V(\Jd N ﬁtc)\a‘n' ‘%o Sk'uc&\( ‘H\a \‘&@a 0? weat‘k\(b\‘cc\\("(\{
or weally Tpiced sequences) | and Yren apply
Hhis +o prodcs & A states o give +¢£ \Y-d@\
o? +\ DQCG\\ ﬁubSPQQe) . Lot%(ir‘ Wwe Wy \\ Pc:“hrﬂ
and define 5 il A
_‘_‘EAJQ oicod ity and Hhe methed

Oiz “\VVP@D \hese™ Gee ‘w\c —Icco\s (e w\'\ | U

“%o P@vc OCD\/W\ P‘JFO’R'&‘C CeS0 k\Jﬁ) g QITJ

Yo 5‘@@“& recal | Jr\f\c; dehn or 5C«W\P\a QV\JF(‘OPV:

@”)E ‘?‘{ 108 (PT‘ (x" )T)
(This 5 The (Norwie g cortelat of e
%rmg 'é (5i\/\f§«(i<§ b\/ )
S*r\'v\sb w‘\jﬂ*\ S\lW\\DO\) ocmwj W\Jr\r\o\
%@kucngkf c\of,c ‘Ec —(r\(\df‘ UV\L‘QC(\\\/\@ P(T)bc\@\\\'gﬂeb
"PKU) w\'\\ have &QW\P\G aﬁ%m@\{ o "[‘o H(X)

Dt A Sequence X" 15 é—-—_\'\]{gb\‘QQ\ V¥
|R ) -RE) <5
D_Cﬂ"__ T\r\c,%r‘\'\; pYQa\ 5§ Tg“n iy e ot o

a\\ §Pieal sequaney X
= § xRE)-HOI£ES




_D_FQPC’I‘_\' ey of e “NJD\‘CC& 56’* @

. Unit Pro‘oo&)i\i
Ve>0, PiTeTE S 2l-e for \o«ge emu&h ~

T E\RPOV\CVTHO&\\\( 3;{\(\0\\\ CC\\"‘(&W\C&\(—\(\/
"\—%X“ < ,ZY\ (RE)+H)

Thiy tans "\—\(\G FFUC_\—(O/\ o 3‘&‘\’\"&/\35 %‘% G
fypicad s T /19Tl < l—n(\%m\-x\@)—%}
There (> also G \ouwoer bum& Yo \OJSC’—- Sk |

Vevo, |\TE (2 (-7 HE )

fe lorge enogh -

3. Eguipacy i~Hon
T % eTrf\ Hoen
2-n(\-\(2)+6)£ ’\)Xn K‘K“)f _Z-V\ (Hti\”%)
o o\ -\\/p\‘ccak SEGUANCE AT G_Ough\\{) eqm&\\f
probable, whan n 15 \arge <oogh.



These Hhcee p—cPer\—\eb OR:S‘YFQ\S\&‘V%W\O&T& Yo prove: (3
3. |-mleg P8 ey <5

D e HE®)-9< “ilog P ) < )+

= -MH(S%) < pr ) < -n[H(YL)-S)

\NC; c N c&cﬁ‘\\v\c; A mméd/\r\ \'&F\C\\D\C M\J\f\\c\(\ (S

Pe§ 1 TmE- ELENI<6{> 1
%”c«\\ €>0 8>O QWCSS&}?\C\@V\JX}\\( &Q e V.

Rt oince \j;[ (I)] N, s I JUS\‘
The P@\x\\o\\\*\; ot e 5 Yor Q(Cjcﬁ’tlﬂ\’\ n.



2 We Laow the fotal p(bb:\b‘s\\' oY ng | avd .
o the minimum probcoi iy oF S\‘]c‘W\CS
1S ,th(H(K)hg)‘ So e (I)\(’\C\\\V\O\\ \‘&F\/ \S i

Oppt bounded \3\/ \ /,Zﬂn(H(‘K\*EJ)
> '\T?)i“[ < ,Zn(\*cm--k&)
e Lhe lower bownd, Hhe okl Proo 1> 216
oo She o adm ‘P(‘O\Q & oostriag 1S
1—\«\(\%{)—6) i, vl .
| %0 e @ \M\\'ﬂ S o &

1»4( H(X)-9)

e We hove w § r\A)epem\eﬂAF @\\‘EO(\WO”\'S
SC O\V@ \( <\/\)k”\\ch VVC\\J



A | OEGUANCES % " i }o\‘H‘H\fA / ol T

| RO,y ) - RO | <8

ahé ‘Hﬂc S;C*% oY o\\\ %-Qow\{“\\{ —\ryp\“@\\ “PO\\‘(\:S
oF sequencss 1>the jouctly fyprcal sef
._.X“\\(: | —
| 5 = %XV\ \* ‘ )‘ow@r\\; -R/P\“cc\\ E *
This 5& a\so oo W«h‘@ \( Ke (‘f’ﬁu(o\[\
weodly %}Ps‘c_‘a\ S
). Unit prob: Yevo PrQZXAY“eTgY“?Z\-—C:
R siTiciently lame N

2. E\Kpomcvvlﬂa\ﬁk/ sl | caredvnal i‘(vy

W
| TE V< (KO +8)

3. Equ Pgrir\*v\‘om

W) -2
,ancwms < Dy (24 < 7! )

-W\z proo% S e 2\ o~ Srom Hone voe

‘(\0\\/@ Secin o\\r@g&[_» e Co\V\J\'\f\\YU( o Ky, &
o syubd. o larger alghabet-



One yev| oc“w\l(\‘&’ NCW C(ue,fﬂ‘on ATTes, ©
1?&”) v s SO\‘V\‘\‘\\/ {’\/P\"@\\) Haen

K eTE and §reTy
Eo\df\\ A W \'&ua“\/} \‘BJV\/P\‘CO\\E B now

5QPPC>€ We {nd Q‘PGV\C&«SWH oo ‘(ryP\@\
Sequences X“O\V\d\(“. W 'S Wﬁptb,
That %ogcjv%ar ‘HA@/ e agudﬂ.&f @Pg <\
Lt (‘i“‘)ﬂ‘im) ~ Dy QY“)P‘(“(\/“)- g
_ﬂ(\c‘/\ &/N\C{‘%\ V\'\gi\(v\ (4 % 3
et (e T TS 70
S i§ X and N ore corre \ded s
very improboble
T Cond thiowod BEETRY piaal vy
We c:avx:;'\mi\o\r&\j ée?\‘\f\ﬁ &5amp\c evévmp\(
CQV\c&KJr\d/\o\\ N apo\r*\v\‘ chas Sequancs E
(4 %) = - 7 log P ()
=) T ?\/"\ \ ) éTgnw 3
D3 | [AGE)-RK) <85




The set of condinanally ypvao sequaes @
> G XD oF oF Fhe set osr\"?\,/PSCO\g SeYIANCS ¢

—Y M W

s " C < Ty
ch\/ ore GV\\\f the samvie T X and Y are
Wujcpd/tcgew\—.

( chsfc, %WDUS[/\ 0&\\ @m‘) We (MUSjr OV\\\{
roose Jr\/p\‘co\( Sequences X o condition an.)

:ProPcf(ﬂ‘e)t

L On iy prob:

\ evo, g pr‘ \( €T W\Y‘}E>\ -
o | KT @v\(u:&/\ .

2 E\/Pomd\"ﬂo\\\\{ rviad\ CD«(S\V\Q&\\S(\/

l ’\”;“‘*“\ < (\wm «9)

LO\:/"J bae ,A“\Yb (¢
€0 H%C& i>( )2

For \aege aoodn ©

o (W) -5)



¢}

< Dy ) £ 27 (HCetw)-)

for s\\V c,ov\é \“\’\‘OVL@(\\/ *WP\C@\ fcque;mcc yu\\f“,

Quarom el %\/p\\co\\ HW e %‘/P\\@\

B,Ec\v ipo\rg? ¢ oA

2" V\O'\(\{ ) +3)

OS> G DOUTEE Hrax (tindepen ey ) ks
Q 5\{5@/% " o stode \“6\/5 m% g@b .
Lo sndiuiduol syskem con loe Aescribed

\0\1 O~ éCVKB K!K&{ W\(K\’H X

Q=% PY(‘/@

Y AJV\C Sooee C(/V\\‘jri 4 Spir@/vs\ jr{ﬂe \
}omjr ﬁﬁcﬁ; > Q@&)@@@ ':-:QQW-

- Yor Hhe stirale steke O e con
V\%\G 6(8@/\g® (3

d\"c\&owo&\”zc ¥

Q=2 Patr) (XY =S



The von Neumann ew\"ro’?\/ 'S )
H(@> = ‘T(‘EQ \03?3 ‘-‘mz Py-(v) (Cﬁ Bialy

= HX).
1T we A\\O\gom\(zc the whole skohe @@n

we %C‘T Qag,l/\; z PX“CXV\) \sz><¥»«\ |
x"\

where .
Py ()= TTpgg) , W7 =bxde ol

Ot nece ”\Jy_h(‘ﬂ“) 15 acloosyal Pmbcb\'\\*v\/
focon §.1.Q. >equem<f:)\%w(\\ also be

Aomi no&eé b\/ 4\/@\‘@\\ LIS

Delin The 9 Wpraah safOSPC\CCTgX s
O 5U(CDDPQC€ & WoYo- - =+C

AC?\“V\CLS“ b\/ S
T = opan{ ¥ | X <To S
T——“\c X ate
oot kV\/ P(ca\

3@C\UQVKC§’S-



We_con deine o ’P(“OJ‘QC%F orsks tavs ©
Ddospcm\ jvk/\cjv\{\D\"coi Pm)‘qéﬁor :
’\ng PEINPIS
Xe T3 e

Using ™5, e il § T ProperTies

oF dhe ypicgl sbspoce whvch esservally

Collow From The cleosica propeties:

.\ e>0 ) T‘“\LT\_—?Q@V‘E > l-e  (Onitk

for (Orgc: QJ/\OQS\/\ N ’pm\o.)

5 EX@@/\@\*\@\\\{ Svad| dimensyan
TeITE R < (H0+D)

‘OMW\A‘- Tr?'__\_\_gvxi Z((-G)ZV\G*(K) ‘%>
for \O\(Sc c:V\oag\/\ iy
BX EC\U\WVJV\AV\O‘/\ e __h(\-(@‘%\ e

ab Y @W
ih(Hm *E)T-\'gi < \/\6<§)® \6_4_. 2 TT%

And w_m\pcw U ?@Pﬁr\“@’

® E:\‘T%SV\) ?@A =@ é—‘\ﬂ\ay CUV‘W\J%Q-
o | - T T N =2%



