjUnjusw® sCj@ URcCjCg3 UaR$ A
$CICjw: MNQ Mm% i@ AN G 'sCj@ UaR$ $CICjw
RN3Y

E7Ra3g3aw URIWNRQCNI|,C3Njlw.lG&EBc M M/

UaR<a LR8 jLREGN3cj@3N 8R&3g3aw m*

]0< 0 >70< ' >] .s@3a3j@CcUaR$ $CIA
CjwCcj G3NRg3aj@3 NOCKc R8

MRj3j@ js3 IIlRsN@ jR $8 NORLCy8®I1Y BN 8 ,j. Cj
jnaNc Rnj j@Nj3CBECB8R®WR $3 a NORLCYy30jRR$j CN ,RLA
Unj JCRN I c3,a3,wY Bj IcRjnaNcRnjj@ j.nNICG3j@3 UaCq j3G3w, c3.
R$j) CNCN<UNS$IC, G3w 3N CaNwJ BCIRCN B k& IC|NCBWN |
8Ra R$) CNCN<UNS$IC,G3w3N,awUjCRN 8Ra a$Cja aClwIRN<L3cc <3cY BN
U ajC,nl aj@Cc L3 Ncj@ js3, NNRjR$j CN U3a83,jlwc3,a3juns$IC,
G3w 3N,awUjCRNc,@3L3Y

r3sCIINRj<Cqg38nll,RNcjan,JCRNc 8RaUn$IC,G3w 3N,awUjCRN
cC,@3L3cCNj@Cc,@ Uj3a.$njsCIIL3NJCRNCcCRL3IR8j@3C03 cj@ jnNA
03alC3j@3LRcjsC03Ilwnc30c,@3L3cjRO wY i@3c3 <3N3a Ilw$3IRN<|R
RN3 R8jsR8 LCIC3c-

E;aRnUj@3Ra3jC, ,RNG@GRNAIRRSI3LCMj3@3a 8 ,jRaA
CN<NO j@GBc,a3j3 IRRq8@J@ONICj3 ~310c Ra 31ICUjC, ,naq3cY

EHjjC,3g,ROCN<$ c305,RICRMJEGRSISLccn, @ ¢cj@3
,IRc3cjg3,jRa RS RNjJO3D 0Ccj NY303,ROCN<

;aRnUj@3Raw$ c303N,awUjCRNc a3 LRa3sC03IlwCLUI3L3Nj30.
$njj@31 jjC,3g,ROCN<c,@3L3c a3 a3,3NjlwRNj@3 aCc3.U ajC,nl alw
$3, nc33N,awUjCRNc,@3L3c$ c30RNj@3 8RaL3apsNvEB3SARBIINiEWRa3 $Rnjj@3
\n NjnL ,RLUN§@aZ, @ s3 I1 0Cc,nccl j3a*CNj@Cc ,RAGIG3I¥NIjwU3cR8UNSIC, G3w cenLU/
. . RNc. wRp, Nj G3lLwRRES
cEncjRN33u LUI3R8 @Rs Un$IC, G3w 3N,awUjGRN &, @3 LA Rpe.
,RNcjan,j30.13jnc NRs03c,aC$3j@3/C|3A?3IIL NG3w3u,@ N<3Y r3
03c,aC$3j@3/C|3A?3IIL NUaRjR,RICN cRL3s@ jR8 NCNB8RalL I
13g31.sCj@RnjUa3c3NjCN< 8nllc3,naCjw N Iwc({)cY .
: . . w{R,RLUN3 JIR< aCj@L Cc $w
i@3,RLUNnj jCRN I UaR$I3L nNOSaIwCN<j@3/Cl%%%%j%e@ga@f%%gdwCNjgaqI
Ccj@Bc,a3j3 IR< aCY@H3YaRBIBURECTj@RE3 CNj3<3&Y,0%. %@ jCc<n a Nj330jR
r3, N,RLUnj3j@3C U NO IcRCNg3at3R<(¥ -'ZpstchTiYgrsf NE?OSMNRJCESI:LJ-'E@SJ@Sa
; ; i i i3g3a | c1C B¢
?Rs3g3a.cnUURCc3 NRs jldR() 8B acSCj@D&BjR:gG LROA’HRNI ». NOS$ c30RN|@ | @ 193 @3
NIRcRL3UaCL3 NWB#Bac$CN aw OCRERNC| Cc cCy3R8j@3 CNj3aq IY


https://eccc.weizmann.ac.il/report/2017/065/
https://eccc.weizmann.ac.il/report/2017/065/
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GNRsN @Rs jR ,RLUNj3J@3 LLRO CNjCL3 URIWNRLC |
CNY Vi@Cc Cc NRjjaCqC I. NOCc <a3 j3u3a,Cc3 8Ra anJR sR$ Gé’@%?\‘ ‘@ |
ai Sw c SCN<j@ j
RNFW QN j@3 Rj@3a @ NO.$3, nc3R8j@3 sa U amo é njga@vg %
LROnl a aCj@L3jC,.s3, NNRjanN $CN awc3 a, @]LR?O?NQCJI@ECQN&JB@I?(BUR@ jCRNc
CcL UVGNRsINC |R¢YaR L, 3a3 Cc NRLBARX g8 wRn a3 cjnLU30. wRn, N
je@ecc y PO AENGL,|. j@3a ¢ IRRG@CcrCGCU3YC 3Njaw
URIWNRLC IAjCL3 I<RaCj@L 8Ra, RLUnjCIR<J@3L U
LRO.s@3a3s303~N3UR& cj@3 NnL$%Ba e&n, @j@j
I LROY
i@3/C|3A?3I1IIL NUaRjR,RI 8Ra#R$jR c3NO L3cc <3jR IC,3Cc ¢

8RIIRscC-

E IC,3+@RRcR$3 a NORICjIRN<UaCL3Vs@C,@, N $3

ORN3 $w , @RRcCN<a NORLNnL$3ac NOanNNCN< UaCL ICjwj3cjCN<

I<RaCj@L RN |j@3INW. j]MONORL<CWb@3 c3NOCjR #R$

j@3jacul3d LRO Y

E#R$:Cq3N j@3 jaCULF¥R$ c3NOc L3cre\<3 #jR
IC,3 %W ,@RREE&EMORL<CNNO c3NOCN<jR IC,3j@3 U Ca
} LRO ! } LRO &' s@343 C< >B \-CtcRL3

a3Ua3c3Nj jCRN 8nN,jCR}Rj@ §¥SUCc *i@38nN,jERM3c NRjN330 R $3

RN3AjRARN3 NOWRNs+EN P@CNG RS

. _ - N c cCLUIw RnjUmRENG3 $ € {N\R 8
E 1C,3Cq3N ). I1C,3a3,Rg3aBRnjUnjjCN* LRO & j@3 N jna | $CN aw a3Ua3c3Nj jCRNY i

)Y 8nN,jGRMR3c N330jRc jCc8w,3aj CN
ij3,@NC, | ,RNOCJCRNcsS@C,@ s3 RLC]|

i@3,Raa3,jN3cc R8j@3 UaRjR,RI8RIIRsc 8aRL j@¥Fe€icvaBBCRNG |j

I} }1'8Ra3g3aw NOj@CccjCll @RIOc C8s3sRaG LRONIR

Y Bjcc3,naCjw a3IC3c RNj@3 ,RLUNnj JCRN I ccnLUJCRNj@ j,RLUNjCN<
j@CcL UCc @ a0.3g3NCN ,3aj CN g3a <3, c3 c3Nc3Vj@Cc,RLUNj A
JCRN I ccnLUjJCRNCc GBRCRN@3BC|3 ?3IIL N ccnLUA
jJCRWY i@3/C|3A?31IL NG3w3u,@ N<3 UaRjR,RlI, N$3j@Rn<@jR8 ¢

Un$IC, G3w 3N,awUjCRNs@3a3j@3 IC,3 c~acjL3cc <3Ccj@3Uns$IC,
G3w. NO#R$ cL3cc <3Ccj@33N,awUjCRNY

QN3 , NJ@ACNGR8j@3 /C|3A?3IIL NUaRjR,RlI ¢ $3CN<$ c30RN

ja UORRa Uc3n0ORa NORL <3N3a jRa d@3d3 cj@3jacul3
IRRGc a NORL jRcRL3RN3j@ jORFGcR|BRNRZ|@ j
OR3c GNRN c33j@ ja CcCN<j@3c3, RNQ;@3ULRN$;1R @@GN‘;';‘NO?<’;J’aé]3€§£\'czs+R+aC;jL%nJ'JJ'C@N~
wC310cj@3j@Ca03I13L3NjY i@3/C|3A?3IIL N UaRjd-'@;,c d3j3Nr&3a236 L3 R$2%3 1 1cujC,
$cja ,jlwCN|j@3 ,RN{BIGjR8$BIMC NSRRN@C, @ s3, NaRnUc | GIH}tARa cRAL3 o
3|,C3Njlw ,RLUNj3j@3 <aRnURU3a jCRNY Bj @ c$&ﬁiﬁ“%¥%%f§ﬁ§ﬁﬁcéw%NjaC
RNRj@3a<aRnUcj@ N NnNL$SNXCRWUNEREILIMAUGC, 8Raj@3LnljCUIC, jCg3 <aRnULRONIR
+naqgq3 +tawUjR<a U@wR&+GMW30 $w $ cCN<J@3/C|3U?a;§"!sf‘p¢s$3cJ I<RaCj@Lj G3jCL3
RN 31ICUJC, ,nag3 <aRnUcs@C.,@ <Ca3c cRL3 Ua iF,.h, e NELaR¥ " 28  are as
NRj@3a ,RLLRN <aRnUj@3Ra3jC,$ cCc 8Ra G3WAI&uC@IstBlg:kBm$Fk@31(B@WUaCL3

3N,awUjCRN UaRjR,RICcj@3 b 8nN,jCRNY $C< ®Pg$°3%cfgwgﬁgﬁﬁﬁmﬁéﬂf;i;‘fgév(

?31IL NV$SRj@ j@3 LROnl a aCj@L3jC, NO 3IICUJC,RLrLaﬂ§ gi RN NbCWLunj jJCRNW jR <
NO'b Ccj@ jSRj@c,@3L3c, N$3 $aRG3INCNURIMNRLEIJGORY g3ynaCjwy


https://en.wikipedia.org/wiki/Exponentiation_by_squaring
https://en.wikipedia.org/wiki/Decisional_Diffie%E2%80%93Hellman_assumption
https://en.wikipedia.org/wiki/Decisional_Diffie%E2%80%93Hellman_assumption
https://en.wikipedia.org/wiki/Abelian_group
https://en.wikipedia.org/wiki/Elliptic-curve_cryptography
https://en.wikipedia.org/wiki/Elliptic-curve_cryptography
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\n NjnL ,RLYni3aClI 0Cc,ncc\n NjnL ,RLUNnjCN<1] j3aCNj@Cc
,Rnac3Y

lzY@i?2 b2+m BivMQiBQMb

i@3a3Cc <a3 jO03 IjR,awUjR<a U@w $3wRNO Encj3N,awUjCRNc,@3L3c.
NO $3WRNO j@3 NRjJCRNR8 U ccCqg3 0g3ac awY ,3Nja IR$E3,jCqg3
CENj3<RE&M3NjCG,UERS,jCN< ,RLLNNC, JCRNc 8aRL $3CN<
LROC~30%w N 0g3ac awY BNj3<3aCjw Cc R8j3NLRa38nNO L3NjIlj@ N
c3,a3,w-s@3j@3aCjCc cR8js a3 nUO j3RaqC3sCN<j@3 N3sc.wRn
LC<@jR8jSNNRj, a3 $Rnjj@3 ,RLLnNC, JCRN $3CN<c3,a3j cLn,@ c
j@ jCjCNO0330, L38aRL Cjc ,ICHdG0lccRaN3nha3 c,@3L3c

a3j@3 N IR<R8UNS$IC,G3w3N,awUJjCRN8Ra nj@3NjC, JCRN. NO a3
sC03lwnc30Vj@aRn<@p@3~-CW3RRBARqC03 8RNNO jCRNc
R8 jancjCNj@30C<Cj I sRally

bCLCI alw. 3g3N8Ra3N,awUjCRN.s3R8j3NN330jR3Ncna3c3,naCjw

< CN¢jCg3 j} ,@€cR NRjJCRNccn,@ c NRNAL I13 $CICjw NO

0 UjCg3 ,@Rc3N ,€C3 @B&jBu@ q3 $33N UaRURc30Y N 3N,awUA
JCRNc,@3L3CcRNIw cc3,na3 cj@3c3,a3jG3w. NOL3,@ NCcLc|R
L G3cna3j@3 G3wCc <3N3a j30UaRU3alw. NOCcUaRj3,j30 < CNcja3A
8a3c@ Ra 393N ,RLUGBBRIaG cBOVcBYB®,vg3 $33N cjn0C30 c
s31lY ?2RU38nllwj@Cc,@ Uj3aUaRqC03cwRnsCj@ cRL3 UUa3,C jCRN 8Ra
,awUjR<a U@w ¢ NCNj3I13,jn 1 ~310.$njOR3c NRjCL$n3 wWwWRnsCj@
8 Ic3¢c318 R8,RN~03N,3CNCLUI3L3NjCN<CjY

lzYSK ;B+

#3WRNO 3N,awUjCRN NOcC<N jna3c,@3L3c. ,awUjR<a U@3ac @ g3 L NA
<30jRR$) CNRS$E3,jcj@ jjanlwc33LU a ORuC, | NO L <C, | Y r3
$aC3+w 0Cc,ncc cRL3R8j@3c3 R$E3,jcY r30RNRj<Cqg3 NwO0O3j Clc. $nj
@RU38nllwj@CcsCllcU aG wRna,naCRcCjw jR~NORnjLRa3yY

lzYSzX%aR GNRsI30<3 UaRR8¢c
QN Q,jR$3akS.S0Ozk.j@3L j@3L jC,C N7a NG M3IcRN +RI13.
< g3 N@RnalRN<1I3,jna3jR L33jCN<R8j@3 L3aC, NK j@3A
L jC, IbR,C3jws@3a3 @30CONRjcU3 G cCN<I3sRal0Y j@3a.
@3, 1,nl j30RNj@3 $R ab’jl@ 3@ n,3@ Cc 3\n | jR
NOj@3NC@Rs30j@ jj@Cc NnL$3a Cc

3\n | jR N Y +RI3 cUaRR8CcC@Rs30j@ |j

€7 Cc NRj UaCL3.%$njCj IcRa3gq3 130 00CjCRN ICN8RalL jCRN.
N L3IlwCjc ,jn 18 ,jRacY i @CcCcR8jB3Nj@3, c3sCj@ UaRR8c-j@3wj3 ,@
ncLRa3j@ NEncjj@3q ICOCjwR8j@3cj j3L3NjcY

BMX3aR FNRsI30s3TaRRBc, @C3g3j@3 RUURCCj33{3,jY r3
s Nj UaRR88Ra cj 3@3H38 s3alRaRncj@ d@R3
UaRR8c a3$BRIMj3Iw NR O0OCjCRN I CH8RRINOG@®S $Rnj
8 ,jj@ jCjCcjan3Y i@CcjnaNcRnjjR$3 N3uja3L3lwnc38nl R$E3,j8Ra


https://en.wikipedia.org/wiki/Public_key_certificate
https://en.wikipedia.org/wiki/Adaptive_chosen-ciphertext_attack
https://en.wikipedia.org/wiki/Forward_secrecy
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https://z.cash/technology/zksnarks.html
https://en.wikipedia.org/wiki/Secure_multi-party_computation
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Nfj@RaCQW@ jNRj@CN<Cca3g3 I30 $Rnjj@3c3,a3j0j $3WRNOj@3
8nNN,jCRN c RnjuUnjY QN3 3IB JERNC:c R j GN&<34LBR R, R |

RNIwj@3 jRj I gRj3,RnNjCca39g3 I30.sCj@j@3 UaCqg ,wR8j@3 CNOCqCOn I
gRj3ac UaRj3,j30. $njsCj@Rnj@ gCN<jRjancj Nw nj@RaCjwjR3Cj@3a
,RnNnNjj@3 gRj3c ,Raa3,jlwRajRG33UCN8RaL jJCRN,RN~03NjC IY NRj@3a
3u LUIBCc CLUI3LB3,jJRMNExUaC,3V G pC,GaBd@aBs n,jCRN

7 U ajC3ccn$LCj$COCjR NCj3LAHENBOa$w.i@B j@3

Cj3L<R3cjRj@3 @C<@3cj$C003a &8}, R N@ B\CHW 3 &) SHjAD 3
mcCN<c3,na3LnljCU ajw,RLUnj JCRNs3, NCLUI3L3Njc3,RNOUaC,3
N,JCRNCN swj@ jsClI3Ncna3j@3c3,a3,wR8j@3 NnL3aC, I qlIn3c

R8 1 $C0c VCN,INOCN<3q3Nj@3 jRURN3W 3u,3Ujj@3c3,RNO@C<@3cjRN3.
NOj@3c3,a3,wR8]@3 CO3NjCjwR8 I1$C003ac VCN,INOCN<3q3Nj@3c3,A
RNO@C<@3cj$C003aW 3u,3Ujj@3 jRURN3Y r33LU@ cCy3j@ jcn,@
UaRjR,Rl1 a3\nCa3c NRjancj3q3NCNj@3 n,jCRN33aCjc3I8.j@ jsClIl IcR
NRjI13 aN Nw OOCJjCRN ICN8RaL jJCRNY b3,na3 LnljCU ajw,RLUnj jCRN

, N$3nc303g3N8Ra ,KRNURICBER]I3cc3c.sCj@ RN3 3uA

LUI3B$3CN<UI wCN<TRG3aRq3aj@3 N3jsCj@Rnj@ gCN<jRjancj Nw
c3aq3a8Ra,Raa3,jc@n}CN<R8, a0c RaNRja3q3 ICN<j@3 CN8RalL jJCRNY
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/Cc,l CLXRcjR8j@33u3a,Cc3c@ q3 $33NsaCjj3N
CNj@3cnLL3aR81zS4 NO@ g3N jw3j$33N8nllw
03%n<<30Y r@Cl3BsRnl0Ua383aU3RUI3Z0R NRjURCcj
RNICN3 cRINjJCRNcjRj@3 3u3a,Cc3c.B sRnl0O<a3 jlw
UUa3,C j3C8wWRNI3jL3GNRsR8 Nw$n<cY vRn, N
OR CcR $w URG|@CjNKS$ Cc&MBnj j@3 3u3a,Cc3.
NORUJCRN Ilw ,RLUI3L3Njj@CcsCj@ N3L CIjRL3
sCj@ LRa303j Clc $Rnjj@3 jj3LUj30CRINjCRNY
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Kn,@ R8j@Ccj3ujCcj G3N8aRLLwI3,jna3 NRj3c RN ,awUjR<a U@wY
b@ NNRN cL Nnc,aCUjs csaCjjBNCNSO:9%njs c,l ccC~30. NO
U ajC 1 g3acCRNs c RNIwUN$ICc@30CNSO:0Y bjCIICj@ ca3gRInjCRNCy30
,awUjR<a U@w. NOCcj@38Ra3anNN3ajRLn,@ R8s@ j8RIIRs30Y
DR@NMc@L 03c3LCN |I,RNjaC$njCRNcCNL j@3L jC,c NO< L3
j@3Raw. NOs c s a030$Rj@ j@3 $31 TaCy3CNL j@3L jC,c NO
j@3 MR$3I K3LRaC I TaCy3CN2,RNRLC,b,C3N,3cY ?Rs3g3a. @3 @ c
cjan<<l30sCj@ L3Nj I CIIN3ccj@aRn<@Rnj@CclIC83Y ?Cc $CR<a U@w.
#3 njC8nl KAGANOO3 CNjR URUNI aLRgC3Y BjCcN jna |l jR,RLA
Ua3Mc@ cS09913jj3ajRj@3 Mb jrR;N03I cl13jj3ajRgRN M3nL NN
s3L3NjJCRN30 $38Ra3Y 7aRLj@3j@3Ra3jC, | ,RLUNj3ac,C3N,3 URCNjRS8


https://en.wikipedia.org/wiki/Vickrey_auction
https://github.com/boazbk/tcs/issues
https://en.wikipedia.org/wiki/A_Beautiful_Mind_(book)
https://en.wikipedia.org/wiki/A_Beautiful_Mind_(book)
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gC3s.j@3 ,an,C 1 0C{3a3N,3Ccj@ js@CI3 M c@ CN8RaL Ilwj IGc $Rnj
BUURN3NjC Igc URIWNRLC | ,RLUNj JCRNjCL3. @3 0R3c NRjL3NJCRN @3
sRa0 inaCN<K ,@CN3 RaRj@3aLR03IcR8,RLUNnj jJCRN. NOCjCc NR]j
13 aC8@3Cc s a3RaNRjj@ j@Cc,RNE3,jna3, N$3L 03L j@3L jCA
, llwUa3,Cc3V ccnLCN< 8RalL ICy JCRNR8 c¢cn|,C3Njlw ,RLUI3ujwU3c
R8 3N, CU@3aCN< WY

i@303~-NCjCRNR8 ,RLUNnj jJCRN Ic3,a3,ws3nc3Ccj@3NRjCRNRS
,RLUNj JCRN | CNOCcMIANNREN @R $6 B3 nvecd3 L3INiGR
c3,naCj@ js c<Cg3N $w ;RI0Os cc3a NOKC, ICCNSO41Y

l[j@Rn<@ j@3wnc30 0C{3a3Njj3aLCNRIR<w./C|3 NO?3IIL N

la3 OwlL 03,13 aCNj@3CaU U3aj@ jj@3CaUaRjR,RI, N$3 nc30 c
Un$IC, G3w3N,awUJCRN.sCj@ j@3 ~acjL3cc <33$3CN<UnjCN Uns$IC,
~13 YBNSO49.2I; L 1c@Rs30 @RsNRjRE&B 6 NadIL 3
RNj@3/C|3?3IIL NC0O3 ¢c. NOCCN,3@303c,aC$30j@3/C|3A?3IIL N
3N, awUJjCRNc,@3L3CNj@3c L3U U3a.CjCccRL3jCL3c ICRGNRsN ¢
21; L 1 3N,awUjCRNY

x3aRAGNRsI30<3 UaRR8cs3a3,RNcjan,j30 $w ;RI0s cc3a. KC, IC.
NO  ,GR{CN SO4l. NOj@3CasC03 UUIC, $CICjws cc@RsN VncCN<
@3 @3RMWRIBUI3j3N3ccW $w ;RI0a3C,@. KC, IC. NOrC<03acRN
CN SO4fY

isRU ajw NOLnlIjCU ajwc3,na3 ,RLUnj jCRNUaRjR,RIcs3a3,RNA
cjan,j30Va3cU3,jCg3IlwW $wv RCN SO4l NO;RI0Oa3C,@.KC, IC. NO
rC<03acRNCN SO4eY i@31 jjB3asRaG < g3 <3N3a lja Nc8RalL jCRN
8aRLc3,naCjw < CNcjU ccCqg3 0g3ac aC3cjRc3,naCjw < CNcj ,jCqQ3
0g3ac aC3cncCN<y3aR GNRsI30<3 UaRR8cY
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bRL3jRUC,c a3l j30jRj@Cc,@ Uj3aj@ jLC<@j$3 ,,3ccC$I3jR 0A
g N,30cjn0O3Njc CN,In03- ViR $3 ,RLUI3j30W
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