c\

Iw?in“\'c_ Qets & COM?u\‘o'B\\i\té,

Usvally weasvre omde compare sek sizes by
ca\,m.bvb or c.almlad-u'uﬁ e numbes of ehommerds

M Contouln.

A seb e 1708 meanbess s biggesr
thowm a sd‘ w"Hf\ OIZO \M.QMM.

WW sets are Swpém“‘e,, we com't ?ol- a wowber
bo Weir sizes, S0 cant compese Sizes (a Hhe vswak
. —DQ.CA‘QLJW\ﬁ 0 90@3 Hhat the sSizo 0‘9 OnA
A Ne seb is Too” oloes wit hep. ll'w}fs\ forces
vs o Say Hrak U tafne seks Wwwe Soum.

size, becouse oo =0, b »Pr.ww’ts the fe

C}/WW\"N »fﬁ)m bﬁvﬁ asked
One b One Com’es?m&wca

I'F we Cown come ¢ w:“& A ww;YP:Aﬁ, on oh’/‘.zd'- )" V2
to-tZ wa‘/‘mma&wce_ behveon wuz/mb&f'}» ol teo
Sets, a m,a.PP’W\ﬁ ok misses \aoﬂn&wﬁ omd wares

er-is ow@%\fms , thun Mose sets are g&v%&v&a\ﬁ

-
of e same size -

»{v‘u\ ) qraen, blue |, SA\M% and {‘3 7,16 ﬂl}
Wave the sawme size Wﬁeﬁeﬂoaw | gagy o
Cup W B cortenpondence, ¢ L
redes7 , bueed 3, yellowoZ, greeaer l6

Onlike Q,ow‘t?vx? ehomenks, tus shW wosrks
ﬂlor 'W\@w:}fz $2¥s,



c2
Notorl Nowbess & Evew Nowbess

N=§o0,1,2,3,4, .
E:50,2,4,6,8,
| can wake e NeE c.orr,e»pmaWu, not
bb Wshna el e N E Pairinss, ok by providing
o procadiuie for Radina¥he corr.e,s?wo(,m ce:
aeN, beE : oae> 2

o

o—> 2o
At

LX.X ts Yhe {:\OOV {{N\Q\N\M ' Lw'avs\: NATVAVE nwowber €K

Q,V_Q;E Nm@fs\vuac‘::gjmwﬁ
R £ maps o e one N

#N&\\’mt Nowmbess = #E\/&M Nuwabess
oﬂ"vss bf‘:v\ss b &Iv\"&%Q-S'§ 5 e:"(.

simdas ceas

Strings are 3\%\: Nato red- Nowbess wr hen g
Yoase 26 (or Woweues biq yowr sek of (diers is)

“abe", = OX26" 4 b»2C + C
o b=\, c=2 <k
?M‘*\.k"f az0, L=\, ¢ elc

$3ﬂ“w~3ﬁ are. nowbsss written o\.ob‘f}.rg,& base
Hskrings = HNaborel Numbess
Progfowns ore Jus’( s\‘riv\sg Hhat pass certrvin Fests,

#ijnms < FF st F\\'tss.



The vame for tuts infinlte size 15 ¢35
ale,'o\\o Xo
‘F &’ 'S "PDS?“DLQ to make o oo~ to~one CofFegf""t"*'f‘
behocen Natusal Nombess and Things,
Hen FThings = X,
Thak correspondomce waats Mok an
T

FEwvowmesgrion
Foss‘.&e. tatnas Hrok norzes ﬁe,Feois anol /Ul

@vwﬁwﬁiﬁ reouwh amy ?osss'\\e. Thing.
Lor CN&*\)I’ALNWJMS’ N =0 trve N+=1)
covt << Tue Thing jwlr.cocm?wds,w‘s\'\n (R);

The abl\'\\b’tv Qw\)vw@.ml'e_ o sct Pm\/eg
Frset =X,

’Pc‘bv‘wub W.J: o wﬂww Lish of W\'mgs

L4

is nt an envmem o (i.e.

W§ some) waeams yetin |

Peoka ‘Ww{' No emomesahon can exist
WLOMS em,gmv\ﬁ




.t
Think of Hee corregpondince as a pair of

:fwc’ﬂ'ons; Lor exawmple
W o(mbt\\s with Naturzd Nowdbass & Even Nudbess

to:N=E ‘t@(\l\)zz\r\_
from: E=>N from(e) = l.e/i_j
whan M\«ﬁ with Sjcr\'Ass
to: N— String
-from String — N fotal leCc(\‘
The hoo Ponctions to Lrom must be o
occhov\ = SUUQC.{"OV\ A Iv\‘)ec’hovx

Hﬁ.re. s a ‘)\‘(\‘UF& O‘P N ?uv\c_‘(\'dﬂ M/la»&' S
NOT otal : |

NOT iw:‘)ev:tiva

NOT sor‘decH\m

\(0\’ V\LV@C'M_\@:‘\'O 0(0-8\ W 'HML AN ‘fww.\\ov\ as
Hls 1s ae.lwovg %Vfﬁmu{t Na‘t\)f {cow (“Tlﬂv\ X)

lf "t ex‘s’;g and 1s {Fcr (Na‘l‘omi ‘{\-O bruey n+= |
total | W c.c’tw«e and Sor tedive if (oY= )
Hus ﬁ«c{‘\w is Wcms cor/'ec'b veturn ny, }



8o, ML ol Hene seks diowe He Soume Size ~

N“h’rail”““b”g’ l%m, Even V\MQ"‘S/
P wuubers, &tdnes, CH+ prgrams,
HTML Qs . -

The Busle (or, ML howe cosdinalidy X

(™
Thak isul so c«wuxzi»& P&Allﬁa They a5 ol Hre

émMo@W%‘ — dMuas of Mats Ehiwas
of lothars, alf julk Lichs of ;?m, S

TWO DIMENSIOVAL. INFINITY — CANTOR'S ENUMERATION
Contiolts e collockion off all possile pars of
Nehwzd Nusbas's -
(©0) (o, (02) (6 (04), (0,5) (0,6)
(0)7]) (1,0) C\ﬂ) (1,2) (°‘;‘7) (6,2) (2,2)
(7630416219113, 100636094-178821632) (3,1) ehe
M'“WSL fposs%\l‘\"uea ofe. i«VQ\:}Q_ a hso dipeceNons.

Ukl 1873 evsuone (Semons nattemodiclaws ine luoled)
Mabsﬂd:eﬂg wo ides off auy of Huis, (hon. Coeprsy
Ca,«d:o:(md:, Hils dfa:wmﬁ W coas :ée.cke& Aot
‘?\&buﬁe N DRCauuUAe QQ. ¢

A +“°’?7 Hhraes o mllion - ddweenstonal. ;.A%@i}-_aj (s
"o bloger Han o selimensional iafalhy, bt Hone
V‘L“-%cﬂ‘ofjag—wzz !!ML’S 1 / ’




Tn 1873, Cantor discovared. an euumizbion for He
Sek v@ oAl ‘:Poss‘\\’\n ’«Poam o-?- adure nowbess.

This, in siwaé.a; terms is He waﬂah, fpr"w\k' W emumemioc
%or CNA{'Ule\/Uw.bQS' ‘('0{'4‘-'0 ; 'h‘uL; Jbﬂ‘t—: l)

{ ‘for CNO&"'UM»WMH" 'f(rst'zo y ‘hd‘.ﬁ'&"\)‘hﬁi,’ -F{rs‘h-:b
{ NedordNowbey second = bl - it

Covt << "("<< first << " << Second << ")\m";}]
It produces Hee patrs tn Hods ondor -
(0,0)
o, (\,O)
(0,3) (1,2) (2,1) (3,0)
(o,-ﬂ (1,3) (2,2) 3B,) 4,0)

1 ‘wpa(?c s easy 1o be contnced Hud Huis Wl weves

Miss qn:S ’?OSSOHQ (c\ b) Cow\b'wu‘;‘\om CW\OL CMI}MJ‘FM
YM can Huiuk o{‘- TS &/MUAU:, be 'Prwtucﬁ

The fron® fuckion. of e exmssmprdor 05 quilte
easy v denve:

NedvezdNowd es -from(Pcur P)

§ NatvedNowber c = p-Airk, b=p. second;
NeAvrd Mowber- 'th a+b;

vetorn  total % (bl +1) /2 + & ; }



¢l
The watchitng, 4o Bonckon o requims a moggined feeslity
WY A&ebé Tr& o mﬁu&mmm st
rom (a,5) = (A+E)% (arloti) /2 +a, cud also ewmeubeivg
Yok ko’ is ;)vs‘f Hae tavesse of “Frop’. Use fue Guadsabic
e‘)mb’m ek we all remendd Lrove k‘\%ﬂm,

oo (JF-dae -8). T goenmd ~ o, Hass s

e seludSove

Pocr o (NekordNomber n)

{ Notural Nowber a?\vsb = .floor (-f loor(sgﬂ' (& A M—\)-l) /2.);
NokveedNowder  zesoo = cplush # (aplusb+1) /2
Nedvred Nowbes a= n-~zesob,
NetvedNowbes bzaglosh — a;
vetorn Pour (a,b) } |
Hase, | used. Lloor (%) 1o cepresoud x| (Sliete
0)(%% ek CA+ doos \“Q-dw convart o Lloat /dosble o an
wnt USSR o b@qust' : |
it Sloor Catouble x) "*’{m’mm (inﬂx;z
Tt i WG\\‘&mﬁinsh worde v Mb%ﬂ»m
Foackian, fw& oy requires pre-codewlics wedimadyes
Yo colt ot Pease dou'k tolk g
Ty ord sow eoumples
From (3,1) 2 a=3; b=l hhl=4; feben 13

to(13) = aplosh= BB _ 4,
zerob=z 105 ‘a3 ¢ b='l;

‘ 3
S%E 1o =:§rom" vetuen _Q_L
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. dos o oue-to-one
This pair of Yo, frowe fuachows prove ‘
wrmb‘;:‘w‘& bedweoin N‘AAW’%L Mowdbers and Pears °P
Nodvral Nowbes.
Lod's be wor tecinial -

Ngmm&u& nakusedl oabess

The Cortesian Product  (“Carkes.” after Rew Descarkes)
of hoo sets Aaud B is corthen as AXB | aud weaus
the sek of a.lk?oss‘uble Pouirivgs c-Lw dewmad f A

e.0, {a,b,c}x{\,z}: £ (1) («,2) (L, 1),
(b12) » (c,l), (C,Z) }

N (s M“.‘J g id'
Fo'" threa Pq&%,

The cacteqy,,, Product N x
M We Mﬂaﬁ,& M@bm.(-

'ﬂws, wc,*?w.c_.ébjt o mawiws (om_-h)-om\ Vs efloeesq

N aud Nx N, Tws Provies Mt N e NxN
afe 4%%%8\1&

Frackions, or Rodioval Nuwbers | M seb @ oo
S‘\Mp\ﬁ Pours o vedvrzdl Nuwbess (,J‘mk & dcﬂzm.mf‘
ot Lorwiat ( fustead o (a,b) priat /L) aundk
@ ?"“‘Q" to Preveut repettbions, sveld as 6/‘1’ Euould
Wot be priaked if 2)2 elready Was beeu. .



e
RahowalNowbe- o ( Nadwre_ Nomelres n)

Sor (NadvraWoubey i=0; true; L+=1)
Pl P= Pair = to (ﬁ_);
if (ged (p-first, p.second) L= 0
$ cid—m‘m,;
ovad A=)
i (?ow\&‘zz"\) ,
veturn P,?ifﬂ/P’gec‘”“i; } }
This s excophonalliy inefRictet: To fad o N Rekiowd,
Seasta “o\f::gk all PMS e N xN Uﬂ“l&(’u wewe fovnd N
Mat epresent vnigue frachions, tuew stop-
Bot b doed foortk

:H:(N"N\::#@_: N :Xo
W awy two sets BB have an enoweszctsr (o 1" funckion)
e {4&3 Wwwe size No y e e Sok 09 NS
combincions from AXR also Wos an and
Yuerefore £ize X, -

PoiroC AR Yo (NodvralNuwbes n)
{ Pois P= Peor:: to (n’); |
vetvra Poirof A ( Azito (pAlirst) Br:+o(psecw3)
Do _you gek s
%Q we ase envmessdhin PaArs a? PROSFCLwms andl s)-r,“,ij,:

to Ciad e N¥ such pair:
’ géh\c\ e NE Paar?«%? NedbordNowbers = (o, b)

Retura ¥he ot pregram ?oﬁu‘ul with e b Sﬁ}@




We alweady kuow Hud
=H: Natv WLS = ;\’ o
## Im’feészrs- ;X’ o
#S‘\‘ﬁ' \&5g =X o
#?fbaf AWAS = '/\: o
Usiag Coudor’s Enowmardion, we fLasefore ums kuoco Hod
FHRabovals = X,
H PatrsOfSteiags = Xo
A Combimdions O& rograwms Avd TupakStrings = Xo
And because ’c«;ip\e,s (,b0,c) are e same as peirs
1WVolY y S
echend” &tﬁm l,i(mfi-;(blc)) e
H Combinalions Of Theee Strinas = o
Pocirs of Frackions = X
# GombinabionsOf SevewkuTuwo NaormlNovbess = Xo

W is beppwning to seam eomglete, Cam wi quen-
waame finding, o ek Budse size > N, aftes ol
Wase enses?
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The INTEGER DECISION FUNCTIONS
Hane ase funchons Hucd warlc ovt Nathas o givens
M’Q‘-’J’ (or nadvrdl nowbes Yo siwaplify ) Wave some
Pm?%“'_‘j or wnot. Criven a wuwber, ey ol b andk
V'Q."Uﬁ\ 1 (ﬁ)r ‘\‘I’\AL) i# () y\uw\bﬂ" WM Pr&? ,or

O (For fedse) if ¥ haswl,

Exounples of Tnbgser Decision Fuackions

(S'\\M?\)RL& ‘75 expreSs i’S ) (VYT S CJ‘*\')
int  is—even (inat n)

§ 1§ (w%2==0) iwt 1S twenty-foor (iak )

veburn g if (1\:’»‘-2‘4-)
ehoe return |
restora O; e Lae )
’ } retorw 0, }

t is.prime Cinb o)
{ ‘for (Mt xz25 XN Xkr-\)
‘g (V\%X:: O)

reborn O X , .
: / ot is-\ess. than VT (iat )
Y‘L\'\’M \; } { ‘¥ (“<\7)
returne
elae
v O; ¥

int is..?m%‘ecl',sgwue (int m)
{ "90" Cint v20 LeL<=n0 g C+=I)
3‘? ((-&L::v\)

retuen |1
vetom O 3

A 8'\\/\&?\& C,Mceft



cl2.
One oy o/P wpnwwﬁ oM. ‘d"@ﬁf decisfon
5\»\0\\'0“— wordd be os Cinfin'ke) Lost of alk of
its vesolks -
void f?r‘m\‘. m?msw’\w\':ow( decision - Funchion )0 )
{‘5?06' C;A& 120, ‘kf’dﬂ—} L‘\':|)
| covt < 57(1); }
i&gou cose, e absord CAt deckaszNove v's
void prink_rep (int (+5)(iat))
‘{‘F@c’ (it Cf-o; frue C“"‘)
cod << $C); 1§ ~

HO(JO YWowAg Iﬂ}team— PDecisionn Fonchiony ave Haore 2

’\'\Ae:) Lowl seom 1o loe aw@«u,&g %Pe.c)\al/ So
\ek's assume #IDF;(\’O ) Lile W’QQSH"‘B Py -1
Giivew HIDF =X, woe knaw it must be possible o

Produce an enumesevo of ID-Fs. Thee wucst be
e foackion Uke

JV\\’%@'DMSF(M funchon to ( NedvmlNowdbes ")
rebora e N ID.F -, }

;gdm cose, W even wore absord Ct+ decleschiad i
;;v‘* (k)(int) to (NadordNuber x )

LS.

OfF wwem worse; Hee ?ra}btyye could be

| int () (int) o Gint) ;




Fack b e fyotu\' :

Those s an enomestor = IDF Yo (inb vC) {}
These is e ﬂzfresa&r: voidl peiat (IDF —f‘)

§ for Cink 1=0; true; (+=1)

couvk <<{‘(€); }

\N‘“’LMQ ‘\'DOO’ e Cou].& J‘,Q_Pw U
W(M o{} IDFs o a hoo~dimession qﬂj
e 2 of 15 aud Os.

Colomy
r
ow \ 234-5678"(\()“\?.\3\4!5!6!7\8

OlO\O\O\O\O\OIOL
0000000 OO OO0 doo-.

COOCO0OO0OLOOD OCOSO--
folooGoioco o oco0l0.-.
titivettey 11 v | OoO.-
O 000 |pOoOOOO | 6O--
it 1 tLollleooo | oo -

o
O
o
O

{
o O
© 60O
i t o
U\
0 o |
O o o

I
©

SN pd— O
“-’-—&OOOC"O

-2\“‘?:(5 \'«6\&, Yo ‘dxg(&' & row R colovmy C.
esult Huod the RI

w N rL“ O/LQ—&:S' Low (‘)M
Tn ‘rlasrdvh&\;‘\' c;;')(;&wﬂl‘ ga’PlMP\: :r'

-eleseu, gy oo el ToRG) o

. 1S _pry . :
'S*P“’f‘z‘é%v‘m; lbf(g'“f" IPF(4) vs
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Ceivem owy Aeble Pt lofies b all Uke Has,

J com P/“ovid.ﬂ- e shreawm o‘-‘v I's and O's
(ek 15, an jnteges clecision foaction) Huek s
ot ju Hlae feble.
Lel' I1DF (V\) be e “g_t iw\‘e{-yzr Aecision ‘PU\M.J(‘«'M
tn sovme envwedion of IDFs.
8’(’0 is Hie resoll of opplying Quchac 4~
. Ao M\'Q&u- x
117N ’?a.\'\\‘cu,Lc\f
I’BF CW} (X) 'S M«‘quu‘, \ of O, o% &?M.\ﬁ
e Y\E w\k%c_r doersim ?ume.h'am to
o \A\'%Qr ?Mm‘ X .
ln He ecanple fble, IDF(3)(7)=I
pecouse \OF(B) = ¢s- ?rivua , and 7 (s pruae
~B wmeams “wob 1 ~O=1; ~=0

1 com always defwme Pus Rrackvon -
QLX) = ~IDF(X)(X)

QL s clocsly an tukeopr docision Foachion : for amsy
Y X b retvens e O or |, being Yue oPPOs“Q
of Yo w\'v':s et Row %, Colowm X i tle 4=ble.

Does QL appeas i e Able 2

The fable (S o e 5@ cdh IDFs, 5o chack Hanr M -
is Q= IPF(0)? WNo, because R(O)# IDF(O)(O%
isQ =IDFC)? No,because QL (v)FIDFO)(

i QA=IDF(2)2  No, beccwse G (2)=E IDF (2)(2)

:H" &&% SN %Dr L0F,



cls
Q (%) is defmed to PeMDFONX)  or ATable[*,x]
so QL can udt be He same as IDF(W) eves
becaume Q(n) =~ IDF(v\)(n)
+ A (W) =£ IDF)(w)
- QU #IDFG)

The S\avxl%camcn of fhis is Mok we wede
\')v@c N cssomption - IDF%s com lm.-e,muvwzmi‘{o(,
omd, ?Tﬁfw( Pttt ossomphion em
Mposstib\thy. Tl .
wa?A 2/3 This wmeous Huk Hae QSSW&F‘!\M
S?Qdi‘lﬂ'm‘«uﬁ;
ASSUMQ, we ve Qﬂ’ om QMW‘&K{\'M oP IDFs
Find e IDF Mok can ait be in ot Lmumerhy s
An enumesNon of IDFs nust by clofy athou,

vnelude el DR
MQS)D fe WDt weve @b{‘ Cau't mal(j be au
The OtSSvaF’\’:M Coviherdicts ks el ft. vnarhion.
RedLcTIo Ap ARSURDOM

\\redx\c’\\'ow ity an abson omj,.
1F o assumption Leadh to P jposst

Me o&ss“’hww o s possible, |
The aSSWWPHW wag Yal- we've @b\' Al @uUmeh
of YOF%s ‘ .
Thesefore we can't Viave cn enomezbion of IDFs



' c\b
so HIDF =+ X,
pot thwe ase eestaialy an inﬂ;\,\ﬁ-a nowbes of
Phom tugsefore FIDF >N

These are wmore TDFs Hhan. amutias cdae weve
cms\c&r&& tdek, M3
In waNcu\av Hie nowdbey oQ— w&%ﬂz\- chacision ﬂmcbmﬂ

lS@f o the Mowdbor of possible Pedringps
o? Programs  ouwadh \\n?dl‘s

Y NO \MAﬁU M?

. PO?‘L 3 301& wr&'e. of
U © WA 10 \-
m{'@er clac/\s{m fvv\c\\::;“ e of Hlee

2. Twye are some UNCOMPUTARLE
INTEGER DECQISION FONCTIONS.

?§)DFS ase Yue VW besi's o? 'Pm@mv‘mwlj - tha

Vil e

Some (m‘?ﬁv\‘adﬁ W\omﬁ) \éQs/V\b c;,un@nm abd’uf

B> Com weper be answ
Twwre case Sowe v ehwole uncowmputable.
; s vy Shwple uncowpdt

“TWis is Ye esseunce a-?—’ﬁm ‘s Thasis, tHie .
%S@%cw %m’(‘ w tle W c-\‘é CoMfd\'A\' VDN,

well, Ma@be, v "ol %\S\M% Coant” ) bt cox‘k‘wm\ﬂ Wil sionReandt .
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EQUNALENCES

1v\\'§e:®ec,zs{m Fomeous can betdow an
doscnphions of svbsels.

Fime viowbers 15 stuply Hoe
‘2& i‘é :&a)}[i\ﬁmlm:\lumbﬁrs For Which Vs-prime =]

¢ ’ -t
The U's emd O's in e enomesih m bl ofe Jvs
slockors — o lsmeowxs Hed Hhe vombesak Hee
{'DF 0@ fuis calpwn (s (e set,

The 0-l sequence Oo0tvoiovo000101 ... ...
olascibestheset § 23,5 7, 1 i3 .

We know Maese are uwicompdedble DR s v
welkmow Kol Here ase Mcomputeble subsebs.

’B\J‘C’ o e M’C?JZS\'\'@‘A, ?\' 6’\\/«2)5 VS A mowmese

oneclor,

How many subsets of- {C‘s,\a,c% eve tuese? F&wt.
ey 1%, 143 gy e} {1} {ad

{ch— / ,\9,(,
W\wc%s N tewe ‘o sek = AN 5, ga §



c\¥
Q,xo is called X, omd s Kuaa te be oo

aewwinely Pigaes i‘\%"‘a‘ﬂ’ ol
The is amdiuer vsofld Frdags ok vuliav

. Jusk
uemced 6 cops oo OMES™ vepresent.
'\sﬁ?o%\m Haak H«\.ed e binan 014'3“5 ek tld Heue
v a *decimad” poimt o tue (et
IS-Prime => Ootiolo1000101 ...
= O. 00U OI6| 000101 -.... base ?
23494, 274040 54
0. 20734 ....
W-UB IDF also represeuts o feeld wutber~ >0,<|

#IV\\'%QJ Tecigim Fuachous
= HFsibsets of Nedur=ll Nouwdbass
= 3 subsels o amy Ao sized sot
= T Roall npubess behaew O and |

e

‘z'-_‘i:l: Roall ovkess vevueabes Haot
= A Complew. viombwss x‘ﬁM‘:M”«M
= R pods in real 3-D SPace<’ yuades uo
" wence.
M»Nuw&m > ?Foswwu/ tpt Combinal ous

[ 4

Compoting Fore- s l&zﬁm Limiks.
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THE HALTING PRORLEM
Sowme oyl ot OQ Programm ing -

‘, 1{‘ Hov e‘,ow\wf;\'e « PAYrava M 60\&&‘\'%
priats one sting A | awd souakiana Pruds
on &t‘ﬂ‘ue«d thing B ,
Then YoW o, %‘t\ﬂ omd. cdwcxﬂs Wtoouf)‘j
{c}u\:‘;&:@h oW qu\/M Pregram wo it Aa'ﬂ’QJeuf

B Xl"uw\\'v\j Y U&W'HA—LONS'\"\& wotdd hewe_

yamd Z (ohen ) would hoe prahd B,
s —> Progy — A, B‘_, | Ovbput hangel
= )

| ASY  FsYer Z
2, 8‘«\:\&\&-{3,

1392
‘{: UV Coun, Lypite o

—

"‘\&Rk sm’\\‘m mts “STop”
y oP :
ks 1t \ P oww( SMW

&eew " exi "
tes exit (o} s tnghead of PP{A\\"‘% “STop”

Prakiag “Logp- e (a€) £ 17 fughond of

.




20

wm Yk opens
3, I qou can pnte A PrRgfm
M‘f resds twe dx@‘qrwt Rkvs ¢ ordlos-fo

mdue b vesolts |
_TM YOW  Ccau cotly oumd cJJMﬂS W/?(e an
uveleut Proafam ot vieads only ove
;ﬂg/ bot uses T} 1o Produce bt inPu\"
st reoms,

Copyl

% Pf 03/
NOLO consides o S?Qdc& obilt Progfawe,
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